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Foreword 

 Welcome to the 14th International Sol-Gel Conference in Montpellier. 

 We are delighted to have you participate in the International Sol-Gel 
Conference series which began more than twenty-five years ago and is 
widely recognized as the premier conference in the Sol-Gel materials fields. 
Held every two years, the conference brings together industrial and academic 
scientists from all over the world to discuss the latest advances in sol-gel 
science and technology: an extraordinary multidisciplinary area of research. 
The conference follows the successful series of Sol-Gel meetings held at 
Padova (Italy, 1981), Würzburg (Germany, 1983), Montpellier (France, 1985), 
Kyoto (Japan, 1987), Rio de Janeiro (Brazil, 1989), Sevilla (Spain, 1991), 
Paris (France, 1993), Faro (Portugal, 1995), Sheffield (UK, 1997), Yokohama 
(Japan, 1999), Padova (Italy 2001), Sydney (Australia, 2003) and Los 
Angeles (USA, 2005). The 14th International Conference is the third one to be 
organized in France and the second one in Montpellier. 

 The conference will be held over five days, starting on Monday, 
September 3rd and concluding on Friday afternoon, September 7th. For the 
first time it will include parallel sessions on three afternoons (Monday, 3rd 
September, Tuesday, 4th September and Thursday 6th September 2007). The 
meeting will consist of both oral and poster contributions. As is traditional for 
this conference, the talks will provide the best opportunities for the Sol-Gel 
community to hear the latest developments in the field. Posters will be on 
display Tuesday, September 4th and Thursday, September 6th during two 
poster sessions designed to encourage interaction among participants. 

 We offer special thanks to the Local Organizing Committee, the 
International Advisory Board, the Industrial Advisory Committee, and the 
many on-site assistants for their tireless efforts in producing this world-class 
event. We hope you enjoy your stay in Montpellier, and that you experience a 
truly valuable and memorable meeting. 

 

On behalf of the Organisation 
Committee 

Professor Joël Moreau 

Dr. Michel Wong Chi Man 
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Avant-propos 

 Bienvenue à Montpellier pour la 14ème conférence internationale Sol-Gel. 

 Nous sommes ravis de votre participation à cette série de conférences 
internationales qui a débuté il y a plus de vingt-cinq ans et est largement 
reconnue comme la première conférence dans le domaine des matériaux 
Sol-Gel. Tenue tous les deux ans, cette conférence rassemble des 
scientifiques du secteur industriel et du secteur académique venus du monde 
entier pour discuter les avancées les plus récentes en science et technologie 
Sol-Gel : un domaine de recherche extraordinairement pluridisciplinaire. La 
présente conférence fait suite à une succession de réunions Sol-Gel tenue à 
Padova (Italie, 1981), Würzburg (Allemagne, 1983), Montpellier (France, 
1985), Kyoto (Japon, 1987), Rio de Janeiro (Brésil, 1989), Sevilla (Espagne, 
1991), Paris (France, 1993), Faro (Portugal, 1995), Sheffield (UK, 1997), 
Yokohama (Japon, 1999), Padova (Italie 2001), Sydney (Australie, 2003) et 
Los Angeles (USA, 2005). La 14ème conférence internationale est la troisième 
organisée en France et la deuxième à Montpellier où la communauté 
scientifique Sol-Gel est l’une des plus importante. 

 La conférence se tiendra pendant cinq jours : du lundi 3 septembre au 
vendredi 7 septembre 2007 après-midi et incluera pour la première fois des 
séances parallèles durant trois après-midis (lundi 3 septembre, mardi 4 
septembre et jeudi 6 septembre 2007). Elle sera constituée de présentations : 
orales et par affiches. Dans la tradition de cette série de conférences, les 
présentations offriront les meilleures opportunités pour la communauté Sol-
Gel de prendre connaissance des tous derniers développements du domaine. 
Les affiches seront présentées le mardi 4 septembre et le jeudi 6 septembre 
2007 au cours de deux sessions conçues pour favoriser les échanges entre 
participants. 

 

 Nous remercions particulièrement le comité d’organisation local, le 
comité scientifique national et les bureaux internationaux ainsi que les 
nombreuses personnes du site qui n’ont pas ménagé leurs efforts pour la 
réalisation de cet événement international. Nous espérons que vous 
profiterez à Montpellier d’une réunion scientifique de qualité et d’un 
environnement agréable. 

 

 

Pour le comité d’organisation 

Professeur Joël MOREAU 

Dr. Michel WONG CHI MAN 
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Local Organizing Committee - Comité d'Organisation Local 
Prof. André Ayral, University of Montpellier 

Prof. Pascal Etienne, University of Montpellier 

Dr. Corine Gérardin, ENS Chimie Montpellier 

Dr. Peter Hesemann, ENS Chimie Montpellier 

Dr. Anne Julbe, University of Montpellier 

Ms. Myriam Leclair, ENS Chimie Montpellier 

Prof. Joël Moreau, ENS Chimie Montpellier 

Dr. Hubert Mutin, University of Montpellier 

Mr Sylvain Pallares, University of Montpellier 

Prof. Jean Phalippou, University of Montpellier 

Prof. Philippe Trens, ENS Chimie Montpellier 

Ms. Cécile Villars, ENS Chimie Montpellier 

Prof. André Vioux, University of Montpellier 

Dr. Michel Wong Chi Man, ENS Chimie Montpellier 

 
International Advisory Board - Comité Consultatif International 
Prof. Michel Aegerter, Germany 

Prof. Rui M. Almeida, Portugal 

Prof. David Avnir, Israel 

Dr. Florence Babonneau, France 

Prof. John Bartlett, Australia 

Prof. Jeffrey Brinker, USA 

Prof. Bruce Dunn, USA 

Prof. Byeong-Soo Bae, Korea 

Prof. Massimo Guglielmi, Italy 

Prof. David Levy, Spain 

Prof. Brian MacCraith, Ireland 

Prof. Joël Moreau, France 

Prof. Sumio Sakka, Japan 

Dr. Clément Sanchez, France 

Prof. Angela Seddon, UK 

Dr. Michel Wong Chi Man, France 

Pr. Yang Hui, China 
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National Scientific Committee - Comité Scientifique National 

Prof. André Ayral, University of Montpellier 

Dr. Philippe Belleville, CEA Le Ripault 

Prof. Jean-Pierre Boilot, Ecole Polytechnique Palaiseau 

Prof. Valérie Cabuil, University of Paris 

Dr. Marc Drillon, University of Strasbourg 

Prof. Etienne Duguet, University of Bordeaux 

Prof. Pascal Etienne, University of Montpellier 

Dr. Corine Gérardin, ENS Chimie Montpellier 

Dr. Peter Hesemann, ENS Chimie Montpellier 

Prof. Jean-Pierre Jolivet, University of Paris 

Dr. Anne Julbe, University of Montpellier 

Prof. Joël Moreau, ENS Chimie Montpellier 

Dr. Hubert Mutin, University of Montpellier 

Dr. Jean-Marie Nedelec, University of Clermont-Ferrand 

Prof. Stéphane Parola, University of Lyon 

Prof. Jean Phalippou, University of Montpellier 

Dr. Joël Patarin, University of Mulhouse 

Dr. Michel Prassas, Corning France 

Prof. Abel Rousset, University of Toulouse 

Prof. Philippe Trens, ENS Chimie Montpellier 

Prof. André Vioux, University of Montpellier 

Dr. Thierry Woignier, University of Montpellier 

Dr. Michel Wong Chi Man, ENS Chimie Montpellier 

 

Industrial Advisory Board - Comité Consultatif Industriel 

Dr. Barry Arkles, Gelest, Inc., USA 

Prof. Eric Bescher, CTS Cement Manufacturing Co., USA 

Dr. Patricia Besuchet, Airbus – Toulouse (France) 

Dr. Elisa Campazzi, EADS CCR – Suresnes (France) 

Dr. Jean Paul Cano, Essilor – Toulouse (France) 

Dr. Satyabrata Ray Chaudhuri, YTC America Inc., USA 
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Dr. Ken Cheng, Simax, USA 

Dr. Christian Guizard, Saint-Gobain C.R.E.E. – Cavaillon (France) 

Dr. John Lau, PQ corporation,USA 

Dr. Kazuyuki Maeda, NSG, Japan 

Dr. Patrick Maestro, Rhodia, France 

Dr. Leslie A. Momoda, HRL Laboratories, USA 

Dr. Michel Prassas, Corning, France 

Dr. Edward K. Rice, CTS Cement Manufacturing Co., USA 

Dr. Walter Magee, Silbond, USA 
 

Keynote Lecturers - Conférenciers Principaux 

Prof. Robert J.P. Corriu, University of Montpellier, France 

Prof. Kazuyuki Kuroda, Waseda University, Japan 

Prof. Richard Laine, University of Michigan, USA 

Prof. Jacques Livage, Collège de France, France 

Prof. Stephen Mann, University of Bristol, UK 

Prof. Sumio Sakka, Sakka Laboratory, Osaka-Fu, Japan 

 

Invited Speakers - Conférenciers Invités 

Christophe Barbé, Ansto Australia 

Jean-Pierre Jolivet, Université Paris 6 France 

Guido Kickelbick, Tech Univ Vienna Austria 

Kiyofumi Katagiri, Nagoya Univ Japan 

King Lun Yeung, Hong Kong Univ. Sciences & Technology 

Victor S.Y. Lin, Iowa State University USA 

Jean-Marie Nedelec, Univ Blaise Pascal Clermont Ferrand 2, France 

Sidney J.L. Ribeiro, UNSEP Brasil 

Eduardo Ruiz-Hitzky, Madrid Spain 

Toshinori Tsuru, Hiroshima University Japan 

V.N. Vaidya, Mumbaï India 

Michael Veith, INM Saarbrücken Germany 

Jeffrey I. Zink, UCLA, USA 
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Sponsors - Subventions 

Ecole Nationale Supérieure de Chimie de Montpellier  
 

 Centre National de la Recherche Scientifique 
 

 Université Montpellier II 
 

 Institut Charles Gerhardt de Montpellier 
 

Institut Européen des Membranes  

Commissariat à l'Energie Atomique

 

 
 

Montpellier Agglomération  
 

Région Languedoc Roussillon  
 

International Sol-Gel Society  
 

New Journal of Chemistry (RSC)   
 

 Springer 
 

YCTA  
 

Essilor  
 

Silbond  
 

Chemat  
 

Rhodia  
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Scientific Program 
Programme Scientifique 
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Monday 3rd September - Lundi 3 septembre 
Plenary Session - PL01 - Introduction and Opening Formalities 

Session Plénière – Introduction et Cérémonie d’ouverture 

Chairs - Présidents : Joël J.E. Moreau and Michel Wong Chi Man 

K-1 Sol-Gel Synthesis and Fabrication of Organised Matter by Stephen 
Mann 

Plenary Session - PL02 -Sol-Gel Precursors 
Session Plénière - PL02 -Précurseurs Sol-Gel 

Chair - Modératrice : Denise Parent for NJC AWARD 

I-1 The Organic Polymer/Metal Oxide Interface – Routes to Direct the 
Morphology of Sol-Gel Materials 
Guido Kickelbick 

Chair - Modérateur : Michael Veith 

O-1 Modification of Titanium and Zirconium Alkoxide Precursors by 
Nitrogen-Containing Groups – Structural Issues on the Way to 
Materials Synthesis 
U. Schubert, H. Fric, M. Puchberger, C. Visinescu and M. Bendova 
Vienna Institute of Technology, Austria) 

O-2 Glycol-Modified Metal Precursors in the Synthesis of Mesoporous 
Powders, Particles and Monoliths 
N. Hüsing (Ulm Univ., Germany) 

O-3 Highly Ordered Mesoporous and Hierarchical Macro-Mesoporous 
Aluminosilicate with a Si/Al of 1 from a Single Precursor (sBuO)2-Al-O-
Si(OEt)3. 
A. Lemaire, X.Y. Yang and B-L. Su (Namur Univ., Belgium) 

Parallel Sessions PA03 and PA04 - Sessions parallèles PA03 et PA04 
 

Parallel Session - PA03 - Sol-Gel Precursors 
Session Parallèle - PA03 - Précurseurs Sol-Gel 

Chair - Modérateur : Ulrich Schubert 

I-2 New Synthetic Routes to Nano-Composites with Ceramic Particles 
using Lanthanide Compounds 
Michael Veith 

O-4 Chiral Ormosil: A Very Promising Route for Chirowaveguides 
Preparation 
L. Guy, T. Vautey, C. Le Luyer, S. Guy and C. Garapon, Ecole 
Normale Sup. Lyon, France 

 16 



O-5 Alkynylorganotins: A Versatile Sol-Gel Precursor Family for New Oxo-
Hydroxo Organotin Clusters and Self-Assembled Tin-Based Hybrid 
Materials 
H. El Hamzaoui, B. Jousseaume, G. Prabusankar, T. Toupance, H. 
Allouchi, and J. Brötz (Institut des Sciences Moléculaires, Talence, 
France; Centre de Recherche Paul Pascal, Talence, France ; 
Pharmacy Faculty, Tours France; Darmstadt Univ. of Technology, 
Germany) 

O-6 Spontaneous Polycondensation of Trialkoxysilanes in Absence of 
Water and Catalyst in Hybrid Materials Containing Polyols Issued from 
Oses. 
F.S. Rodembusch, L.F. Campo, M. Gingras, G. Cerveau and R.J.P. 
Corriu (Montpellier Univ., France; Universidade Federal do Rio Grande 
do Sul, Brazil; Nice-Sophia Antipolis, France) 

O-7 Preparation of Nanocomposites Fe2O3/SiO2 and (Fe,M)203/SiO2 (M=Al, 
Ga and In) from Molecular Precursor by Sol-Gel Method. 
P. Brazda, J-L. Rehspringer, D. Niznansky, S. Vilminot, A. Derory and 
V. Tyrpekll (Charles Univ. Of Prague, Czech Republic; Louis Pasteur 
Univ., France; Charles univ., Czech Republic; AS CR, Czech Republic) 

Parallel Session - PA04 - Nanoparticles 
Session Parallèle - PA04 - Nanoparticules 

Chair - Modérateur : Richard Laine 

O-8 Synthesis, Characterisation and Antibacterial Action of Hollow Ceria 
Nanospheres and Hollow Titania Spheres. 
I.A. Kartsonakis, P. Liatsi, I. Daniilidis and G. Kordas (NCSR 
DEMOKRITOS, Greece) 

O-9 Functionalised Nanoparticles for Multiphotonic Bio-Imaging of Tumoral 
Cells. 
V. Lebret, L. Raehm, J.O. Durand, M. Smaïhi, N. Nerambourg, M.H.V. 
Werts, M. Blanchard-Desce, C. Dubernet, D. Methy and E. Duguet 
(ICG Montpellier Univ., France; IEM, Ecole Nationale Supérieure de 
Chimie de Montpellier, France; Rennes Univ., France; ICMCB, 
Bordeaux Univ., France) 

O-10 Behaviour of Ag+ in Multicolor Photochromism of Ag Nanoparticle-TiO2 
Composite Films. 
M. Inagaki and H. Hirashima (Keio Univ., Japan) 

O-11 Production of Ceramic Nanopowders Using a Supercritical CO2 
Assisted Sol-Gel Process. 
Hertz, C. Guizard, J-C. Ruiz S. Parrade,B. Fournel and A. Julbe (CEA 
Pierrelatte, France; CEA Pierrelatte, France; IEM, Montpellier Univ., 
France; Saint Gobain C.R.E.E., Cavaillon, France) 
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I-3 Design of Oxide Nanoparticles by Aqueous Chemistry 
 Jean-Pierre Jolivet 

Parallel Sessions PA05 and PA06 - Sessions parallèles PA05 et PA06 
 

Parallel Session - PA05 - Aerogels and Hierarchical Structures 
Session Parallèle - PA05 - Aérogels et Structures Hiérarchiques 

Chair - Modérateur : Bao Lian Su 

I-4 Synthesis and Application of Freestanding, Mesoporous Titania-Silica 
Aerogels 

 King Lun Yeung 
O-12 Thermal Conduction Modelling in Granular Silica Aerogels 

S. Spagnol, B. Lartigue, A. Trombe and V. Gibiat (Paul Sabatier Univ., 
France ; Institut National des Sciences Appliquées, Toulouse, France) 

O-13 Understanding and Modeling the Relationship between Pressure and 
Temperature in the Rapid Supercritical Extraction Aerogel Fabrication 
Process. 
T.B. Roth, M.E. Ernst, A.M. Anderson, and M.K. Carroll (Dept of 
mechanical engineering, Union College, USA; Department of 
Chemistry, Union College, USA) 

O-14 Food for Thought: Using Biological Processes to Control Silica 
Structure. 
Yang Chen and M.A. Brook (McMaster Univ., Canada) 

O-15 Sol-Gel Derived Bioactive Scaffolds with Hierarchical Porosity. 
A.C. Marques, H. Jain, M. Ammar and R.M. Almeida (Lehigh Univ., 
USA; ICEMS, Instituto Superior Tecnico, Portugal) 

Parallel Session - PA06 - Nanocomposites 
Session Parallèle - PA06 - Nanocomposites 

Chair - Modératrice : Nicola Hüsing 

O-16 In-Situ Sol-Gel Processing in Polymer Melts 
Xiaomin Zhu, K. Peter and M. Möller (RWTH, Aachen, Germany) 

O-17 In-Situ Generated Hybrid Silicate Phase Improving the Thermo-
Mechanical Properties of Polymer Composites 
P. Chevalier, J. Duchet, N. Follain and J-F. Gerard (Dow Corning 
Europe S.A., Seneffe, Belgium) 

O-18 Preparation by Reactive Processing of In-Situ Silica or 
Silicoaluminate/Thermoplastic Nanocomposites by Sol-Gel Method 
without Solvent 
E. Rondeau, B. Mougin, V. Bounor-Legare, P. Cassagnau and A. 
Michel (Lyon 1 Univ., France) 
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O-19 A General Method for Preparation of Interpenetrating Polymer@Sol-
Gel Particles 
H. Elimelech, L. Zalzberg, H. Sertchook and D. Avnir (Hebrew Univ. of 
Jerusalem, Israel) 

I-5 Inorganic-Inorganic Nanocomposites from Organoclays and Alkoxides 
Eduardo Ruiz-Hitzky 

 
Tuesday 4th September - Mardi 4 septembre 

Life Achievement Award 
Prix Récompensant la Carrière dans la Chimie du Sol-Gel 

Chairs - Modérateurs : Patrick Maestro and David Avnir 

K-2 Vanadium Oxide Gels Versatile Precursors for Nanostructured 
Materials by Jacques Livage 

Plenary Session PL07 - Biogels - Biohybrid Materials 
Session Plénière PL07 - Biogels - Materiaux Biohybrides 

Chair - Modérateur : Bruce Dunn 

O-20 Design of Self-Assembled Metal Oxide Micelles for Encapsulation of 
Bacteria in Bio-Control Applications. 
V. Kessler, G. A. Seisenbaeva, S. Hakansson and M. Unell (SLU, 
Uppsala, Sweden) 

O-21 Utilisation of Sol-Gel Ceramics for the Immobilisation of Living 
Microorganisms. 
U. Soltmann and H. Böttcher (GMBU e.v., Dresden, Germany)  

O-22 Co-Entrapment of Biomolecules and Reporters in Sol-Gel Materials for 
Biosensing and HTS Applications. 
N. Rupcich, R. Luckham, J. Lebert, Y. Li and J.D. Brennan (McMaster 
Univ. Hamilton, Canada) 

O-23 Directing the Self-Assembly of Nanostructured Sol-Gel Films with 
Living Cells. 
C.J. Brinker, H.K. Baca, E. Carnes, S. Singh, C. Ashley and D. Lopez 
(Univ of New Mexico, USA) 

Plenary Session - PL08 - Self Assembly and Structuring of Nanomaterials 
Session Plénière - PL08 - Auto-Assemblage, Structuration des Nanomatériaux 

Chair - Modérateur : Jeffrey Brinker 

K-3 Controlled Synthesis of Nanostructured Silica-Based Materials from 
Designed Alkoxysilanes by Kazuyuki Kuroda 
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O-24 Nanoscopic Photoluminescence Memory as a Fingerprint of 
Complexity in Self-Assembled Alkylene/Siloxane Hybrids 
L.D. Carlos, V. de Zea Bermudez, V. Amaral, S. Nunes, N.J.O. Silva, 
R.A. Sa Ferreira, J. Rocha and C. Santilli (Aveiro Univ., Portugal; 
Tras-os-Montes e Alto Douro Univ., Portugal; UNESP, Brasil) 

O-25 Supramolecular Templating of Organic Xerogels 
C. du Fresne, D.F. Schmidt, C. Egger and V. Schädler (BASF, 
Ludwigshafen, Germany; Massachussets Univ, USA; Keel Univ., UK, 
BASF, Strasbourg, France) 

O-26 Hybrid and Porous Chiral Silica from Chitin Cholesteric Liquid Crystals 
E. Belamie, T. Coradin and M.M. Giraud-Guille (Ecole Pratique des 
Hautes Etudes, Paris, France ; Pierre et Marie Curie Univ, Paris, 
France ; ICG ENSCM Montpellier, France) 

O-27 Recent Progress in Nanocrystalline Mesoporous Materials Prepared 
by Evaporation 
C. Boissière, D. Grosso, L. Nicole and C. Sanchez (Pierre et Marie 
Curie Univ., France) 

Parallel Sessions PA09 and PA10 - Sessions Parallèles PA09 et PA10 
 

Parallel Session - PA09 - Self-Assembly and Structuring of Nanomaterials 
Session Parallèle - PA09 - Auto-Assemblage et Structuration de Nanomatériaux 

Chair - Modérateur : Kazuyuki Kuroda 

I-6 Mesostructured Silica Supports for Functional Materials and Molecular 
Machines 

 Jeffrey Zink 

O-28 Sequential Grafting of High K Materials onto Silicon 
G. Freiman, P. Barboux and J. Perrière Ecole Polytechnique, 
Palaiseau, France ; STMicroelectronics, Crolles, France ; ENSCP, 
Paris, France ; Pierre et Marie Curie Univ., Paris, France 

O-29 Nanostructured materials and cells 
M. Amoura, C. Gautier, J. Allouche, M. Boissière, C. Roux, N. Nassif, 
J. Livage, T. Coradin, P., Marie Curie Univ., Paris, France 

Chair - Modérateur : Jeffrey Zink 
O-30 Formation of Spray-Dried Micrometric Mesoporous Silica-Based 

Spheres: New Insights and Perspectives 
B. Alonso, D. Massiot, E. Véron and I. Melnyk (IGG – ENSCM, 
Montpellier, France; CRMHT, Orléans, France; NAS of Ukraine) 

O-31 Silica Ordering in the Presence of Double Hydrophilic Block 
Copolymers/Chitosan Complex Micelles 
N. Baccile, J. Reboul and C. Gérardin (ICG-ENSCM Montpellier, 
France) 
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O-32 Mesostructural Control of Aluminum Ethylenediphosphate Thin Film by 
Using Triblock Copolymer 
T. Kimura and K. Kato (AIST, Nagoya, Japan) 

O-33 Development of Thick and Mesoporous Films by Multilayered 
Structures. Construction of a Model for the Electrochemical Properties 
vs Film Organisation 
S. Sallard, R. Ostermann, T. Brezesinski, B. Smarsly and M. 
Antonietti (Max Planck Institute, Potsdam Golm, Germany) 

Parallel Session - PA10 – Coatings 
Session Parallèle - PA10 – Revêtements 

Chair - Modérateur : Rui M. Almeida 
O-34 A Composite Sol-Gel Process for Piezoelectric Thick Films 

A. Bardaine, P. Boy, P. Belleville, O. Acher, L. Bianchi and F. 
Levassort (CEA Le Ripault, France ; François Rabelais Univ., France) 

O-35 Elaboration of a Ni-YSZ Thin and Thick Films on Metallic Interconnect 
Substrates by Dip-Coating Process. Application as Anode for SOFC 
M. Rieu, P. Lenormand and F. Ansart (Paul Sabatier Univ., France) 

O-36 Functional Sol-Gel Coating Based on Iron Oxide Nanoparticles: 
Optical and Mechanical Properties 
N. Chemin, C. Chanéac, L. Rozes, S. Cassaignon, E. Le Bourhis, V. 
Goletto, E. Barthel, J.P. Jolivet and C. Sanchez (Pierre et Marie Curie 
Univ., Paris, France; Poitiers Univ., France; Saint-Gobain Recherche, 
France; CNRS/Saint-Gobain, Aubervilliers, France) 

O-37 Fabrication of Microfluidic Devices Using Photopatternable Hybrid Sol-
Gel Coating 
X. Zhang, H. Lu, M. Qiang and X. Zeng (Singapore Institute of 
Manufacturing Technology, Singapore) 

Chair - Modérateur : C. V. Santilli 
O-38 Preliminary Study on Long Term Behaviour of Sol-Gel Coatings as 

Protection for Light Aeronautical Alloys 
E. Campazzi, S. de Monrendon-Senani and M. Villatte (EADS, France) 

O-39 Hybrid Coatings in the SiO2-TiO2-CeO2 System by Sol-Gel Method 
M. Zaharescu, M. Gartner, V.S. Teodorescu, A, Barau, L. Preodoana 
and M. Anastasescu (Roumanian Acad., Bucarest, Roumania; 
National Institute of Mater. Physics, Bucharest, Roumania) 

O-40 Polysilazane as Silica Source: Formation of Dense Silica Coatings at 
Room Temperature and New Routes to Organic-Inorganic Hybrids 
H. Kozuka, T. Kubo, S. Mogari, M. Yokiand S. Tamoto (Kansai Univ., 
Japan) 

O-41 Synthesis of Cerium Doped Sol-Gel Hybrid for Self-Healing 
Anticorrosive Protection of Aluminum Alloys 
N.C. Rosero-Navarro, S.A. Pellice, Y. Castro, M. Aparicio and A. 
Duran (CSIC Madrid, Spain) 
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Wednesday 5th September - Mercredi 5 septembre 

Life Achievement Award and Ulrich Awards 
Prix Récompensant la Carrière dans la Chimie du Sol-Gel  et Prix Ulrich 

Chairs - Modérateurs : David Avnir and David Packer 

K-4 Sol-Gel Technology as Representative Processing Method for 
Nanomaterials by Sumio Sakka 

I-7 Sol-Gel Nanohybrid Materials Prepared via Supramolecular 
Organization 

 Kiyofumi Katagiri 

I-8 Materials Doping Through Sol-Gel Chemistry: A little Something Can 
Make a Big Difference 

 Jean-Marie Nedelec 

Plenary Session – PL11 – Catalysis 
Session Plénière – PL11 – Matériaux Catalytiques 

Chair - Modérateur : Eduardo Ruiz-Hitzky 

I-9 Sol-Gel Synthesis of Multifunctional Mesoporous Metal Oxide 
Nanoparticles for Intracellular Delivery and Catalysis Applications 

 Victor S.Y. Lin 
O-42 Structural Evolution and Stability of Sol-Gel Biocatalysts 

L.E. Rodgers, R.B. Knott, P.J. Holden, L.J.R. Foster, J. Hanna, K. Pike 
and J.R. Bartlett (New South Wales Univ., Australia; ANSTO, 
Aostralia; Western Sydney Univ., Australia) 

O-43 Assay of Highly Efficient Ru and Pd Recoverable Heterogeneous 
Catalysts Prepared by Sol-Gel Process 
M. Trilla, X. Elias, G. Borja, R. Pleixats, M. Wong Chi Man, J.J.E. 
Moreau and C. Bied (Universitat Autonoma de Barcelona, Spain; ICG 
ENSCM Montpellier, France) 

O-44 CO Oxidation of Silver Catalysts Supported on SiO2 Films Prepared 
by Dip-Coating Method 
G. Valverde-Aguilar, J. Garcia-Macedo, V.M. Renteria, A. Franco and 
A. Gomez-Cortes (Universidad Nacional Autonoma , Mexico) 

O-45 Design of Sol-Gel Catalysts for Abatement of N2O and CO2-CH4 
F. Ahmed and P.A. Sermon (Surrey Univ., UK) 

O-46 Photocatalytically Active TiO2 Layers Prepared from Pastes Modified 
with Pechini Sol-Gel Method 
O. Krasovec, M. Hocevar, M. Bergant and L. Stangar (Ljubljana Univ., 
Slovenia; Nova Gorica Univ., Slovenia) 
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Thursday, 6th September - Jeudi 6 septembre 

Plenary Session – PL12 - Polysilsesquioxanes and Building Blocks 
Session Plénière – PL12 - Polysilsesquioxanes et Conception de Matériaux 

par Briques Moléculaires 

Chair - Modérateur : Gunnar Westin 

K-5 Perfect and Nearly Perfect Silsesquioxane for Polyfunctional 
Nanoparticles and Nanocomposites by Richard Laine 

O-47 Syntheses of Linear Ethoxyoligosiloxanes 
T. Gunji, N. Ueda and Y. Abe (Tokyo University of Science, Japan) 

O-48 Self-Assembly of Dimers for the Synthesis of New Bridged 
Silsesquioxanes 
G. Arrachart, C. Carcel, J.J.E. Moreau and M. Wong Chi Man (ICG 
UMR 5253 ENSCM, France; ANSTO, Australia) 

O-49 Self-Assembling of Si and Zr Based NBBS for Hybrid O/I 
Macromolecular Materials Starting by Preformed Zirconium Oxo-
Clusters 
R. Di Maggio, S. Dirè, E. Callone and F. Girardi (Trento Univ. Italy)  

O-50 New Architecture of Liquid Crystals Based on Titanium Oxo-Clusters. 
A. Mallard, L. Rozes, F. Ribot, D. Van der Beek, L. Bouteiller, S. 
Pensec, P. Davidson and C. Sanchez (Pierre et Marie Curie Univ., 
France ; Paris Sud Univ., France) 

Plenary Session – PL13 –Films and Membranes 
Session Plénière – PL13 –Films et Membranes 

Chair - Modérateur : King Lun Yeung 

I-10 Nano Tuning of Porous Ceramic Membranes for Molecular Separation 
 Toshinori Tsuru 
O-51 Photopolymerisation-Initiated Formation of Ordered Microstructure in 

OxideThin Films from Photo Monomer-Oxide Precursor System 
M. Takahashi, T. Maeda, K. Uemura, Y. Tokuda, T. Yoko and P. 
Innocenzi (Kyoto Univ., Japan; PRESTO, Japan; Sassari Palazzo pou 
salit Univ., Italy) 

O-52 Superior Mechanical Properties of Dense and Porous 
Organic/inorganic Hybrid Thin Films 
G. Dubois, W. Volksen, T. Magbitang, R.D. Miller, D.M. Gage and R.H. 
Dauskardt (IBM, San Jose, USA; Stanford Univ., USA) 

O-53 All Alkoxide Processing of Manganate and Cobaltate Perovskite Films 
and Powders; Effects on Processing Parameters 
G. Westin, A. Pohl and M. Ottosson (Uppsala Univ., Sweden) 
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O-54 Sol-Gel Synthesis of ZnO-Based Thin Layers with Enhanced Optical 
Properties 
L. Naszalyi, R. Toth, A. Deak, A. Van der Lee, V. Rouessac, Z. 
Horvölgyi and A. Ayral (Budapest Univ. Of Technology and Economics, 
Hungary; IEM, France) 

O-55 Sol-Gel Routes towards Microporous Titania and Zirconia Membranes 
on Tubular Supports 
R. Kreiter, B.C. Bonekamp, H.M. van Veen and J.F. Vente (Energy 
Research Centre, Netherlands) 

Parallel Sessions PA14 and PA15 - Sessions Parallèles PA14 et PA15 
 

Parallel Session - PA14 – Optics and Sensors 
Session Parallèle - PA14 – Optique et Senseurs 

Chair - Modérateur : Plinio Innocenzi 

I-11 Organic-Inorganic Hybrids – From Nanoparticlate Materials for 
Integrated Optics to Flexible Emissive Cellulose Based Devices 

 Sidney J.L. Ribeiro 
O-56 Hybrid Materials for Optical Limiting Applications 

S. Parola, R. Zieba, C. Desroches, F. Chaput, M. Lindgren, B. 
Eliasson and C. Lopes (Claude Bernard-Lyon 1, France; Norwegian 
Univ. Of Science and Technology, Norway; Umea Univ., Sweden; 
Swedish Defense Research Agency, Sweden) 

O-57 Sol-Gel Processing of Inorganic Blue-Luminescent Thin Films. 
S. Fujihara, Y. Ogawa and S. Yamazaki (Keio Univ., Japan) 

O-58 A Novel Metal/Semiconductor Epitaxial Interface at the Nanoscale: 
SiO2 Films Containing Cookie-Like Au-NiO Nanoparticles Showing 
Gas Sensing Properties 
D. Buso, M.L. Post, G. Mattei, P. Mazzoldi, M. Guglielmi and A. 
Martucci (Padova Univ.; NRC Ottawa, Canada) 

Chair - Modérateur : Sidney Ribeiro 
O-59 Oxide Crystals from a Low Temperature Processing in Coordinating 

Environment: General Principles, Formation Mechanism and Gas-
Sensing Application 
M. Epifani, E. Pellicer, J. Arbiol, E. Comini, P. Siciliano, G. Faglia and 
J.R. Morante (IMM-CNR, Italy; Barcelona Univ., Spain; CNR-INFM, 
Italy) 

O-60 A Sub-PPB Formaldehyde Gas Sensor Based on Doped Nanoporous 
Materials 
R. Dagnélie, F. LePetit, D. Porterat and T-H. Tran-Thi (CEA Saclay, 
France) 
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O-61 Integrative Chemistry toward Designing Vanadium Oxide Macroscopic 
Fibers under Nano-Ribbons Subunits Assembly: High Sensitive 
Alcohol Sensors 
C.M. Leroy, H. Sérier, M-F. Achard, N. Steunou and R. Backov 
(CRPP, France; Pierre et Marie Curie Univ., France) 

O-62 Novel Hybrid Optical Sensor Materials for Oxygen-in-Breath 
Monitoring 
D. Wencel, C. Higgins, J.P. Moore, C.S. Burke, B.D. MacCraith and C. 
McDonagh (Dublin City Univ., Ireland) 

Parallel Session -PL15 – Nuclear and Environmental Applications 
Session Parallèle -PL15 – Applications en Chimie Nucléaire et Environnementale 

Chair - Modérateur : John R. Bartlett 
O-63 Lanthanides, Plutonium and Americium Interactions with Ethylene 

Diamine Functionalised Silicon Hybrid Materials 
D.J.M. Meyer, S. Bourg, O. Conocar, J-C. Broudic, J.J.E. Moreau and 
M. Wong Chi Man (CEA Atalante, France; ICG – ENSCM, France) 

O-64 Conditioning of Chloride Waste in SBA-15 Mesoporous Silica 
J.P.M. van der Meer, I. Bardez, A. Davidson and F. Bart (ICSM, 
France; CEA Valrhô, France; Pierre et Marie Curie Univ., France) 

O-65 New Mesoporous Adsorption Materials with Thiourea Functional 
Group in Surface Layer 
Y.L. Zub, O.I. Gona, I.V. Melnyk, A. Dabrowski and M. Barczak 
(National Academy of Sciences, Ukraine; Marie Curie-Sklodowska 
Univ., Poland) 

I-12 Status of Sol-Gel Processing of Nuclear Fuels 
 V.N. Vaidya 

Chair - Modérateur : Christophe Barbé 
O-66 Powders and Aerogel-MgSiO3 Composites for CO2 Sequestration 

J.A. Toledo-Fernandez, R. Mendoza-Serna, A. Santos, M. Pinero, N. 
de la Rosa-Fox and L. Esquivias (Cadiz Univ., Spain; Sevilla Univ., 
Spain) 

O-67 Natural Gels with Interesting Environmental Properties: Effect of 
Structure on Carbon Sequestration 
T. Woignier, P. Dieudonné, J. Primera and T. Chevallier (UR Seqbio 
IRD-PRAM, France, Montpellier 2 Univ., France, FEC-LUZ, Venezuela) 

O-68 Hydrogen Storage Performance of Carbon Aerogels 
S. Jun, O. Ling, Z. Bin, Z. Zhihua, H. Weina, W. Guangming and N. 
Xingyuan (Tongji Univ., Shanghai, China) 

O-69 12-Mercaptododecylphosphonate-Titania Hybrid Adsorbents Prepared 
by Surface Modification or Sol-Gel Process for Mercury Removal 
F. Brodard-Séverac, G. Guerrero, P.H. Mutin and A. Vioux 
(Montpellier 2 Univ., France) 
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Friday, 7th September - Vendredi 7 septembre 

Plenary Session - PL16 - Characterisation Techniques for Sol-Gel Materials 
Session Plénière - PL16 - Techniques de Caractérisation pour matériaux Sol-Gel 

Chair - Modérateur : Michael Veith 

K-6 Lamellar Hybrid Organic-Inorganic Materials Obtained by Self-
Assembling: A General Approach to Functional Materials by Robert 
J.P. Corriu 

Chair - Modérateur : Michael Aegerter 
O-70 The Amorphous to Crystalline Phase Transition of Chemical Solution 

Deposited PbZr3OTi7O3 Thin Films Studied by Soft X-Ray 
Spectroscopy 
T. Schneller, T. Learmonth, J-H. Guo, J. Denlinger, H. Kohlstedt, A. 
Petraru, R. Waser, P.A. Glans, K.E. Smith and R. Ramesh (Institut für 
Werkstoffe der Elektrotechnik, Germany; Lawrence Berkeley National 
Laboratory, USA; Forschungszentrum Jülich GmbH, Germany; 
Berkeley California Univ., USA) 

O-71 Dipolar and J-Derived Solid State NMR Techniques: From Hybrid 
Materials to Biocompatible Compounds. 
C. Bonhomme, G. Hartmeyer, C. Coelho, F. Babonneau, M. Wong 
Chi Man, G. Arrachart, J.J.E. Moreau, C. Carcel and B. Alonso(Pierre 
et Marie Curie Univ., France; ICG UMR 5253 ENSCM, France) 

O-72 In-Situ Study of Self-Assembling Films by Simultaneous and Time 
Resolved Analytical Techniques. 
P. Innocenzi, L. Malfatti, T. Kidchob, S. Costacurta, P. Falcaro, M. 
Piccinini, A. Marcelli, P. Morini, D. Sali and H. Amenitsch (Di Sassari 
Univ., Italy; Dipartimento di Ingegneria Meccanica, Padova, Italy; 
Associazionz CIVEN, Italy, INFN, Italy; Bruker Optics, Milano, Italy; 
Austrian Academy of Sciences, Austria)  

O-73 Investigating Kinetics of Sol-Gel Processes with X-Ray Scattering 
Experiments Combined with Microfluidics 
F. Destremaut, P. laval, G. Cristobal, J-B. Salmon and R. Barrett 
(LOF, CNRS-Rhodia-Bordeaux 1 Univ., France ; ESRF, France) 

Plenary Session - PL17 – Innovative Applications 
Session Plénière - PL17 – Applications Innovantes 

Chair - Modérateur : Michel Prassas 

I-13 Ceramisphere: From Concept to Company 
 Christophe Barbé 

O-74 Correlations between structural properties and chromatographic 
performance of monolithic silica columns 
S. Altmaier, A. Kraus, A. Rapp, K. Cabrera (Merck KGaA, Germany) 
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O-75 Biofuel Cells Based on Sol-Gel Architectures 
J. Lim, N. Cirigliano and B. Dunn (UCLA, USA) 

O-76 Synthesis and Integration of Nanostructured Li-Ion Battery Materials 
for the Fabrication and Testing of Sol-Gel-Enabled 3-D Microbattery 
Architectures 
J. Lytle, J.W. Long, A.J. Barrow, A.E. Fischer, K.A. Pettigrew, R.M. 
Stroud and D. Rolison (U.S. Naval Research Laboratory, USA) 

O-77 Sol-Gel Coatings: Key Components in Ophtalmic Lenses 
J. Biteau and M. Matheron-Van Der Biest (Essilor of America, Florida, 
USA; Essilor International, France) 

O-78 Swelling and Drug Release Properties of Organic-Inorganic Hybrid 
Matrix 
L.A. Chiavacci, C.V. Santilli, L. Lopes, S.H. Pulcinelli and A.G. 
Oliveira (UNESP, Brazil) 
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Tuesday Posters Session 
 

Session Topic : Sol-Gel precursor chemistry 

001- New hybrid Inorganic/Organic TiO2 nanoparticles synthesis by 
molecular design 

Raed Rahal, Stéphane Daniele, L.G. Hubert-Pfalzgraf† 
Université Claude Bernard–Lyon 1, Villeurbanne, France 
† Deceased 

002- Poly-Hydroxyethyl-Methacrylate (PHEMA) polymerized with 
preformed zirconium oxo-clusters 

R. Di Maggio, L. Fambri, F. Girardi 
University of Trento, Trento, Italy 

003- An Eco-Friendly Entry to Glassy Materials through Nano-
Engineered Silica Aerogel 

A. Alizadeh, A. H. Fallah 
Razi University, Kermanshah, Iran 
Bu-Ali Sina University, Hamadan, Iran 

004- Thermal analysis of sol-gel alumino-silicate compounds 
M. Tamasan, V. Simon, T. Radu, S. Bot, S. Simon 

Babes Bolyai University, Cluj-Napoca, Romania 
Interdisciplinary Experimental Researches Institute, Cluj-Napoca, Romania 

005- Cellular ceramic catalysts for propulsion applications. Influence 
of sol-gel wash-coat procedures and active phases 

Rachid Brahmi, Yann Batonneau, Charles Kappenstein, Daniel Amariei, 
Jean-Pierre Joulin 
Université de Poitiers, Poitiers, France 
CTI, Céramiques Techniques et Industrielles S.A. Salindres, France 

006- Novel glass materials for the high performance electrolytes and 
high proton conducting materials for H2/O2 fuel cells 

Thanganathan Uma and Masayuki Nogami 
Nagoya Institute of Technology, Showa, Nagoya, 466-8555, Japan 

007- Shape forming of materials by sol-gel method for a plasma 
catalytic reaction 

B. Fournaud, A. Iordan, S. Rossignol, J. M. Tatibouet 
Laboratoire de catalyse en chimie organique, Poitiers, France 
Université de IASI, IASI, Roumanie 

008- Preparation and Characterisation of Titanium Oxide Microspheres 
by Internal Gelation Process 

T.V.Vittal Rao, Y.R.Bamankar, S.K.Mukerjee 
Fuel Chemistry Division, Bhabha Atomic Research Centre, Trombay, Mumbai –400 085, 
INDIA 
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009- Preparation of Sulfated Zirconia Catalysts by Sol-Gel Process: 
Influence of the Hydrolysis Control on the Physico-Chemical and 
Catalytic Properties 

L. Ben Hammouda, A. Gorbel, G. Clet, M. Houalla 
Université El Manar, Tunis, Tunisie 
Ecole Nationale Supérieure d'Ingénieurs de Caen, Caen, France  

010- Effect on the structure of vanadium phosphate during the reflux 
of VOPO4.x H2O in different solvents 

L. Oualal, S. A. Ennaciri, E. K. Hlil, A. Laamyem 
Université Chouaib Doukkali - El Jadida, Marocco 

011- Preparation of TiO2 Film on ITO Substrate through Sol-gel for 
Application in Dye-sensitized Solar Cell 

Zhongkuan Luo, Hongyuan Sun, Honghua Cai, Bo Liu, Lianan Qian, 
Zhenzhen Luo, Haiyang Li, Xiangzhong Ren, Peixin Zhang 
Shenzhen University, Shenzhen, P.R. China 

012- Texture selection by precursor chemistry in chemical solution 
deposited SrTiO3 thin films as alternative buffer layer for coated 
conductors 

T. Schneller, S. Halder, M. Bäcker, R. Waser 
Institut für Werkstoffe der Elektrotechnik II, RWTH Aachen, Germany 
Trithor GmbH, Rheinbach, Germany 
Institut für Festkörperforschung and CNI, Jülich, Germany 

013- Spin-coated Zirconia Layers for 300 mm Wafer Technology 
C. Klein, T. Mayer-Uhma, A. Michaelis, H.-P. Sperlich, J. Trepte 
Fraunhofer CNT Dresden, Dresden, FRG 
Fraunhofer IKTS Dresden, Dresden, FRG 
Qimonda Dresden, Dresden, FRG 

014- Improvement in Practicality of Organic-Inorganic hybrid Coating 
K. Kamitani, K. Inoguchi, T. Sasaki 
Technical Research Laboratory, Nippon Sheet Glass Co. Ltd., Japan 

015- Elaboration et caractérisation de films minces de BLT 
M. Khachane, V. Chevallier, J.R. Gavarri, Ch. Muller, M. Elaatmani, A. 
Zegzouti, M. Daoud 
University Cadi Ayyad, Marrakech, Morocco 
University of South Toulon Var, La Garde, France 

016- Mechanical Properties of Composite Gels 
Liz Añez Borges, Sylvie Etienne-Calas, Juan Primera, Philippe Dieudonne 
Université Montpellier 2, Montpellier, France. 
Universidad del Zulia, Maracaibo, Venezuela. 

017- Composite Gels Synthesis with MCM-41 Load 
Juan Primera, Liz Añez Borges, Sylvie Etienne-Calas, Isabelle Beurroies 
Universidad del Zulia, Maracaibo, Venezuela. 
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Université Montpellier 2, Montpellier, France. 
Université de Provence, Marseille, France 

018- Innovative synthesis of mesostructured actinides containing 
materials using complex fluids as template 

Camille Guiot, Stéphane Grandjean, Patrick Batail 
CEA VALRHO/DRCP/SCPS, Bagnols sur Ceze, France 
Université d’Angers, Angers, France 

019- Bimetallic Alkoxide Precursors of Ferroelectric Materials for 
Sensor Applications : Structure and Stability Study 

Gulaim A. Seisenbaeva, Michel Andrieux, Robert Pazik, Wieslaw Strek, 
Vadim G. Kessler 
Department of Chemistry, SLU, Uppsala, Sweden 

020- Bottom-up fabrication and dielectric properties of BaTiO3 films 
with (100) preferred orientation 

Kazumi Kato, Kazuyuki Suzuki, Shingo Kayukawa, Kiyotaka Tanaka, Yiping 
Guo 
National Institute of Advanced Industrial Science and Technology (AIST), Nagoya, Japan 
Nagoya Institute of Technology, Nagoya, Japan 
Toyohashi University of Technology, Toyohashi, Japan 

021- Synthesis of Li3xLa2/3-xTiO3 (LLTO) by EISA method for pH 
microsensor application 

M. Roffat, O. Bohnke 
Université du Maine, Le Mans, France 

022- Optical and structural characterizations of LiGdF4:Eu/SiO2 
composites prepared by the sol-gel process 

S. Lepoutre, D. Boyer, S. Fujihara, R. Mahiou 
Université Blaise pascal et ENSCCF, Aubière, France 
Keio University, Yokohama, Japan. 

023- Characterization of the ZnSe nanocrystals embedded in silica 
matrix grown by the sol - gel method 

A. Aksas, D. Djouadi, A. Chelouche, B. Boudine, M. Sebais 
Université A. MIRA - Bejaia - Algeria 
Departement de Physique, Constantine, Algeria 

024- Sol-gel combustion hybrid method using carbon black for nano-
crystalline TiO2 synthesis 

Chi-Hwan Han, Jihye Gwak, Sang-Do Han 
Korea Institute of Energy Research, Daejeon, Korea 

025- Lanthanide alkoxide precursors for the sol gel synthesis of 
nanoparticles and nanocomposites 

Claudia Feldgitscher, Guido Kickelbick 
Vienna University of Technology, Vienna, Austria 
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026- Synthesis of Highly Sterically Hindered Niobium and Tantalum 
Alkoxides and Their Microhydrolysis in Highly Basic Medium 

Marco Donat, Gulaim A. Seisenbaeva and Vadim G. Kessler 
Department of Chemistry, SLU, Uppsala, Sweden 

027- Preparation and characterization of lithium titanate (Li2TiO3) 
T.V.Vittal Rao, Y.R.Bamankar, S.K.Mukerjee, S.K.Aggarwal, V.Venugopal 
Bhabha Atomic Research Centre, Trombay, Mumbai, India 

028- Di-ureasils modified by 1,2-bis(4-pyridyl)ethylene ligand and 
Eu(III) complex 

P. P. Lima, R. A. Sá Ferreira, S. A. Junior, O. L. Malta, L. D. Carlos 
University of Aveiro, Aveiro, Portugal 
Federal University of Pernambuco, Recife, Pernambuco, Brazil 

029- A kinetic study of the Sol-Gel process using 29Si NMR 
spectroscopy and APCI mass spectrometry 

S. A. Kazmi, M. L. Turner 
University of Manchester, Manchester, UK 

030- Effect of preparation conditions on structure and thermal 
properties of siloxane-PMMA monoliths obtained by sol gel 
process 

V. H. V.Sarmento, K. Dahmouche, S. H. Pulcinelli, C. V. Santilli, A. F. 
Craievich 
Instituto de Química, Araraquara, Brazil 
Universidade Estadual da Zona Oeste (UEZO), Rio de Janeiro, Brazil 
Universidade de São Paulo- USP, São Paulo, Brazil 

031- Hybrid Material Prepared via Chemical Modification of 
Tetraethoxysilane by 1,4-dihydoxybenzene 

F. Sediri , F. Touati, N. Gharbi 
Laboratoire de Chimie de la Matière Condensée, Montfleury Tunis, Tunisia 
Faculté des Sciences de Tunis, Université, Elmanar, Tunis, Tunisia 
Centre de Recherche et des Technologies de l’Energie-Technopôle Borj-cédria, Tunisia 

032- Small Angle X-Ray Scattering study of the nanostructural 
evolution during gelation of siloxane-PMMA nanocomposites 

V. H. V.Sarmento, K. Dahmouche, S. H. Pulcinelli, C. V. Santilli, A. F. 
Craievich 
Instituto de Química- Unesp, Araraquara, Brazil 
Universidade Estadual da Zona Oeste (UEZO), Rio de Janeiro, Brazil 
Universidade de São Paulo - USP, São Paulo, Brazil 

033- Solvothermal preparation of inorganic sols and their application 
on temperature-sensitive substrates 

B. Mahltig, H. Böttcher 
GMBU e.V. Department: Functional Coatings, Dresden, Germany 
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034- A Simple One-step Sol-Gel Process for the Preparation of High 
Temperature Stable Anatase Titania with high photocatalytic 
activity 

Sibu C. Padmanabhan, Suresh C. Pillai, John Colreavy, Declan E. 
McCormack, John M. Kelly 
University of Dublin, Dublin, Ireland. 
Dublin Institute of Technology, Dublin, Ireland. 

035- Proton conducting sol-gel membranes produced from 2-
Allylphenol, 3-Glycidoxypropyl trimethoxysilane and tetraethyl 
orthosilicate 

J. Mosa, A. Durán, M. Aparicio 
Instituto de Cerámica y Vidrio (C.S.I.C.), Madrid, Spain 

036- Effects of hydrolysis-acid synthesis conditions on TiO2 gel 
structuring 

V. Rodríguez-González, S. Castillo, J. Fernández–Hernández, F. M. Morán-
Pineda, R. Gómez 
Instituto Mexicano del Petróleo, México, México 
Universidad Autónoma Metropolitana-I, México, México 

037- Synthesis and characterization of rare earth (La, Nd, Pr, Ce, Gd, 
and Sm) substituted PZT ceramics by sol-gel process 

Rajesh V. Pai, S. K. Mukerjee, S.K. Rakshit, V. Venugopal 
Bhabha Atomic Research Centre, Mumabi, India 

038- Sol-gel mineral matrices for bacteria encapsulation 
M. Amoura, N. Nassif, T.Azais, T. Coradin, C. Roux, J. Livage 
Université Pierre et Marie Curie, Paris, France. 
Collège de France, Paris, France 

039- Proteins in silica particles – a biocompatible version of the 
Stöber Process 

Rebecca Voss, Jordan Thompson, Yang Chen, John Brennan, Michael A. 
Brook 
McMaster University, Hamilton ON Canada 

040- Polymerisation of 2-hydroxyethyl-methacrylate (HEMA) with 
titanium and zirconium alcoxides 

Rosa Di Maggio, Marco Ischia, Fabrizio, Girardi, Luca Fambri 
University of Trento, TRENTO, Italy 

041- New Co-SiO2 material elaborated by the sol-gel method using the 
tetradecyltrimethylammonium as surfactant 

F. Touati, F. Sediri, N. Gharbi 
Centre National des Matériaux, Technopôle de Borj-Cédria Tunis, Tunisia 
Institut Préparatoire aux Etudes d’Ingénieur de Tunis, Montfleury-Tunis, Tunisia 
Université Tunis-ElManar, Tunis, Tunisia 
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042- Structure and properties of inorganic sodium silicate sols 
Hans Roggendorf 
Martin-Luther-University Halle-Wittenberg, Halle, Germany 

043- Sol gel elaboration and characterisation of LAMOX materials 
S. Coste, P. Lacorre, G. Corbel 
Faculté des Sciences et Techniques du Mans, Le Mans, France 

044- Rheological behavior of hybrid organic inorganic material 
P. Griesmar, F. Vidal, S. Serfaty, E. Caplain, J.Y. Le Huerou, C. Chevrot, D. 
Teyssié 
Université de Cergy-Pontoise, Neuville sur Oise, France 

045- Electrochromic devices using agar-agar as a solid electrolyte 
César O. Avellaneda, Edson R. Leite, Agnieszka Pawlicka, Michel A. 
Aegerter 
Leibniz-Institut für Neue Materialien gem. GmbH, Saarbrücken, Germany 
Universidade Federal de São Carlos, São Carlos, Brazil 

046- Development of highly transparent and water repellent sol-gel 
layers. Influence of aging on the film properties 

Boy Philippe, Belleville Philippe,  Bianchi Luc, Faye Delphine*, Mombrun 
Astrid, Napierala Cécile, Zie Franck 
CEA/Le Ripault, MONTS, France 
CNES/Toulouse, Toulouse, France 

047- Optical and electrochemical properties of SnO2:Mo thin films 
prepared by the Sol-Gel process 

César O. Avellaneda 
Universidade Federal de São Carlos, São Carlos, Brazil 

048- Comparison of the chemical and physical properties of ceramics 
and glass-ceramic obtained by the sol gel method 

P. Cárcamo, F.Carrillo, A. Garcia, G. Tapia, D. López, J. Ramirez, O. 
Barbosa, S. Palomares, A. Lopez, I. Flores 
Centro de Investigación en Ciencia Aplicada y Tecnología Avanzada. Altamira, Mexico 
Instituto Méxicano del Petróleo, México, MEXICO  
Centro de Investigaciones en Optica, Guanajuato. Mexico 
Universidad Autonoma de San Luis Potosi, San Luis Potosi, Mexico 

049- Optical properties of hybrid sol-gel Ti-based films: influence of 
water content in sol 

S.Schutzmann, M.Burattini, X.Leguevel, M.Casalboni, F.De Matteis, E.Placidi, 
G.Brusatin, G.Della Giustina, P.Prosposito 

University of Rome Tor Vergata and INSTM, Rome, Italy 
Padova University and INSTM, Padova, Italy 
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050- Annealing effect of tin oxide thin films deposited by sol-gel 
technique 

H. Zerrouki, N. Kesri 
University of Science & Technology of Houari Boumediene, Algiers, Algeria   

051- A spectroscopy study of new APTS - squarate hybrids 
S. J.Ribeiro, C. E. Silva, L. F. C. Oliveira 
Instituto de Química - UNESP, Araraquara, Brazil. 
Núcleo de Espectroscopia e Estrutura Molecular - NEEM, Juiz de Fora, Brazil. 

052- Prepared Pd doped WO3 films by sol-gel method and Effect of the 
thickness of the films on structure and gasochromic properties of 
the films 

Jichao Shi, Guangming Wu, Guohua Gao, Jun Shen, Bin Zhou, Xingyuan Ni 
Chemistry department of Tongji university, Shanghai, PR China 
Pohl Institute of Solid State Physics，Tongji University，Shanghai，PR China 

053- THz spectroscopy as an evaluation tool for fast sol-gel formation 
dynamics 

Raz Gvishi, Gadi Peleg and Romi Englender 
Electro-Optics Division, Soreq, Yavne, Israel 

054- Sol-Gel VO2/NiCO2O4 thin films for IR optical shutters 
Laurence Bois, Thomas Faury, Daniel Johansson, Stefan Björkert, Cesar 
Lopes, Fernand Chassagneux, Vadim G. Kessler, Stephane Parola 
Laboratoire des Multimatériaux et Interfaces, Villeurbanne, France 
Swedish Defence Research Agency (FOI), Liköping, Sweden 
Swedish University of Agricultural Science, Uppsala, Sweden 

055- Structural and optical investigations of sol-gel derived YAG:Tb3+ 
samples : influence of acacH modification and aging 
phenomenon 

A. Potdevin, G. Chadeyron, D. Boyer, V. Briois, R. Mahiou 
Université Blaise Pascal, Aubière, France 
Synchrotron SOLEIL, Gif sur Yvette, France 

056- New Organically Modified Metal Alkoxide Precursors for Sol-Gel 
Processing 

Stefan O. Baumann, Robert Lichtenberger, Maria Bendova, Michael 
Puchberger, Ulrich Schubert 
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A. Rigacci, P. Achard 
Ecole des Mines de Paris (EMP), Sophia Antipolis, France 

169- Elaboration and characterization of polyurethane cryogels 
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176- Effect of the amount of sulfur on the textural, structural and 
catalytic properties of the aerogel sulfated zirconia calcined at 
different temperatures 

Imene Mejri, Mohamed Kadri Younes and Abdelhamid Ghorbel 
Faculté des Sciences de Tunis, ElManar Tunis, Tunisia 

177- Hydrogen Storage in Silica Aerogels 
ZhouBin, Xiao Shufang，Shen Jun，Zhang Zhihua, Wu Guangmin, Ni 
Xingyuan 
Tongji University, Shanghai,P.R. China 
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J. Reboul, B. Blanc, P. Lacroix-Desmazes, N. Baccile, M. In, C. Gérardin 
Ecole Nationale Supérieure de Montpellier, Montpellier, France 
Université Montpellier 2, Montpellier, France 

 51



200- Towards a better characterization of interface interactions in 
templated silica powders 
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G. Arrachart, C. Carcel, J.J.E. Moreau, M. Wong Chi Man, P. Hermet 
Université Montpellier 2, Montpellier, France 
ICGM, AMMN, ENSCM, Montpellier, France 
Université de Liège, Liège, Belgique 

 54 



223- Porous SiCO glasses from templated periodic mesoporous 
organosilicas 

A. Pauletti, C. Gervais, C. Fernandez-Martin, F. Babonneau 
Université Pierre et Marie Curie-Paris6; Paris, France 
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Ruy Braz da Silva Filho, Flávio maron Vichi 
Universidade de São Paulo; Butantã, São Paulo, Brazil 

231- Titanium polyanions and the Growth of Titania and titanates 
Nanostructures 

A. Chemseddine 
Hahn-Meitner- Institut, Berlin, Germany 

 55



232- Synthesis of mesoporous Dendrisilica-Monoliths 
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Yi-Jui Huang, Pu-Wei Wu, and Hsiao-Chi Lu 
National Chiao Tung University, Hsinchu, Taiwan, R.O.C. 

241- Glucofuranose Based Organogelators. Towards Two-Component 
Gels 

R. Luboradzki, Z. Pakulski 
Polish Academy of Sciences, Warsaw, Poland 

242- Effect of Cation Substitution on the Magnetic and Electrical 
Properties of Y-type Barium Hexaferrite produced by a sol-gel 
combustion method 

Roberto da Costa Lima, Magali Silveira Pinho, Tsuneharu Ogasawara 
Brazilian Navy Research Institute (IPqM), Rio de Janeiro, Brazil 
Federal University of Rio de Janeiro (COPPE/UFRJ), Rio de Janeiro, Brazil 

243- Synthesis and characterization of nanocrystalline Ba2Co2Fe12O22 
powders by citrate sol-gel combustion method 

Roberto da Costa Lima, Magali Silveira Pinho, Tsuneharu Ogasawara 
Brazilian Navy Research Institute (IPqM), Rio de Janeiro, Brazil 
Federal University of Rio de Janeiro (COPPE/UFRJ), Rio de Janeiro, Brazil 

244- EPR studies of new mesostructured silica synthesis and 
hemoglobin encapsulation 

F. Sartori, P. Laveille, A. Galarneau, G. Renard, M. Cangiotti, F. Di Renzo, 
M.F. Ottaviani 
Institut Charles Gerhardt, ENSCM, Montpellier, France 
Università degli Studi di Urbino "Carlo Bo", Urbino(PU) - Italie 
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Thursday Posters Session 
 
Session Topic: Biogels - Applications of biohybrids materials 

245- Synthesis of mesoporous silica with magnetic nanoparticles for 
bioapplications 

Souza, K. C., Ardisson, J.D., Macedo, W. A. A., Sousa, E. M. B. 
Centro de Desenvolvimento da Tecnologia Nuclear – CDTN/CNEN. Belo Horizonte, Brazil 

246- Sol-Gel Synthesis and Structure of Silica Hybrid Nanomaterials 
B. Samuneva, P. Djambaski, G. Chernev, E. Kashchieva, L. Kabaivanova, 
Isabel M. Miranda Salvado, M. H. V. Fernandes, A.Wu 
University of Chemical Technology and Metallurgy, Sofia,Bulgaria 
Bulgarian Academy of Science, Sofia, Bulgaria 
University of Aveiro, Aveiro, Portugal 

247- Germination pathway of long-time storable biocer layers with 
immobilized bacterial endospores 

S. Matys, J. Raff, U. Soltmann, S. Selenska-Pobell, H. Böttcher, W. Pompe 
Technische Universität Dresden, Dresden, Germany 
Institute of Radiochemistry, Forschungszentrum Dresden-Rossendorf, Dresden, Germany 
Department of Functional Layers, GMBU e.V., Dresden, Germany 

248- Investigation of Structure and Morphology of BSA-Encapsulated 
Silica Monolith Prepared via Sol-Gel Processing 

Yan Gao, John Bartlett, Peter Holden, Robert Knott, Tracey Hanley, Kevin 
Pike, John Hanna, Gerry Triani 
Australian Nuclear Science and Technology Organisation, Sydney, Australia 
University of Western Sydney, Penrith South DC, Australia 

249- Bioactive textiles by sol-gel immobilized natural active agents 
H. Böttcher, H. Haufe, K. Muschter, J. Siegert 
GMBU e.V., Department of  Functional Coatings, Dresden, Germany 
TU Dresden, Institute of Clinical Pharmacology, Dresden, Germany 

250- Sol-gel processing of apatite coatings with designed 
microstructures 

W.J. Weng, K. Cheng, S. D. Miao, J.B. Zhou, P.Y. Du, G. Shen, G.R. Han 
Zhejiang University, Hangzhou, P.R. China 

251- New biocompatible material guided bone regeneration 
L. S. Mendes, J. Jorge, M. A.U. Martines, S. Saska, M. C.M. Meier, A. M.M. 
Gaspar, S. J.L. Ribeiro, Y. Messaddeq 
Departamento de Fisica e Quimica, FEIS, UNESP, Ilha Solteira, Brazil 
Faculdade de Odontologia de Araraquara, UNESP, Araraquar, Brazil 
Instituto de Química de Araraquara, UNESP, Brazil 
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252- Effect of organic-inorganic hybrid matrix on the drug release 
mechanism 

E.F. Molina, L.A Chiavacci, L. Lopes, S.H. Pulcinelli, C.V.Santilli 
Instituto de Química, UNESP, Araraquara, Brasil 
Faculdade de Ciências Farmacêuticas, UNESP, Arararquara, Brasil 

253- Synthesis and characterization of new SiO2-CaO hollow 
nanospheres by sol-gel method: bioactivity of the new system 

G.S. Pappas, P.Liatsi, I.A.Kartsonakis, I. Danilidis ,G.Kordas 
NCSR "DEMOKRITOS", Agia Paraskevi Attikis, Greece 

254- In vitro degradability and protein release behavior of gelatin-
silicate porous hybrids 

K. Tsuru, S. Hayakawa, K. Deguchi, K. Kataoka, N. Huh, A. Osaka 
Okayama University, Okayama, Japan 

255- Synthetic Hybrid Resilin Gels: A Perfect Rubber-Like Protein 
My-Truong Yung, N. D. Tran, N. Roy Choudhury, Naba K. Dutta, A. J. Hill, C. 
Elvin 
University of South Australia, South Australia, Australia 
CSIRO Manufacturing Science and Technology, Clayton, Victoria, Australia 
CSIRO Livestock Industries, St Lucia Queensland, Australia 

256- SBA15-N-iPAAm HYBRID MATERIAL FOR DRUG DELIVERY 
APPLICATIONS 

Sousa, A., Carvalho, B. C., Sousa, E. M. B., Sousa, R. G. 
Centro de Desenvolvimento da Tecnologia Nuclear – CDTN/CNEN - Brazil 
Departamento de Engenharia Química – UFMG –Belo Horizonte, MG, Brazil. 

257- Sol-Gel derived mesoporous bioactive glass monoliths 
Laurence Courtheoux, Jean-Marie Nedelec, Edouard Jallot 
Université Blaise Pascal & ENSCCF, Aubière, France 

258- Preparation of hydrogels for enzyme immobilization by sol-gel 
process 

T.Nedelčev, J.Jaňovková, D Chorvát, Jr., A. Economou, I Krupa, I Lacík 
The Slovak Academy of Sciences (SAS), Bratislava, Slovakia 
International Laser Center, Bratislava, Slovakia 
IMBB, Iraklio-Crete, Greece 

259- Fine tuning of the bioactivity of bioceramics : a sol-gel approach 
J. Lao, L. Courtheoux, E. Chassot, P. Laquerrière, E. Jallot, J.M. Nedelec 
Université Blaise Pascal de Clermont-Ferrand, Clermont-Ferrand, France 
Université de Reims, Reims, France 
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Session Topic : Coatings 

260- PVP-Assisted Aqueous Solution-Based Sol-Gel Deposition of 
Zirconia Thin Films:Comparison with Alkoxide-Based Sol-Gel 
Processing 

R. Yahata and H. Kozuka 
Kansai University, Suita, Japan 

261- Coating microstructures with a boehmite sol-gel to obtain 
catalytic microreactors 

Valérie Meille, Stéphanie Pallier, Marilyne Roumanie 
LGPC - CNRS/CPE Lyon, Villeurbanne, France 

262- Preparation of Self-Standing Titania Thin Films by Depositing Gel 
Films on Substrates Coated with PVP: Comparison on 
Crystallization Behavior 

M. Yoki and H. Kozuka 
Kansai University, Suita, Japan 

263- Thiol-functionalized Hf- and Zr-oxoclusters as nanobuilding 
blocks for photo-thiolene polymerisation of hybrid materials 

S. Gross, F. Faccini, E. Wendel, M. Sangermano, U. Schubert, T. Tsetsgee, 
K. Müller, H. Bertagnolli 
Università di Padova, Padova, Italy 
Technische Universität Wien, Vienna, Austria 
Universität Stuttgart, Stuttgart, Germany 

264- Conductive sol-gel modified textile fibres 
D. Zlatolas, Š. Mojca Korent, D. Lorcy ,N. Bellec, A. Lobnik, A. Gutmaher 
University of Maribor, Maribor, Slovenija 
Université de Rennes 1, Rennes, France 

265- Intellion: A Chloride Sensing Barrier Coating 
B. Duffy, R. Varma, J. Colreavy, M. Oubaha, C. McDonagh 
Dublin Institute of Technology, Dublin, Ireland 
Dublin City University,Dublin, Ireland 

266- Chemical Modification of Sol-gel Derived Process for Silica 
Nanocoatings 

V. Tomkute, A. Beganskiene, S. Zemljic, U. Batista, A. Kareiva 
Vilnius University, Vilnius, Lithuania 
University of Ljubljana, Liublijana, Slovenia 

267- Main physico-chemical properties of radiofrequency magnetron 
sputtered aluminium-based coatings 

H. Bedboudi, A. Bourbia, L. Saad-Hamideche, M. Draissia, M.Y. Debili 
Badji-Mokhtar University, Annaba, Algeria 
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268- Optimization and Characterization of Transparent Hydrophobic 
Sol-Gel Hard Coatings 

Linda Y.L. Wu, X.T. Zeng, B.G. Sim and Z.Chen 
Singapore Institute of Manufacturing Technology, Singapore 

269- Fabrication and Characterization of Transparent Color Coating on 
Glass by Sol-Gel Technique 

Tae-Young Lim, Yeon-Min Park, Jong-Hee Hwang, Chang-Yeoul Kim, Cheol-
Young Kim 
Korea Institute of Ceramic Engineering & Technology, Seoul, Korea 
Inha University, Incheon, Korea 

270- Hybrid Melting Gels – Synthesis, Characterization and Properties 
Andrei Jitianu, Glenn Amatucci, Lisa C. Klein 
Rutgers University, Piscataway, USA 

271- Electrosynthesised sol-gel coatings for the corrosion protection 
of Al-2024. Influence of the deposition electrolyte 

E. Mekeridis, P. Liatsi, I. Danilidis, I. Kartsonakis and G. Kordas 
National Centre for Scientific Research, Demokritos, Attiki, Greece 

272- "Green" Stage Processing and Structure of Sol-Gel-Derived PZT 
Films 

G.S. Grader, G.E. Shter, A. Lichtman and A. Etin 
Technion-Israel Institute of Technology, Haifa, Israel 

273- Silica-coating on ZnS:Cu,Cl phosphor by sol-gel process 
S.D. Han, T.Y. Cho, H.S. Lee, C.H. Han, J.D. Kim, K.C. Singh, J. Hulme, J. 
Gwak 
Korea Institute of Energy Research, Daejeon, Korea 
Maharshi Dayanand University, Haryana, India 
Kyungwon University, Seongnam, Korea 

274- Corrosion protection of Al-2024 by electrochemical growth of 
silane based sol-gel in the presence of cerium containing 
electrolytes 

E. Mekeridis, P. Liatsi, I. Danilidis, I. Kartsonakis, A.Tsirimpis and G. Kordas 
NCSR "DEMOKRITOS", Agia Paraskevi Attikis, Greece 

275- Preparation of hybrid materials consisting of silica microparticles 
embedded in functionnalized epoxy resin matrices 

Genoveva Hernández-Padrón, Fernando Rojas, Margarita García-Garduño, 
Víctor M. Castaño 
Universidad Nacional Autónoma de México, Querétaro, México 
Universidad Autónoma Metropolitana-Iztapalapa, México 
Facultad de Odontología, UNAM, Universitaria, México, México 
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276- Synthesis and Characterization of Hydrophobic, Transparent and Adherent Silica 
Coatings 
Rishikesh B. Kendale, Padmashri V. Patil, A. Venkateswara Rao 
Shivaji University, Kolhapur, Maharashtra, India 

277- Erbium doped -SiO2-TiO2 waveguides prepared by sol-gel method 
Luminita Predoana, Mariuca Gartner, Dana Cristea, Paula  Obreja, Mariana 
Voicescu,Maria Zaharescu 
Romanian Academy of Sciences, Bucharest, Romania 
National Institute for R&D in Microtechnologies, Bucharest, Romania 

278- Preparation of transparent sol-gel coatings for scratch- and UV-
protection of polymers 

E. Boccaleri, E. Conterosito, F. Carniato, F. Costa, D. Fregonese, E. Sappa, 
V. Giardino 
Università del Piemonte Orientale, Alessandria, Italy 
Degussa Novara Technology S.p.A, Novara, Italy 

279- Hybrid organic-inorganic nanocomposite materials as protective 
coatings synthesized from sol-gel chemistry based on 
organosilane and polyamidine 

C. Coustal, J.-F. Gérard, J.Galy, J.M. Kenny, F. Böhme 
INSA Lyon, Villeurbanne,France 
Università degli Studi di Perugia, Terni, Italia 
Leibniz-Institut für Polymerforschung Dresden e. V., Dresden, Deutschland 

280- Low Temperature Synthesis of Anatase TiO2 Film via Sol-Gel 
process 

Siok Wei Tay, Liang Hong, Zhaolin Liu 
Institute of Materials Research and Engineering, Singapore 
National University of Singapore, Singapore 

281- Comparative study of sol-gel S and Ag-doped TiO2 coatings for 
environmental protection 

M. Răileanu, A. Brăileanu, D. Crişan, N. Drăgan, M. Crişan, M. Anastasescu, 
A. Galtayries, A. Ianculescu, R. Gavrilă, I. Niţoi, V.E. Marinescu 
Roumanian Academy, Bucharest, Roumania 
Ecole Nationale Supérieure de Chimie de Paris, Paris, France 
Politehnica” University of Bucharest, Bucharest, Roumania 
National Institute for Research & Development in Microtechnologies, Bucharest, Roumania 
INCDIE ICPE-CA, Bucharest, Roumania 

282- Sol-gel S-doped TiO2 coatings with photocatalytic activity 
M. Crişan, A. Brăileanu, M. Răileanu, D. Crişan, N. Drăgan, M. Anastasescu, 
A. Galtayries, A. Ianculescu, R. Gavrilă, I. Niţoi, P. Oancea 
Institute of Physical Chemistry Ilie Murgulescu, Bucharest, Roumania 
Ecole Nationale Supérieure de Chimie de Paris, Paris, France 
Politehnica” University of Bucharest, Bucharest, Roumania 
National Institute for Research & Development in Microtechnologies, Bucharest, Roumania 
INCD-ECOIND, Bucharest, Roumania 
University of Bucharest, Bucharest, Roumania 
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283- Characteristics of sol-gel pure and doped BaTiO3 coatings 
A. Brăileanu, A. Ianculescu, M. Crişan, D. Crişan, N. Drăgan, M. Răileanu, M. 
Gartner, M. Anastasescu, R. Gavrila, V. E. Marinescu 
Institute of Physical Chemistry Ilie Murgulescu, Bucharest, Roumania 
Politehnica” University of Bucharest, Bucharest, Roumania 
National Institute for Research & Development in Microtechnologies, Bucharest,Roumania 
INCDIE ICPE-CA, Bucharest, Roumania 

284- Mechanical strength of very thin glass substrates coated with 
silica-based coating films 

K. Tadanaga, T. Saio and M. Tatsumisago 
Osaka Prefecture University, Sakai, Osaka, Japan 

285- Sol-gel thin films as components of photonic structures obtained 
by rare-earth doping of a SiO2-P2O5 based matrix 

Ligia Todan 
Institute of Physical Chemistry "Ilie Murgulescu", Bucharest, Romania 
National Institute of Optoelectronics-INOE 2000, Bucharest, Romania 
NILPRP, Bucharest, Romania 
National Institute for Matrials Physics, Bucharest, Romania 

286- Monte Carlo Method for a Computational Calculus of Mechanical 
Properties of Porous Media 

Th. Hübert, I. Dörfel, M. Griepentrog 
Federal Institute for Materials Research and Testing, BAM, Berlin, Germany 

287- Electric-field hot-water treatments of sol-gel-derived oxide 
coatings for surface nanostructure control 

A. Matsuda, S. Furukawa, K. Kimata, K. Katagiri, T. Kogure, H. Muto, M. 
Sakai 
Toyohashi University of Technology, Aichi, Japan 
Nagoya University, Nagoya, Japan 
The University of Tokyo, Tokyo, Japan 

288- Characterization of silica hybrid films prepared by sol-gel 
process 

Nelcy Della Santina Mohallem and Gabriel L. T. Nascimento 
Federal university of Minas Gerais, Belo Horizonte, 31270-901 

289- Tungsten oxide film coating by spray pyrolysis of peroxotungstic 
acid and its electrochemical properties 

Chang-Yeoul Kim, Tae-Young Lim 
Korea Institute of Ceramic Engineering and Technology, Seoul, Korea 

290- Fluorine-doped Tin Oxide Coating by Ultrasonic Aerosol 
Deposition 

Chang-Yeoul Kim, Chul-Kyu Song, Seung-Heon Huh, and Doh-Hyung Ryu 
Korea Institute of Ceramic Engineering and Technology, Seoul, Korea 
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291- Sol-based coatings of CeO2-SiO2 composites: synthesis and 
characterization 

R. Subasri, D. Ganguli , R. Varadharajan, A. Jyothirmayi 
International Advanced Research Centre for Powder Metallurgy and New Materials, 
Hyderabad, India 

292- Relation between mechanical and structural properties of hybrid 
organic-inorganic sol-gel films 

A. Ferchichi, S. Calas-Etienne, M. Smaïhi, P. Etienne 

Université Montpellier 2, Montpellier, France 
Institut Européen des Membranes, Montpellier, France 

Session Topic : Films and membranes 

293- Sol-gel derived mutifunctional silica membranes  with 
hierarchical porosity adapted to both gas treatment and 
separation 

C. Yacou, A. Ayral, P. Lacroix-Desmazes, M.-L. Fontaine, A. Julbe 
Université Montpellier 2, Montpellier, France 
Ecole Nationale Supérieure de Chimie de Montpellier, Montpellier, France 

294- Sol-gel derived phosphorosilicate and hybrid proton conductive 
materials for fuel cells of a medium temperature range 

O. Shilova, T. Khamova, I. Tsvetkova, S. Hashkovskii, O. Golubeva, M. 
Voronkov, Yu. Gomza, K. Sukhoi, V. Moshnikov, D. Tarasov 
Russian Academy of Sciences, St. Petersburg, Russia 
National Academy of Ukraine, Kiev, Ukraine 
Ukrainian State Chemical Technology University, Dnepropetrovsk, Ukraine 
Saint-Petersburg State Electrotechnical University, St. Petersburg, Russia 
Voronezh State Technical University, Voronezh, Russia 

295- Immobilization of Lysozyme on the Layered Silicate RUB-15 
Akiko Kawai, Yoko Urabe, Tetsuji Itoh, Fujio Mizukami 
National Institute of Advanced Industrial Science and Technology, Ibaraki, Japan 
Tokyo University of Science, Chiba, Japan 

296- Siloxane-PMMA hybrids coatings for corrosion protection of 
tinplate 

V. H. V. Sarmento, S. E. Franciscato, M. Magnani, C. S. Fugiwara, A. V. 
Benedetti, S. H. Pulcinelli, C. V. Santilli 
Instituto de Química,UNESP, Araraquara, Brazil 

297- A sol-gel route to prepare high conductive Al:ZnO thin films on 
silicon substrate 

V. Musat, M. Purica, E. Fortunato 
"Dunărea de Jos" University of Galati, Galati, Romania 
IMT - Bucharest, Bucharest, Romania 
CENIMAT, New University of Lisbon, Caparica, Portugal 
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298- Tailoring of the porosity in silica-based thin films using urea 
A. Cheraitia, D. Cot, V. Rouessac, H. Satha, A. Ayral 
Université Montpellier 2, Montpellier, France 
Université de Guelma, Guelma, Algeria 

299- Hybrid Membrane for Electrolyte Application 
S. Subianto, M. Mistry, N. K. Dutta, N. Roy Choudhury, S. Holdcroft 
University of South Australia, South Australia, Simon Fraser University, Burnaby, Canada. 

300- Fabrication of silica aerogel thin films by sol-gel dip and spin 
coating 

K. Wyns, L. Van Ginneken, A. Buekenhoudt, V. Meynen 
Flemish Institute for Technological Research (VITO), Boeretang, Belgium 
University of Antwerp, WILRIJK, Belgium 

301-  Elaboration and caracterisation of silica oxyde thin films by deep 
coating method 

N.H.Arabi,A.Aicha, Z.Djouhri 
M'hamed bouguera university, boumerdes, Algeria 

Session Topic : Magnetics 

302- Co doped ZnO by the acetate route 
P. Born, V. A. Coleman, A. Pohl, M. Wikberg, P. Svedlindh, O. Karis, and G. 
Westin 
Uppsala University, Ångström Laboratory, Uppsala, Sweden 

303- Factors Affecting the Crystallite Size of Barium Titanate Thin 
Films Prepared by PVP-Assisted Sol-Gel Method 

S. Mogari and H. Kozuka 
Kansai University, Suita, Japan 

304- Crystallographic Orientation of Single-Layer, Submicron Thick 
PZT Coatings Prepared by Polyvinylpyrrolidone-Assisted Sol-Gel 
Method 

A. Yamano and H. Kozuka 
Kansai University, Suita, Japan 

305- Titanium-doped Methacrylate Hybrid Materials as Gate Dielectric 
in Organic Thin Film Transistor 

Chaun Gi Choi, Seung-Yeon Kwak and Byeong-Soo Bae 
Korea Advanced Institute of Science and Technology, Daejeon, Republic of Korea 

306- Synthesis and Characterization of Hollow Magnetic Nanospheres 
Christos Tapeinos, Ioannis Kartsonakis, Penelope Liatsi, Ioannis Daniilidis, 
George Kordas 
NCSR "DEMOKRITOS", Agia Paraskevi Attikis, GREECE 
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Session Topic : Characterisation techniques for sol gel solids 

307- Ellipsometric Porosimetry : Fast and non destructive method of 
porosity characterization of  porous thin films 

A.Bourgeois, C.Defranoux, J.P. Piel,Y. Turcant 
SOPRA - SA , BOIS COLOMBES, FRANCE 
 
 
 
 
 

Session Topic : Nuclear and Environmental Applications 

308- Model porous silica-based materials for selective adsorption of 
heavy metal cations: Problems related to surface 
functionalisation and heteroatom insert 

K. Szczodrowski, S. Lantenois, B. Prélot, J.-M. Douillard, J. Zajac, A. Julbe 
Institut Charles Gerhardt in Montpellier, Montpellier, France 
Institut Européen des Membranes, Montpellier, France 

309- Nanometric gel layer analysis in the field of long term nuclear 
glass leaching 

T. Chave, P. Frugier, A. Ayral, S. Gin 
Commissariat à l’Énergie Atomique – CEA Valrhô, Bagnols-sur-Cèze, France 
Institut Européen des Membranes, Université Montpellier II, Montpellier, France 

310- Preparation of ThC2 microspheres by sol-gel process  
Rajesh V. Pai, J.V. Dehadraya and S. K. Mukerjee 
Fuel Chemistry Division, Bhabha Atomic Research Centre, Mumbai, India 

311- Xerogels having covalently attached phosphonic acid groups: 
structure and sorption properties 

Yu.L.Zub, O.A.Dudarko, V.P.Goncharyk, A. Dabrowski, M. Barczak 
National Academy of Sciences of  Ukraine, Kyiv, Ukraine 
Maria Curie-Sklodowska University, Lublin, Poland 

Session Topic : Polysilsesquioxanes and building blocks 

312- Functionalized Metal Oxide Clusters as Building Blocks for 
Hybrid Materials 

Philipp Heinz, Robert Potzmann, Maria Bendova, Ulrich Schubert 
Vienna University of Technology, Wien, Austria 

313- Tartaramide based organic-inorganic hybrid chiral materials 
L. F. Campo, F. S. Rodembusch, F. Lerouge, J. Alauzun, G. Cerveau, R. J. P. 
Corriu 
Universidade Federal do Rio Grande do Sul, Porto Alegre, Brazil 
Université Montpellier II, Montpellier, France 
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314- SiOx Microencapsulation of Na2CO3 
R. Brandt, B. Moller, G. Reichenauer, H.-P. Ebert 
Bavarian Center For Applied Energy Research (Zae Bayern), Würzburg, Germany 

315- New Transparent Aerogels and Xerogels Based on 
Methylsilsesquioxane 

Kazuyoshi Kanamori, Mamoru Aizawa, Kazuki Nakanishi, Teiichi Hanada 
Kyoto University, Kyoto, Japan 
Dynax Corporation, Tomakoma, Japan 

316- Cutinase-PHOMS Transesterification Catalysts 
Šabata S., Hetflejš J., Kuncová G., Rychtáriková R., Vidinha P., Lang K. 
Institute of Chemical Process Fundamentals, Prague, Czech Republic 
Universidade Nova de Lisboa, Caparica, Portugal 
Institute of Inorganic Chemistry, Řež near Prague, Czech Republic 

317- Hybrid Organic-Inorganic films by bridged polysilsesquioxanes 
A. Pistore, D. Buso, G. Brusatin, A. Martucci, A. Guglielmi 
Padova University and INSTM, Padova, Italy 

318- Surface-modified flexible inorganic-organic nanohybrid particles 
for fuel cells 

Y. Daiko, K. Ogura, K. Shimoike, K. Katagiri, M. Sakai, A. Matsuda 
Toyohashi University of Technology, Toyohashi, Japan 
Nagoya University, Nagoya, Japan 

319- Epoxy Resin containing POSS: Effect of Composition on 
Nanostructure and Thermomechanical Properties 

Soraia Zaioncz, Karim Dahmouche, Bluma G. Soares 
Universidade Federal do Rio de Janeiro, Rio de Janeiro, Brazil 
Universidade Estadual da Zona Oeste (UEZO), Rio de Janeiro, Brazil 

320- Synthesis of organic-inorganic mesoporous materialsby non-
aqueous sol-gel chemistry 

M.K. Chine, F. Sediri, N. Gharbi 
Institut Préparatoire aux Etudes d’Ingénieur de Tunis, Montfleury, Tunis, Tunisia 
Faculté des Sciences de Tunis, Université El-Manar, Tunisia 

321- Structure and Thermal properties of Siloxane-PMMA Hybrid 
Materials doped by Organic Dyes presenting NLO Potentiality 

K. Dahmouche, M. R. Guinancio Coelho, T. Rotondo Paes, A. de Souza 
Gomes 
Universidade Estadual da Zona Oeste (UEZO), Rio de Janeiro, Brazil 
Universidade Federal do Rio de Janeiro, Rio de Janeiro, Brazil 

322- Synthesis, structure and adsorption properties of cage-like and 
channel-like organosilicas 

M. Barczak, A. Dąbrowski 
Maria Curie-Skłodowska University, Lublin POLAND 
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323- Preparation of spherical, porous hybrid organic/inorganic 
particles using 1,2-bis(triethoxysilyl)ethane 

K. Wyndham, N. Lawrence, K. Glose, J. Cook, D. Walsh, D. Brousmiche, P. 
Iraneta, B. Alden, C. Boissel, T. Walter 
Waters Corporation, MS: CRD, Milford, U.S.A. 

324- Synthesis of porous organic/inorganic hybrid materials with high 
carbon contents through simultaneous radical 
polymerization/condensation 

D.W. Brousmiche, N.L. Lawrence, K.H. Glose, J.T. Cook, C. Hudalla, P. 
David, K.D. Wyndham, T. Walter 
Waters Corporation, MS: CRD, Milford, U.S.A. 

Session Topic : Optics and sensors 

325- Reactive Oxide Micro Molding (ROMIM) of Micro Optical Elements 
in Glass 

V.K. Parashar, A. Sayah, J.B. Orhan and M.A.M. Gijs 
Swiss Federal Institute of Technology, Lausanne, Switzerland 

326- Formation of nanocomposites in the system of polypyridyl Ru (II) 
complexes – silica 

A.V. Zdravkov, L.F. Chepik, N.N. Khimich 
Grebenschikov Institute of Silicate Chemistry of RAS, St. Petersburg, Russia 

327- Dual Nanoporous-structured Sol-gel Proteinchips for Medical 
Diagnosis 

Soyoun Kim 
Chemistry Department, Dongguk University, Seoul, Korea 
Nanobiolaboratory, National Research Laboratory, Seoul 

328- Sol-gel derived thin films in a cycle of manufacturing metal-oxide 
gas sensors 

O.A. Shilova, I.V. Smirnova, V.A. Zhabrev, A.I. Maximov, V.A. Moshnikov, 
Yu.M. Tairov, Yu.Z. Bubnov, T.I. Vasilenko 
Institute for Silicate Chemistry of Russian Academy of Sciences, St. Petersburg, Russia 
Saint-Petersburg State Electrotechnical University, St. Petersburg, Russia 
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Centro de Desenvolvimento da Tecnologia Nuclear, Belo Horizonte, Brazil 
Universidade Vale do Rio Verde, Três Corações, Brazil 

412- Silica-PVP hybrids synthesized by sol-gel 
J. Navarrete, F.M. Morán-Pineda, M. Ruiz-Figueroa 
Instituto Mexicano del Petróleo, México, México 

413- Preparation and application of porous silica monoliths in HPLC 
Karin Cabrera, Alexander Kraus, Almut Rapp, Stephan Altmaier 
Merck KGaA, Darmstadt, Germany 

414- Monolithic Macroporous Silica with Single-Crystal-Like 
Mesopores Applied to HPLC Separation Medium 

K. Nakanishi, T. Fujikawa, K. Morisato, K. Kanamori, T. Hanada 
Kyoto Universityn Kitashirakawa, Kyoto, Japan 
GL Sciences Inc., Kyoto Laboratory, Kyoto, Japan 

415- Hydrogen/Oxygen Fuel Cell Based on Sol-Gel-derived Proton-
Conducting Glasses 

Masayuki Nogami Takeaki Saito and Katsunori Tanaka 
Nagoya Institute of Technology, Showa, Nagoya, Japan 

416- Nanostructured sol-gel surfaces 
E. Scolan, V. Monnier, R. Pugin 
CSEM SA, NEUCHATEL, Switzerland 

 79



417- In situ encapsulation of anticellulitic gels in translucent silica 
matrices 

Rosalía Méndez Villafaña, Laura Granados Rosales, Fernando Rojas 
González, Genoveva Hernández-Padrón 
Instituto Tecnológico de Querétaro, Querétaro, México 
Universidad Autónoma Metropolitana-Iztapalapa, México, México 
Universidad Nacional Autónoma de México, Querétaro, México 

418- Bilirubin adsorption on sol-gel derived titania 
T. Asano, K. Tsuru, S. Hayakawa, A. Osaka 
Okayama University, Tsushima, Okayama-shi, Japan 

419- Influence of the TiO2 sol-gel synthesis procedure for UV-A 
photocatalytic removal of ethylene for food technology 

Ibtissam Salem, Dariusz Swierczynski, Nicolas Keller, Valérie Keller 
Louis Pasteur University, Strasbourg, France 

420- One-pot synthesis of Cyclam-functionalized MCM-41 and MCM-48 
mesoporous silicas for heavy-metal remediation 

Fabrice Gaslain, Anne-Catherine Faust, Claire Marichal, Bénédicte Lebeau, 
Yoann Rousselin, Franck Denat, Alain Walcarius 
Université de Haute Alsace, Mulhouse, France 
Institut de Chimie Moléculaire de l'Université de Bourgogne, Dijon, France 
Nancy - Université, Villers-lès-Nancy, France 
 

Session Topic : Catalysis 

421- Palladium doped mesoporous silica catalysts 
A. Barau, R. Luque, V. Budarin, A. Prelle, V.S. Teodorescu, A. 
Caragheorgheopol, D.J. Macquarrie, M. Zaharescu 
Institute of Physical Chemistry Roumanian Academy, Bucharest, ROUMANIA 
University of York, York, UK 
National Institute of Material Physics, Bucharest-Măgurele, ROUMANIA 

422- Chemical environment of phosphorus in phosphosilicate gel-
derived materials 

N.J. Clayden, S. Esposito, P. Pernice, M. Turco, G. Bagnasco, E. Marenna, 
E. Fanelli, A. Aronne 
University of East Anglia, Norwich, UK 
University of Cassino, Cassino, Italy 
University of Naples Federico II, Naples, Italy 

423- Optical Property of ZnO Nanoparticles with Chemical Surface 
Modification by Simple Wet Chemical Synthesis Approach 

Reiko Izumi, Hiroyo Segawa, Toshiharu Hayashi, Tetsuji Yano, Shuichi 
Shibata 
MITSUBISHI MATERIALS CORPORATION, Ibaraki, Japan 
Tokyo Institute of Technology, Tokyo, Japan 
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424- Carbon aerogels as platinum support in PEMFC cathodic 
catalytic layer: Relations between structure and performances 

Julien Marie, Régis Chénitz, Sandrine Berthon-Fabry, Marian Chatenet, 
Patrick Achard 
Ecole des Mines de Paris, Sophia-Antipolis, France 
LEPMI-ENSEEG, Saint Martin d’Hères, France 

425- Synthesis of titanium dioxyde aerogels for hydrogen production 
A. Rigacci, Y. Suzuki, M. Jimenez, D. d'Elia, C. Beauger, J.F. Hochepied, P. 
Achard 
Ecole des Mines de Paris, Sophia Antipolis, France 
Kyoto University, Kyoto, Japan 
Ecole des Mines de Paris, Paris, France 

426- Synthesis and photocatalytic properties of TiO2 - anatase sol/gel 
films 

N. Arconada, Y. Castro, A. Durán, S. Suárez, R. Portela, J. M. Coronado, B. 
Sánchez 
Instituto de Cerámica y Vidrio (CSIC), Campus de Cantoblanco, Madrid, Spain 
CIEMAT, Madrid, Spain 

427- Metal Nanocomposed Carbon Aerogels as Catalysts in Specific 
Organic Reactions 

L. Martín, S. Martínez, A. Roig, A. Vallribera, E. Molins, S. Cacchi, G. Fabrizi, 
G. Forte, A. Goggiamani, F. Petrucci 
Institut de Ciència de Materials de Barcelona, Cerdanyola, Spain 
Universitat Autònoma de Barcelona, Cerdanyola, Spain 
Università degli Studi "La Sapienza", Rome, Italy 
Istituto Superior di Sanità, Rome, Italy 

428- Photocatalytic Degradation of Insecticides and Bacteria with 
Transparent Titania Films 

Urška Lavrenčič Štangar, Urh Černigoj, Ksenija Maver, Dunja Mahne, 
Martina Bergant 
University of Nova Gorica, Nova Gorica, Slovenia 

429- Structural and Mechanical Properties of Photocatalytically Active 
TiO2 and TiO2-SiO2 Thin Films Derived by Low-Temperature Sol-
Gel Processing 

K. Maver, U. Lavrenčič Štangar, R. Cerc Korošec 
University of Nova Gorica, Nova Gorica, Slovenia 
University of Ljubljana, Ljubljana, Slovenia 

430- Size and shape control of AlOOH boehmite nanoparticles toward 
enhanced gamma-alumina catalyst supports 

D. Chiche, C. Chanéac, R. Revel, M. Digne, J.-P. Jolivet 
Université Pierre et Marie Curie, Paris, France 
Institut Français du Pétrole, Lyon, France 
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431- Effect of Aminosilanes on the Optical and Photocatalytical 
Properties of Sol-Gel Derived ZnxTiyOz Films 

Galina Krylova, Lubomir Spanhel 
Université de Rennes 1, Rennes, France 

432- Processing and magnetic properties of nano-composites 
A. Pohl, C. Luna, C. Sangregorio, K. Jansson, P. Svedlindh, G. Westin, and 
Å. Ekstrand 
Uppsala University, Ångström laboratory, Uppsala, Sweden 
University of Florence, Florence, Italy 
Stockholm University, Stockholm, Sweden 
Ångström Laboratory, Uppsala University, Sweden 

433- Confinement of ionic liquid into a silica matrice : an easy way 
toward advanced materials 

L. Viau, S. Bellayer, J. Le Bideau, M.-A. Néouze, A. Vioux, S. Volland 
Université Montpellier 2, Montpellier, France 

434- Synthesis of highly dispersed Pd/SiO2 cogelled xerogel catalysts 
from various silylated ligands 

S. Lambert, K.Y. Tran, G. Arrachart, L. Sacco, C. Bied, A. Noels, J.-P. Pirard, 
J.J.E. Moreau, M. Wong Chi Man, B. Heinrichs 
Université de Liège, 4000 Liège, Belgium 
Ecole Nationale Supérieure de Chimie de Montpellier, Montpellier, France 

435- High specific surface area TiO2 rutile-based nanomaterials for 
photocatalytic applications 

Mathieu Grandcolas, Nicolas Keller, Valérie Keller, A. Louvet 
Laboratoire Des Matériaux, Surfaces et Procédés Pour La Catalyse, Strasbourg, FRANCE 
Centre d'études du Bouchet, Vert-Le-Petit, France 

436- Study of Nanostructured Fluorine Doped TiO2 Photocatalysts 
N. Todorova, T. Giannakopoulou, T. Vaimakis, C. Trapalis 
NCSR Demokritos, Attica, Greece 
University of Ioannina, Ioannina, Greece 

437- On Form Dictating Function: Structural Aspects in Silica-Based 
Functional Materials 

María Concepción Gutiérrez, Francisco del Monte, María Luisa Ferrer, 
Rosaria Ciriminna, Giovanni Palmisano, Mario Pagliaro 
Instituto de Ciencia de Materiales de Madrid, CSIC, Campus de Cantoblanco, Madrid 
Istituto per lo Studio dei Materiali Nanostrutturati, Palermo, Italy 
Università degli Studi di Palermo, Palermo, Italy 
Institute for Scientific Methodology, Palermo, Italy 

438- Effect of chromium addition by sol-gel synthese on TiO2 phase 
transition 

L. Pirault, A. Bellifa, C. Kappenstein, A. Choukchou-Braham 
Université de Poitiers, Poitiers,France 
Université A. Belkaid, Tlemcen and C.U. Mascara, Algeria 
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439- Design of novel nanoporous hybrid materials for biocatalysis 
applications 

Lorna Sykes, Chrystelle Egger 
Lennard-Jones Laboratories, Keele University, Keele, United Kingdom 

440- Photocatalytic degradation of orange II azo dye by low titania 
doped sol-gel glasses 

R. Galindo, C. Gargori, J.A. Badenes, M. Llusar, M.A. Tena , G. Monrós 
Universitat Jaume I, Castellón, Spain 

441- Enhancement of the photocatalytic properties of titania 
nanoparticles by doping with rare earth ions 

Zeinhom M. El-Bahy, Adel A. Ismail, Reda M. Mohamed 
Al-Azhar University, Cairo, Egypt 
Central Metallurgical R and D Institute, Cairo, Egypt 

442- Cogelation: an effective way to produce metal doped titania 
photocatalysts 

Benoît Braconnier, Stéphanie Lambert, Catherine Henrist, Jean-Paul Pirard, 
Rudi Cloots, Benoît Heinrichs 
University of Liège, Liège, Belgium 

443- Fe/TiO2 Mixed Oxides Sol-Gel Catalysts 

M. Morán-Pineda, S. Castillo, M. Ruiz-Figueroa, N. Nava, J. Navarrete 
Instituto Mexicano del Petróleo, México, México. 

444- Generation of Hybrid Organic-Inorganic macrocellular Foams: 
Integrative Chemistry toward Reaching Enhanced Heterogeneous 
Catalysis Yield and Scarvenging 

Simona Ungureanu, Hervé Deleuze, M. Popa, Clément Sanchez, Rénal 
Backov 
Centre de Recherche Paul Pascal, Pessac, France 
Université Bordeaux I, Talence, France 
Facultea Chimie Industriala, Iasi, Romania 
Université Pierre et Marie Curie, Paris, France 

445- Ethylene glycol oxidation reaction assisted with electro-fenton 
process 

F. Naamoune, D.Chalal 
Université Ferhat ABBAS de Sétif, Algeria 

446- Preparation, characterization and catalitic ativity of Co/Ni-W 
bimetallic hybrid metal-organic materials supported on MCM-41 
ordered mesoporous silicas 

G. Liendo-Polanco, R. Atencio, I. Beurroies 
Instituto Venezolano de Investigaciones Científicas, Caracas, Venezuela 
Universidad de Oriente, Cumaná, Venezuela 
Université de Provence, Marseille, France 
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447- Niobium-silicon mixed-oxides catalysts by sol-gel 
A.Aronne, E.Marenna, P. Pernice, G.Ramis, M.Bevilacqua, M.Trifuoggi, M.Di 
Serio, E.Santacesaria, A. Vergara, R.Vitiello 
Università di Napoli Federico II, Napoli, Italia 
Università di Genova, Genova, Italia 

448- Structural study of sol-gel MO-Nd2O3 oxide system with catalytic 
properties 

D. Crişan, N. Drăgan, M. Răileanu, M. Crişan, A. Brăileanu, G. Voicu, A. 
Galtayries, J. C. Vedrine, R. E. Kardjieva, D. Filkova 
Roumanian Academy, Bucharest, Roumania 
Politehnica” University of Bucharest, Bucharest, Roumania 
Ecole Nationale Supérieure de Chimie de Paris, Paris, France 
Université P. et M. Curie, Paris, France 
Bulgarian Academy of Sciences, Sofia, Bulgaria 

449- Mesoporous Hybrid Silicas with Molecular Chromium Olefin 
Polymerisation Catalysts 

K. Schuhen, M. Wong Chi Man, C. Bied, J.J.E. Moreau, M. Enders 
Karls-Universität Heidelberg, Heidelberg, Germany 
Ecole Nationale Supérieure de Chimie de Montpellier, Montpellier, France 

450- Efficient sol-gel encapsulation of bienzymatic system in new 
nanoporous capsules of silica for oxidation reactions with 
oxygen 

L. Truong-Phuoc, F. Chamouleau, A. Galarneau, G. Renard 
Institut Charles Gerhardt, Montpellier, France 

451- Development of four ways catalytic contactors by controlled 
deposition of Sol-Gel derived layers in ceramic honeycombs 

D. Tournigant, J P. Joulin, A. Julbe 
Céramiques Techniques Industrielles (CTI SA), Salindres, France 
Institut Européen des Membranes, Montpellier, France 
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Keynotes Lecturers - Conférenciers Principaux 

K1 - Sol-gel synthesis and fabrication of organized matter 

Stephen Mann 

School of Chemistry, University of Bristol, Bristol BS8 1TS, UK 

Organized-matter chemistry is concerned with the synthesis, characterization 
and application of complex hybrid materials that exhibit order on length 
scales from the molecular to macroscopic. Recently, new strategies have 
been developed based on sol-gel chemistry for the synthesis of organized 
bio-inorganic nanostructures [1]. A key aspect of this approach is the 
integration of biological self-organization and inorganic assembly such that 
hybrid nanomaterials are constructed by direct or synergistic templating. This 
principle will be illustrated in this talk using several examples of our recent 
work on (a) pollen grain templating of porous silica and titania [2], (b) silica/J-
aggregate nanotapes [3], (c) mesostructured silica/lipid helicoids [4], (d) 
bacteriorhodopsin/silica laminated nanocomposites [5], and (e) organoclay-
based intercalation or wrapping of biomolecules [6,7]. 

References 
1. For early work see, Mann S et al. Sol-gel Synthesis of Organized Matter. Chem. Mater. 9, 
2300-2310 (1997). 
2. (a) Hall S R, Bolger H, Mann S. Morphosynthesis of Complex Inorganic Forms using 
Pollen Grain Templates. Chem. Commun 2784 -2785 (2003); (b) Hall S R, et al. Fabrication 
of Porous Titania (Brookite) Microparticles with Complex Morphology by Sol-gel Replication 
of Pollen Grains.Chem. Mater. 18, 598-600 (2006). 
3. Meadows P J, Dujardin E, Hall S R and Mann S. Template-directed synthesis of silica-
coated J-aggregate nanotapes  Chem. Commun 3688-3690 (2005). 
4. Seddon A M, Patel H M, Burkett S L and Mann S. Chiral Templating of Silica-lipid 
Lamellar Mesophase with Helical Tubular Architecture. Angew. Chemie Int. Ed. 41, 2988-
2991 (2002). 
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K2 - Vanadium oxide gels. Versatile precursors for nanostructured 
materials 

Jacques Livage 

Collège de France, Chimie de la matière Condensée - UPMC, 4, place Jussieu - 75252 Paris 
cedex 05 

Vanadium pentoxide V2O5 is a very simple compound that exhibits a single 
crystalline phase. It is currently prepared via the thermal decomposition of 
NH4VO3 vanadates. A completely different hydrated vanadium oxide 
V2O5,nH2O is obtained from aqueous solutions of the same precursor. This 
hydrated oxide is actually a gel made of entangled vanadium oxide ribbon-
like particles. It behaves like nematic liquid crystals and appears to give a 
wide variety of hybrid organic-inorganic materials in which organic molecules 
or polymers are intercalated between the oxide ribbons. Even biomolecules 
can be associated with these vanadium oxide gels. These hybrid materials 
exhibit improved electrical and optical properties that have been exploited to 
make semiconducting films, cathodes for lithium batteries or electrochromic 
devices. 

Moreover a large variety of nanostructured materials have been synthesized 
from these vanadium oxide gels during the past few years. They exhibit 
unusual morphologies such as nanowires, nanobelts, nanorods, nanotubes, 
foams and even flower-like shapes. This presentation will show how the 
aqueous solution chemistry of vanadium oxide gels can be controlled to lead 
to such taylor-made materials. It will provide an overview of most recent 
results obtained since the beginning of the XXI century. 

References. 
H. Serier et al. Adv. Funct. Mater. 16 (2006) 1745 
F. Carn et al. Chem. Mater. 17 (2005) 644 
G.T. chandrappa et al. J.Sol-Gel Sci. Techn. 26 (2003) 593 
O. Pelletier et al. Langmuir, 16 (2000) 5295 
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K3 - Controlled Synthesis of Nanostructured Silica-Based Materials 
from Designed Alkoxysilanes 

Kazuyuki Kuroda 

Department of Applied Chemistry, Faculty of Science and Engineering, Waseda University, 
Ohkubo 3-4-1, Shinjuku-ku, Tokyo 169-8555, Japan 
Kagami Memorial Laboratory for Materials Science and Technology, Waseda Univeristy, 
Nishiwaseda 2-8-26, Shinjuku-ku, Tokyo 169-0051, Japan 
Core Research for Evolutional Science and Technology (CREST), Japan Science and 
Technolology Agency, Honcho 4-1-8, Kawaguch-Shi, Saitama 332-0012, Japan 

Alkoxysilanes play a vital role in the fields of not only sol-gel science but also 
mesostructured materials chemistry, silicate chemistry, etc. In this paper, the 
crucial role of alkoxysilanes for nanomaterials design will be presented. 

Interlayer surface modification of layered silicates with alkoxysilanes and 
conversion from two-dimensional to three-dimensional structures are recently 
developed. We have focused on the formation of new siloxane networks onto 
layered silicates by silylation with various organochlorosilanes. Layered 
silicates octosilicate consist of crystalline silicate sheets and have two-
dimensional nanospace and Si–OH groups on the interlayer surfaces. They 
afford the ideal sites for grafting with organosilanes. A novel methodology for 
constructing molecularly ordered silica nanostructures with two-dimensional 
(2-D) and three-dimensional (3-D) networks has been developed by using a 
stepwise process involving silylation of layered silicates with 
alkoxytrichlosilanes and the subsequent reaction within the interlayer region. 

KSW-2-type mesoporous silica, possessing a molecularly ordered framework 
arising from a starting layered polysilicate kanemite, was obtained through 
direct silylation of a mesostructured precursor with octoxytrichlorosilane. 
Octoxy groups grafted on KSW-2 can be eliminated by subsequent 
hydrolysis under mild conditions, and pure mesoporous silica was obtained 
with the retention of the kanemite-based framework. The synthetic strategy is 
quite useful for the design of the silicate framework of mesostructured and 
mesoporous materials with and without surface functional organic groups. 

Recent progress in the synthesis of nanostructured siloxane–organic hybrids 
based on self-assembly of amphiphilic silicon-based precursors will also be 
presented.  A variety of ordered hybrid materials have been obtained by 
molecular design of precursors. Alkoxysilanes with covalently attached 
hydrophobic organic tails are hydrolyzed to form amphiphilic molecules 
containing silanol groups, leading to the formation of mesostructures.  The 
design of molecules having alkyl chains and large oligosiloxane heads led to 
the formation of mesophases consisting of cylindrical assemblies, providing a 
direct pathway to ordered porous silica. Synthesis, structural features, and 
formation processes of these hybrid mesostructures will be discussed. 
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K4 - Sol-Gel Technology as Representative Processing Method for 
Nanomaterials 

Sumio Sakka 

SAKKA LABORATORY, Kuzuha-Asahi 2-7-30, Hirakata, Osaka-Fu, Japan, (zip code) 573-
1111 

The sol-gel technology for processing materials has been attracting much 
attention, due to its ability of producing the materials with various fine 
microstructures at low temperatures.  For these characteristics, the sol-gel 
technology makes it possible to prepare a wide range of nanomaterials, that 
is, photonic, electronic, chemical, mechanical, thermal and biological 
nanomaterials which can be applied to the advanced technology. 

 

In this lecture, the techniques for controlling the microstructure of sols and 
gel products for inorganic materials will be described mainly based on our 
experiences.  Some of the topics will be listed below. 

 

(1) Formation of different microstructures in a lithium borate coating films 
depending on the acid catalyst content of the starting solution. 

(2) The size of the silica gel particles as a function of the acid catalyst content 
of the starting solution. 

(3) The size of noble metal particles in silica coating film depending on the 
methyl trimethoxy silane content. 

(4) Controlling the shape of sol particles for preparing spinnable sols. 

(5) Formation of cagelike silicate structures in solutions. 

(6) Prevention of precipitation in the sol by addition of organic substances. 
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K5 - Perfect and Nearly Perfect Silsesquioxane for Polyfunctional 
Nanoparticles and Nanocomposites 

Richard M. Laine, M. Roll, M. Asuncion, S. Sulaimann, C. Brick 

Depts. of Materials Science and Engineering, Chemistry, and Macromolecular Science and 
Eng. University of Michigan, Ann Arbor, MI. 48109-2136, U.S.A. 

Octafunctional cubic silsesquioxanes [RSiO1.5]8 are unique molecules 
wherein the body diagonal of the single crystal silica core is 0.5 nm and each 
functional group attached to the vertices of these cores occupies a different 
octant in Cartesian space. These materials are easily accessible in high 
yields from simple starting materials including rice hull ash. Furthermore, an 
extensive variety of functional groups can be introduced. Consequently, 
these materials offer unique opportunities to engineer new nanobuilding 
blocks and polyfunctional materials. The nanobuilding blocks provide the 
tools for creating novel nanocomposites nanometer by nanometer in 1-, 2- or 
3- dimensions. The polyfunctional materials have unique properties in their 
own right. 

 We describe here methods of making and processing highly imperfect, 
slightly imperfect and perfect nanostructures from Q8 [RSiMe2SiO4]8, 
[RPhSiO1.5]8 (ROPS) and [RPhSiO1.5]12, (RDPS) systems and some of their 
properties including unusual photoluminescence behavior. 
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Cubic silsesquioxanes. a. Q8 (Q= SiO4) R= H, vinyl, epoxy, amine, halide, 
isocyanate, acrylate, etc. b. ROPS, R = Br, NH2, alkyl, alkene, acetylene, 
acyl, etc. R = same/mixed. c. typical sizes/volumes. d. DPS 

For example, both the OPS and DPS can be halogenated to give BrxOPS 
and Brx,yDPS and IxOPS and Ix,yDPS (x = 8, y = 12). The iodo compounds 
are >90% para substituted. Using both Heck and Suzuki coupling reactions 
we have learned make materials that offer unique photoluminescence 
behavior that suggests some semiconducting behavior. 

References 
1 R.M. Laine, J. Mater. Chem., 15, 3725–44 (2005). 
2. C.M. Brick Y. Ouchi, Y. Chujo, R.M. Laine, Macromol. 38, 4661-5 (2005). 
3. C. Brick R. Tamaki, S-G. Kim, M. Asuncion, M. Roll, T. Nemoto, R.M. Laine Macromol. 38, 
4655 2005 
4. C. Brick, E.R. Chan, S.C. Glotzer, J.C. Marchal, D.C. Martin, R.M. Laine, Adv. Mater. 19 
82-9 (2007). 
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K6 - Lamellar hybrid organic-inorganic materials obtained by self 
assembling: a general approach to functional materials 

Robert J. P. Corriu 

Institut Charles Gerhardt Montpellier (CNRS, UM2, ENSCM), UMR 5253 Chimie moléculaire 
et organisation du solide, Université Montpellier II Place Eugène Bataillon, 34095 Montpellier 
cedex 5 France 

This lecture is devoted to the synthesis of a new class of hybrid organic-
inorganic materials which exhibits lamellar structure including functionalities. 
They are performed by hydrolytic polycondensation of bridged organosilica 
precursors in water in contrast with the usual sol-gel procedure involving an 
organic solvent (ROH, THF). The self organization is induced by lipophilic 
van der Waals type interactions between the aliphatic chains. 

The introduction of chemical functions in the core of the aliphatic chains gave 
rise to functional materials which can be subsequently transformed. Thus the 
introduction of -S-S- bonds permitted an easy functionalisation into -SH and -
SO3H groups. The extension of this procedure was successful by using the 
reversible formation of carbamates from amino groups and CO2. Lamellar 
materials have been obtained with regular distribution of amino groups. 

The extension of this methodology permitted polyfunctional materials to be 
obtained by reaction with different kinds of functional groups. Materials 
containing carboxylic or phosphonic acid groups have been obtained directly 
by a one pot procedure thanks to the hydrolysis of cyano and phosphonate 
groups respectively during the sol-gel process. All these lamellar materials 
exhibit a very high capacity for chelating transition metals and lanthanides 
ions. Interestingly, the coordination of metallic or lanthanide ions such as 
Cu2+, Co2+, Ni2+, Eu3+, Gd3+, Er3+… performed directly in the solid is very 
different from the coordination observed in solution. These results will be 
commented. 
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Invited Speakers - Conférenciers Invités 

I1 - The Organic Polymer / Metal Oxide Interface – Routes to direct 
the Morphology of Sol-Gel Materials 

G. Kickelbick 

Institute of Materials Chemistry, Vienna University of Technology, Getreidemarkt 9-165, 
1060 Vienna, Austria 

Polymers are widely used in the preparation of hybrid materials, particularly 
as matrix for inorganic materials resulting in (nano)composites. Furthermore, 
many polymers consist of unique morphologies and compositions, such as 
various types of block copolymers that show a great potential for self-
organizing systems which can be used for structure-direction in sol-gel based 
systems. 

In this report an overview over various possibilities using polymers in 
combination with sol-gel based materials is given. It is shown how core-shell 
type nanoparticles consisting of a metal oxide core and a polymer shell are 
prepared from metal alkoxides precursors. Applying controlled polymerization 
techniques polymer surface-functionalizations with a specific morphology and 
a controlled size are possible. A further approach is the use of polymers with 
pending metal alkoxide functionalities that allow the formation of crosslinked 
networks. We used this method in conjunction with block copolymers to form 
self-organizing networks containing nanoscale oxidic structures. Crosslinked 
polymer matrices consisting of a hydrophobic backbone and hydrophilic 
cavities were used as so-called solid microemulsions for the preparation of 
metal oxide nanocomposites by the sol-gel approach. 
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I2 - New synthetic routes to nano-composites with cerammic 
particles, using lanthanide Compounds 

M. Veith 

Leibniz-Institute for New Materials gGmbH, Im Stadtwald Geb. D2 2, 66123 Saarbruecken, 
Germany 

Solid state lasers using single crystals of yttrium-aluminum garnet doped with 
neodymium ions (Nd-YAG), are widely used in several fields of application 
and are of major interest. There has been much concern about the 
quenching effect in such crystals and different techniques have been 
proposed, to raise the laser intensity, but not many are applicable [1-3]. 

Therefore, techniques to circumvent the quenching effects, are very much 
needed. We have developed a bottom up method generate nano-Nd AlO3 
particles, embedded in a aluminum oxide matrix, using a single source 
precursor approach and sol-gel techniques [4, 5]. We here present our 
general attempts to produce nano-particular-oxide systems, by the use of sol-
gel methods. 
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I3 - Design of oxide nanoparticles by aqueous chemistry 

Jean-Pierre Jolivet 

Université Pierre et Marie Curie-Paris6, Laboratoire de Chimie de la Matière Condensée, 
UMR CNRS 7574, 4 place Jussieu 75252 Paris Cedex 05, France 

The elaboration of nanoparticles designed for technological applications in 
various fields such as catalysis, optics, magnetism, electronics… needs to 
strictly control some of their characteristics especially chemical composition, 
crystalline structure, size and shape. These characteristics give to the 
material its physical properties (color, magnetism…) and also its surface to 
volume ratio which is of high importance if the solid is used as a chemically 
active or reactive support as catalyst for instance. The nanoparticles may 
have also to be surface functionalized by various species, and/or dispersed 
in aqueous or non aqueous media. The talk will show that the aqueous 
chemistry of metal cations is a very versatile and efficient way for the design 
of oxide nanomaterials, allowing the control of size, shape and crystalline 
structure for polymorphic materials. Aqueous surface chemistry, including 
adsorption of various species, may be used to modify the morphology of 
nanoparticles. In some cases, redox processes can be involved to control the 
morphology of nanoparticles. The presentation will concern the synthesis of 
technologically important nanomaterials such as titania, alumina, manganese 
and iron oxides. 
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I4 - Synthesis and application of freestanding, mesoporous titania-
silica aerogels 

K.L. Yeung1, S.L. Cao2, N. Yao1 

[1] Department of Chemical Engineering 
the Hong Kong University of Science and Technology 
Clear Water Bay, Kowloon, Hong Kong, SAR-PR China 
[2] Department of Chemical Engineering and Environmental Engineering Program 
the Hong Kong University of Science and Technology 
Clear Water Bay, Kowloon, Hong Kong, SAR-PR China 

Freestanding blocks of mesoporous, titania-silica aerogel prepared by 
supercritical drying contained nanometer-sized crystalline domains of 
anatase TiO2 (i.e., Ti-O-Ti sites) within an amorphous Si-O-Ti and Si-O-Si 
network. The titanium content (1-50 wt. %) affects not only the sol-gel 
process but also catalytic (i.e., TiO2 crystal size), optical (i.e., UV 
penetration), transport (i.e., gas diffusion and permeation), textural (i.e., 
surface area and porosity) and mechanical (i.e., compression strength) 
properties of the prepared aerogel blocks. Hierarchal pore structure 
consisting of periodic mesoporosity could be imposed using macromolecular 
templating method resulting in increased pore interconnectivity and better 
transport properties (see figure below). 

 

 

 

 

 

 

The prepared aerogels were tested for dehydration of isopropanol (IPA) and 
photocatalytic oxidation (PCO) of IPA and trichloroethylene (TCE). The IPA 
dehydration served as probe reaction for measuring the active, anatase TiO2 
surface area. The PCO reactions were carried out in a new photoreactor 
where the reactant gases flow through the aerogel block. The formation of 
dichloroacetaldehyde on the amorphous Si-O-Si sites during TCE 
photocatalytic reaction led to a rapid catalyst deactivation. However, a stable 
catalyst was obtained after these sites were passivated by ozone 
pretreatment with ultraviolet (UV) irradiation. The Potential application of the 
freestanding titania-silica aerogel for air purification was investigated for 
aerosol and bioaerosol filtrations, biocide performance and volatile organic 
compounds (VOCs) remediation under realistic conditions. The results 
suggest that the aerogel is a promising technology for indoor air quality 
applications. 
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I5 - Inorganic-inorganic nanocomposites from organoclays and 
alkoxides 

Eduardo Ruiz-Hitzky 

Instituto de Ciencia de Materiales de Madrid, CSIC, Cantoblanco E-28049 Madrid, Spain 

Following a colloidal route involving the use of different alkoxides we have 
recently reported a procedure to prepare under soft conditions a new kind of 
inorganic-inorganic nanocomposites (1,2). We can distinguish a first group of 
these nanocomposites, which is based on layered silicates belonging to the 
clay minerals family, such as montmorillonite and vermiculite. The second 
group is related to nanocomposites derived from microfibrous silicates, such 
as sepiolite. The most salient feature of these processes is the spontaneous 
gelation that takes place in the colloidal systems. It is also noteworthy that 
the resulting materials derived from layered silicates exhibit an irreversible 
delamination of such solids. In this way silica-clay nanocomposites consisting 
of elemental silicate layers dispersed into a silica matrix, can be prepared by 
reaction of alkoxysilanes such as tetramethoxysilane (TMOS) and 
tetraethoxysilane (TEOS) with alkylammonium-exchanged montmorillonite 
and vermiculite, leading to a spontaneous gelation of the system. The time 
required for the formation of the gel depends on the nature of both, the 
starting organoclay and the involved alkoxysilane. Further calcination of the 
resulting compounds produces the complete elimination of the alkyl-
ammonium chains by combustion giving silica-clay nanocomposites that 
could be easily functionalized by grafting reaction with organosilanes. This 
procedure can be regarded as a general method that can be applied to other 
metal alkoxides and different solids, allowing to prepare a large variety of 
heterostructures provided of surface properties of interest for applications as 
adsorbents and catalysts. In this way, the formation of TiO2 or Al2O3 
nanoparticles intercalated in layered silicates such as montmorillonite and 
vermiculite can be achieved using titanium or aluminium alkoxides, 
respectively, as starting reagents. Moreover, cetyltrimethylammonium-
sepiolite gels can be also used in the preparation of SiO2-sepiolite, TiO2-
sepiolite and TiO2/SiO2-sepiolite nanocomposites, which are also prepared 
by controlled hydrolysis and condensation of TMOS and titanium (IV) 
isopropoxide, used as titania and silica precursors, respectively. These 
materials were tested in photocatalytic experiments using phenol as model of 
pollutant molecule, showing that TiO2-sepiolite nanocomposites can act as 
efficient photocatalysts even more active than the starting silicate and the 
anatase nanoparticles acting separately, indicating the interest of these 
materials for environmental applications. It is expected that following this 
approach, many other inorganic-inorganic nanocomposite materials provided 
of designed properties may be prepared using other metal alkoxides and 2D 
solids, such as phosphates, layered silicic acids and alkaline silicates, etc. 
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I6 - Mesostructured Silica Supports for Functional Materials and 
Molecular Machines 

Jeffrey I. Zink, Thoi Nguyen, Sarah Angelos, Erik Johansson and J. Fraser 
Stoddart 

Department of Chemistry and Biochemistry and the California Nanosystems Institute, 
University of California Los Angeles,  Los Angeles, California 90095 USA 

Functional mesostructured films and particles are synthesized by 
incorporating appropriate molecules designed to carry out the desired 
function. The molecules are placed in and on the silicate films using recently 
developed strategies and are characterized by spectroscopic methods [1]. 
Thin films (~100 nm) films with a two-dimensional hexagonal structure (lattice 
spacing 4 nm) containing pairs of energy or electron transfer donors and 
acceptors are prepared. Quantitative studies of energy and electron transfer 
are reported [1]. The main focus of this talk is on operational supermolecular 
nanovalves for trapping and releasing molecules. In everyday life, a 
macroscopic valve is a device with a m
the flow of gases or liquids by 
blocking and opening passageways. 
Construction of such a device on the 
nanoscale level requires (i) suitably 
proportioned movable control 
elements, (ii) a method for operating 
them on demand, and (iii) 
appropriately-sized passageways. 
These three conditions can be 
fulfilled by synthesizing stable sol-gel 
derived porous frameworks and 
attaching organic, mechanically 
interlocked, linear motor-molecules, 
that can be operated under chemical, 
electrical or optical stimuli [2-5]. 
Reversibly-operating nanovalves that can be turned on and off by redox, light,
pH and enzymes are described. They trap and release molecules from 
nanoscopic pores in sol-gel silica films and particles. Nanoparticles of 
mesostructured silica with valve-controlled pores have the potential of 
serving as controllable drug delivery vehicles. Preliminary results of uptake 
by living cells will be briefly described. 

ovable control element that regulates 
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I7 - Sol-Gel Nanohybrid Materials Prepared via Supramolecular 
Organization 

Kiyofumi Katagiri 

Department of Applied Chemistry, Graduate School of Engineering, Nagoya University, 
Furo-cho, Chikusa-ku, Nagoya 464-8603 -  Japan 

Researches on organic-inorganic composite and hybrid materials have been 
continuously attracted much attention from the community of sol-gel science. 
At the incunabulum stage, these materials were obtained by mixing the 
inorganic sols with organic polymer, using organically modified alkoxides, or 
doping functional molecules into the inorganic gels. However, it is not easy to 
control the nanostructure of hybrid materials by these techniques. In the past 
decade, a number of nanostructured materials have been developed with 
growth of supramolecular science. At the current stage of researches in sol-
gel hybrids, the technique of supramolecular organization is important key to 
control their structure and functions. Here, the several approaches of sol-gel 
nanohybrid materials prepared by molecular organization are introduced. 
1) “Cerasome” as a lipid bilayer vesicle with siloxane surface 
Lipid bilayer vesicles, known as liposomes, have been studied not only for 
cell membrane models also for drug carriers, and substrates of molecular 
devices. However, the morphology of liposome is not stable since it forms by 
weak molecular interaction. In 1999, “cerasome” was developed by sol-gel 
reaction and self-assembly of organoalkoxysilanes which have analogous 
structure with bilayer forming lipids [1]. The cerasomes have high 
morphological stability compared to conventional liposomes due to their 
inorganic frameworks on the surface. Furthermore, the hierarchically 
multicellar assembly of cerasomes on the substrate was achieved by layer-
by-layer assembly of oppositely charged cerasomes [2]. 
2) External stimuli responsive hybrid hollow capsules prepared via layer-
by-layer assembly 
One of the most suitable methods to fabricate microcapsules is the layer-by-
layer (LbL) assembly technique [3]. The process consists of the successive 
deposition of oppositely charged polyelectrolytes on colloidal particles, 
followed by removal of the core. Now a number of efforts are devoted for the 
development of “smart capsules” with stimuli-responsive behavior. We have 
developed UV-responsive hybrid microcapsules, comprising polyelectrolyte 
multilayers coated with lipid bilayers and SiO2-TiO2 via the LbL colloid-
templating technique and sol-gel method. The encapsulated molecules can 
be released on demand by UV irradiation due to the shell cleavage by TiO2 
photocatalytic decomposition.  
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I8 - Materials Doping through Sol-Gel Chemistry : a little
something c
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Jean-Marie Nedel

Laboratoire des Matériaux Inorganiques UMR CNRS 6002, Université Blaise Pascal, 
Clermont-Ferrand 2 et ENSCCF, 24 Avenue des La

Doping is a very important issue in materials science. In many cases the 
functionality of the material is directly related to doping elements. In some 
other cases, doping can allow a structural control over the material. Yttrium 
stabilized zirconia and soda lime glasses are two well known examples 
related to crystalline and amorphous materials respectively. Sometimes 
doping can even induce unexpected effect on the material structure, 
morphology or functionality. During the last 25 years, sol gel processing of 
materials has been considerably developed as attested by the audience and 
themes of this conference. Among the numerous advantages brought by the 
use of sol-gel chemistry for the preparation of materials, the greater 
homogeneity obtained by comparison with classical solid state routes
sometimes underestimated. As far as doping is concerned, this a
sol gel process to provide materials with a good chemical homogeneity is a 
very crucial point. 

In this lecture we will try to give some illustrations of materials doping through 
sol-gel chemistry. 

In particular we will address the previously mentioned situations: 
1. the functionality is directly associated with doping 
2. doping provides a structural control over the material 
3. doping provokes unexpected structural modification 
4. doping brings new unexpected functionality to the material 

Point 1 will be exemplified with rare earth doped luminescent materials1,2 
while illustration of 2 will be based upon a study of polymorphism of rare 
earth doped silicates3 and borates4. The study of the influence of transition 
metal ions doping on the densification of silica xerogels by Raman 
spectroscopy5,6 will illustrate point 3. Finally, recent results obtained on sol-
gel derived bioceramics7 will conclude the lecture. 
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I9 - Sol-Gel Synthesis of Multifunctional Mesoporous Metal Oxide 
Nanoparticles for Intracellular Delivery and C
Applications 
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Victor S.-Y. Lin 

Department of Chemistry, U.S. DOE Ames Laborartory, Iowa State University, Ames, IA 

We have developed a sol-gel synthetic strategy for preparing a series of 
multifunctionalized mesoporous metal oxide nanoparticle materials. This 
method allows us to tune the relative ratio of different functional groups and 
the resulting particle morphology of these nanomaterials [1]. By utilizing this 
method, we have developed a new cooperative catalytic system for 
bioenergy related applications, such as biodiesel production.  

Also, we have synthesized a mesoporous nanoparticle-based intracellular 
controlled release systems that can transfect animal and plant cells and 
tissues [2-4]. For example, we have prepared a MCM-41 type mesoporous 
silica nanoparticle (MSN) material with a large average pore diameter (5.4 
nm) [5]. We examined the in vitro uptake and release profiles of cytochrome 
c by the MSN. The enzymatic activity of the released protein was 
quantitatively analy
physiological buffer solutions.  We found that the enzymes released from the 
MSNs are still functional and highly active.  In contrast to the fact that 
cytochrome c is a cell-membrane imperme
the cytochrome c encapsulated MSNs could be internalized by 
cervical cancer cells (HeLa) and the protein coul
cytoplasm [5]. Furthermore, we successfully delivered both gene and its 
chemical inducer into plants and triggered gene express
released conditions [4]. Molecules encapsulated inside 
by uncapping the gold nanoparticles that keep them from leac

We envision that these MSNs with large pores could serve as a 
transmembrane delivery vehicle for controlled release of membrane 
impermeable species in live cells, which may lead to many important 
biotechnological applications including therapeutics and metabolic 
manipulation of cells. 
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I10 - Nano-tuning of porous ceramic membranes for molecular 
separation 

 

Toshinori Tsuru 

Department of Chemical Engineering, Hiroshima University, 1-4-1 Kagami-yama, Higashi-

In sol-gel processing, porous ceramic membranes can be prepared by sol-

with controlled 
pore sizes in the range of from sub-nano to nanometers will be overviewed in 

 with 
H2/N2 separation factors of larger than 500 after hydrothermal condition 

hich have excellent chemical stability. Nanoporous 
titania membranes, which have molecular weigh cut-offs in the range of 400-

ure water permeability of 0.2-50x10-11 m3m-2s-1Pa-1, have been 

ared using methylated-SiO  colloidal sols for tuning the 

Hiroshima, 739-8527, Japan 

coating on porous substrates, and drying for gelling, followed by firing 
process. The pore sizes, which is crucial for separation of molecular mixtures, 
can be controlled by types of sols and firing conditions; that is, pore sizes are 
considered to be formed as spaces among packed colloidal particles for the 
case of the colloidal sol route and network sizes for the case of the polymeric 
sol route. In this paper, sol-gel derived ceramic membranes 

terms of membrane preparation and application to separation in gas and 
liquid phase. 

Ceramic materials prepared by the sol-gel process can be categorized into 
amorphous materials such as silica, and crystalline materials such as 
alumina, titania, etc. Amorphous silica network, which is prepared by 
polymeric route, gives ultra-microporous pores which allow small molecules 
such as helium and hydrogen to permeate through. On the other hand, 
crystalline materials, which are mostly prepared by the colloidal sol route, 
give nano-sized pores in the range of 1 to several nms. 

For gas separation membranes, microporous silica have been used for 
hydrogen, carbon-dioxide, and organic gas separation. The hydrothermal 
stability of amorphous silica has been drastically improved by incorporating 
metals such as Ni and Co into silica matrix, resulting in successful membrane 
preparation of approximate H2 permeances of 5x10-6 m3m-2s-1kPa-1

(500°C, steam pressure of 300 kPa). 

For liquid phase separation, γ-alumina, titania and zirconia have been utilized 
for preparation of porous membranes. Among them, titania is one of the most 
promising materials w

2,000 with p
successfully prepared. Moreover, organic-inorganic hybrid nanoporous 
membranes are prep 2
surface chemistry of nanoporous membranes, and have been successfully 
applied for permeation for nonaqueous solvents. 
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I11 - Organic-inorganic hybrids- From nanoparticulate materials
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Sidney J.L. Ribei

Institute of Chemistry- State University of São Paulo - UNESP, CP 355, Zip 14801-970, 
Araraquara, SP- Brazil 

In the first part of our talk we will show how functionalities in organic-
inorganic hybrids (OIH) have been explored in different directions. OIH main 
hosts composed by photopolimerizable Class II hybrids and/or polymers 
have been considered together with inorganic oxoclusters (Sn, Zr, Hf, Ta, Nb, 
Te, W, Mo) aiming optical properties and improved polymer characteristics. 
Lanthanide (Eu3+, Er3+) containing materials have been studied by 
luminescence spectroscopy. Visible and infrared emitting materials are the 
main applications foreseen. Photochromic materials based on W/Mo 
structures have also been considered under UV and visible illumination.  

In a second part of our talk bacterial ce
considered. Cellulose produced by Gluconaacetobacter xylinus displays 
several unique properties when compared to plants cellulose. It is produced 
as highly hydrated membranes free of lignin and hemicelluloses and 
displaying higher molecular weight and higher crystallinity, in an ultrafine 
reticulated structure. A multititude of applications is proposed in paper, textile 
and food industry and also in cosmetics and medicine as a consequence of 
the special chemical/mechanical properties. In fact one o
areas of BC application is the utilization as a temporary skin substitute in the
therapy of difficult wounds, burns and ulcers. The hydrophilic character and 
coordination properties of the BC host enable also the preparation, together 
with the sol-gel methodology, of many different composite materials. We will 
show some results considering composites with colloidal silver particles and 
their antibacterial properties. Incorporation of luminescent and/or 
photochromic species including lanthanide compounds, dyes and tungsten 
based structures leads to new 

allows obtaining new transparent flexible emissive cellulose based devices. 
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I12 - Status of Sol-gel processing of nuclear fuels 

V.N.Vaidya 

BRNS RajaRamanna Fellow, Fuel Chemistry Division, Bhabha Atomic research Center, 

Mankind has learnt processing of ceramic materials from very early ages. 

vely 
contaminated with gamma emitting Am and U isotopes, all fabrication 

e 
handling of fluids or fluid like materials, which are ideally suited for the 
remote handling. Thus these processes also minimize the number of 
mechanical operation and reduce the personal exposure. The microspheres 
of fuel material can be used to prepare pellets using Sol-Gel Microsphere 
Pelletisation (SGMP) process or packed in a clad tube by vibratory 
compaction of microspheres of two or three sizes. 

Sphere-pac fuel is manufactured by packing two or more fraction of these 
microspheres into the cladding tube using vibrations. Fast reactors generally 
require about 80-82% smear density of the fuel and hence they generally 
require two factions i.e. large microspheres of 500 -800 µm diameter and 
small microspheres of 50 to 130 um diameter. 

 

Trombay Mumbai 400 085, India 

Generally the ceramic materials are associated with high chemical stability at 
elevated temperatures without large change in the physical properties. These 
properties associated with ceramic materials make them highly attractive for 
their use as nuclear fuel materials. Oxides, carbides, nitrides, silicides of 
uranium, thorium and plutonium and their mixtures fall in this category. 
Powder metallurgical routes have been established for the production of 
oxide, carbide and nitride fuels. These procedures have been used 
industrially for the production of UO2, (U,Pu)O2, (U,Pu)C pellets successfully. 
However, for fuels containing plutonium or 233U which respecti

241 232

has to be carried out in leak tight glove-boxes, and suitable shielding to be 
provided to guard against gamma radiation. Powder metallurgical route 
involving large number of mechanical steps, when used for the Pu/233U 
containing fuels poses many difficulties to the fabricator. Further there is an 
increase in the personal exposure with the aging of the fuel fabrication facility 
because of built up of 241Am and  high energy gamma emitting 232U daughter 
product. This can be mitigated by use of sol-gel process. 

Solution based routes were first investigated for the production of spherical 
Th-233U coated particle fuel for the High Temperature Gas cooled Reactors 
(HTGR). The carbon and SiC coated fuel microspheres of (UC2, (U,Th)C2) 
were manufactured by using new solution/sol based routes called Sol-Gel 
process. The name Sol-Gel Process is a generalized heading for chemical 
routes which involves the gelation of a droplet of sol or solution of the desired 
fuel material into a gel microsphere. These gels are washed dried and heat 
treated to obtain high-density microsphere. The sol-gel processes offer a 
large number of advantages over the conventional powder route. Sol-gel 
processes do not require handling of radioactive powders and involv
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I13 - Ceramisphere: From concept to company 

Christophe Barbé, Kim Finnie, and Linggen Kong 

During the last seven years, we have developed a technology for the 

 of this technology. 

CeramiSphere Pty Ltd, Private Mail Bag 1, Menai NSW 2234 Australia 

encapsulation and controlled release of active molecules inside ceramic 
particles. This was achieved by combining sol-gel technology with emulsion 
chemistry. The size of the resulting particles is controlled by the size of the 
emulsion droplets, which act as micro-or nano-reactor for the sol-gel reaction. 
By changing the solvent/surfactant combination, the particle size can be 
varied from 10 nm to 100 mm. The diffusion of the encapsulated active out of 
the particles is controlled independently. By precisely choosing the sol-gel 
parameters, the internal structure of the spheres can be tailored to provide 
release rates, which can span from hours to months. 

Due to the versatility of the technology a wide range of applications can be 
envisaged. In this talk, we will explore how the original concept limited to the 
encapsulation of small water -soluble molecules (Mw<300g/mol) has been 
expanded to hydrophobic oils, protein, DNA and multi-layered particles for 
sequential release. We will also explore some of the applications being 
pursued by Ceramisphere Pty in the field of drug delivery, surface protection 
and cosmeceutical. Finally, we will also discuss regulatory and industrial 
challenges, which have risen during the commercialisation
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Materials Syntheses 

lates or ß-

in the solid state provided that coordination of the amine to the metal center 
is supported by hydrogen bonding of the NH- groups with neighboring groups. 

The chemical formulas of aminoethanolate derivatives not always reflect their 
chemical composition. For example, while mono-aminoethanolate derivatives 
of Ti(OR)4 (R = Et or iPr) are symmetrical dimers, viz. 
Ti2(OR)6(OCH2CH2NH2)2, the corresponding “mono-aminoethanolate” 
derivative of Zr(OBu)4 is in fact Zr4(OBu)10(OCH2CH2NH2)6⋅2 Zr(OBu)4. In 
dimeric Ti(OiPr)2(OCH2CH2NH2)2, only one chelating OCH2CH2NH2 ligand is 
chelating, while the second is dangling. Upon partial hydrolysis, part of the 
structural features of aminoethanolate derivatives is retained. 

Oximate ligands of titanium and zirconium alkoxides exhibit a rich structural 
chemistry, because they can be monodentate (via the oxygen atom), 
bidentate (side-on coordination of the ON group) or bridging. The 
coordination mode may change upon hydrolysis. 

O1 - Modification of Titanium and Zirconium Alkoxide Precursors by
Nitrogen-Containing Groups - Structura

Ulrich Schubert, Helmut Fric, Michael Puchberger Claudia Visinescu, Maria 
Bendova 

Institute of Materials Chemistry, Vienna University of Technology, 
Getreidemarkt 9, A-1060 Wien, Austria 

Metal or semi-metal alkoxides being substituted by non-hydrolyzable organic 
groups are important precursors for inorganic-organic hybrid materials. 
Understanding their chemistry and structural issues is a prerequisite for a 
rational materials design. The most established way to modify metal 
alkoxides is by oxygen-containing ligands, such as carboxy
diketonates. 

In this contribution, reactions of amines, ethanolamines and oximes for the 
modification of titanium and zirconium alkoxides will be discussed. Although 
some derivatives were already reported in the earlier literature on metal 
alkoxides, nearly no structural information is available. Systematic structural 
investigations both in the solid state and in solution revealed some 
unexpected and unpredictable features. For example, primary mono- di- and 
triamines coordinate to titanium and zirconium alkoxides both in solution and 

ORALS - ABSTRACTS 105



 

O2 - Gl

N. Hüsi

, 

Diol- or polyol- modified silanes such as tetrakis(2-hydroxyethyl)silane or the 

ges since they can be condensed 
without a co-solvent, under neutral and acidic conditions (no catalyst is 

res and morphologies, e.g. monoliths and particles. 

ycol-Modified Metal Precursors in the Synthesis of 
Mesoporous Powders, Particles and Monoliths 

ng 

Institute of Inorganic Chemistry I, University of Ulm, Albert-Einstein-Allee 11, 89081 Ulm
Germany. 

corresponding titanium, germanium, zirconium and aluminum analogues as 
precursors have some distinct advanta

required to start the sol-gel reactions, especially for silica), and the 
diols/polyols released upon hydrolysis show a very good compatibility with 
lyotropic phases of surfactant molecules. These advantages allow for 
processing under conditions that cannot be applied with commercially 
available alkoxide precursors and thus for the synthesis of materials with 
unique structu

In this presentation, the opportunities and the potential opened by the 
application of diol- or polyol-modified precursors of the above mentioned 
metals in materials synthesis is discussed. Inorganic porous powders, 
monodisperse particles and monoliths prepared by self-assembly processes 
of the diol- or polyol-modified precursors in the presence of amphiphilic 
molecules in combination with novel processing techniques such as 
ultrasonification as well as their characterization with respect to structure e.g., 
by nitrogen sorption, SAXS, XRD, SEM, TEM, etc. and certain applications 
with special focus on mesoporous TiO2, e.g. as electrode in Li-ion batteries, 
as Au@TiO2 for CO oxidation, etc. is presented. 
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O3 - Highly ordered mesoporous and hierarchical macro-
mesoporous aluminosilicate with a Si/Al of 1 from a single 
precursor (sBuO)2-Al-O-Si-(OEt)3 

A. Lemaire, X. Y. Yang, Bao-Lian Su 

sity of Namur (FUNDP), Laboratoire de Chimie des Matériaux Inorganiques (CMI), 
61, Rue de Bruxelles, B-5000 Namur (Belgium) 

 of extra-
framework aluminium species. This work demonstrates our recent success in 

ngle catalyst to complete 
selectively a series of catalytic reactions with just the same performance as 
with multiple specific catalysts. This is the principle of “one-pot reactor” and 
will allow us in a near future to save constraining and costly separations. 

Nowadays, our laboratory is able to synthesise macro-mesoporous 
aluminosilicates from a mixture of an aluminium alkoxide and an alkoxisilane. 
However, the aluminium precursor polymerise faster than silica precursor 
and form undesirable binary oxides with poor selectivity. An elegant and 
original alternative, to the use of independent inorganic precursors, would be 
to exploit again a single molecular source that posses an intrinsic Si-O-Al link 
as di-sec-butoxyaluminoxytriethoxysilane. 

Fine tuning of the aluminium part polymerisation of this single precursor is 
required to preserve breaking of Al-O-Si linkages, which was reached by the 
control of key parameters as pH, use of chelating ligands and addition of an 
inorganic co-precursor. Those adapted conditions permit the effective and 
easy conception of ordered mesoporous and macro-mesoporous 
aluminosilicates with Si/Al close to unity. 

The Univer

Sol-gel process is one of the most promising technologies in the inorganic 
chemistry and allow the development of aluminosilicate-based catalysts 
featuring a porous organisation at nanometric scale and optimal acido-basic 
properties as a Si/Al ratio equal to 1. Now, aluminosilicates present an 
increasing interest in cracking of petroleum feedstock. 

Until now, ordered mesoporous aluminosilicates reported in literature are 
presenting a Si/Al ratio >5. Increasing aluminium content in framework 
unavoidably lead either to a loss of ordering, or the formation

the conception of highly ordered mesoporous aluminosilicate with an 
unprecedented Si/Al ratio of one. The operation has been initiated from di-
sec-butoxyaluminoxytriethoxysilane (sBuO)2-Al-O-Si-(OEt)3, an unique 
molecular precursor of aluminium and silica natively featuring the Si-O-Al link. 

Recently, our laboratory has led to develop a new alkoxide-based synthesis 
pathway allowing inserting a hierarchical macro-mesoporosity in materials 
without the need of any physical agent. This hierarchical porosity, auto-
generated by the release of a porosigen during fast reactions of hydrolysis 
and polycondensation, could permit to a si
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O4 - Chiral ORMOSIL : a very promising route for chirowa
preparation 

veguides 

Guy Laure1, Vautey Théophile2, Le Luyer Cécile2 

[2] LPCML-UMR 5620 CNRS / UCBL, Domaine Scientifique de la Doua, Université Claude 

tained by unprecedent 

 or 

guides with of a chiral core. 
These waveguides, named 

[1] Pagliaro, M.; Ciriminna, R.; Wong Chi Man, M.; Campestrini, S. J. Phys. Chem. B.; 2006; 
110(5); 1976-1988. 
[2] Engheta, N. & Pelet, P. Modes in chirowaveguides Optics Letters, 1989, 14(11), 593-5 

Guy Stéphan2, Garapon Claudine2 

[1] Laboratoire de Chimie, Ecole Normale Supérieure de Lyon, 46, allée d'Italie, 69364 Lyon 
Cedex 07, France 

Bernard Lyon 1 Bâtiment Alfred Kastler, 10 rue André-Marie Ampère, 69622 Villeurbanne 
cedex, FRANCE 

We present the preparation of chiral thin films featuring both high optical 
rotation and waveguiding properties. To achieve our goal, our strategy is to 
carry out ORMOSIL sol gel fabrication [1], films are ob
polymerization of an enantiopure chiral organo-functionnalized trialkoxysilane 
without any tetraalkoxysilane additive. 

We first synthetise a chiral organic functionnalized trietoxysilane sol gel 
precurseur bearing a binaphtyl moity of optical rotary power [alpha]D = 348 
(c=0,631 in CHCl3). This new chiral ORMOSIL is obtained in two steps from 
binaphtol (Illustration1). This synthetic route retain the configuration of the 
starting binaphtol and can lead with excellent yields to both enantiomers of 
the targetted chiral ORMOSIL by using from one or the other enantiomer of 
the binaphtol. The pure organo-functionnalized trialkoxysilane precurseur is 
then dissolved in ethanol and HCl solution to catalyse hydrolysis before 
coating. The films are deposited on cleaned Pyrex or silica substrates using 
dip coating method. Isotropic, transparent, and dense organic fims are 
obtained after heat-treatment at 90°C for 12hrs. The thickness of the 
coatings, measured by mlines spectrosocpy technique is around 1µm for one 
coating. The films present waveguiding properties which proved the optical 

quality of the layers. Finally, a high 
optical rotation of 8E-3° at 589nm
30E-3° at 365nm determined 
perpendicularly to the layer, is 
measured for the first time. These 
results underline the promising 
potentiality of chiral ORMOSIL 
precursors to produce planar 
wave

chirowaveguides, present unique properties [2]: circular polarized modes, 
modes bifurcation and propagation of slow waves. Due to their chiral 
properties, they appear to be very good candidates for many applications 
such as optical-activity sensitive biosensors or catalysts. 

References 
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O5 - Alkynylorganotins: A versatile sol-gel precursor family for new
oxo-hydroxo

 
 organotin clusters and self-assembled tin-based 

hybrid materials 

1, T. Toupance,1 C. 
Zakri,2 H. Allouchi,3 J. Brötz,4 

 and industrial applications owing to 

of thin films processed by spin-coatin
benzylene derivatives. Thus, we des
clusters, a mixed organotin compoun
monoorganotin(IV) units, and a new he

H. El Hamzaoui,1 B. Jousseaume,1 G. Prabusankar,

1 Institut de Sciences Moléculaires, UMR-CNRS 5255, 351 Cours de la Libération, F-33405 
Talence, France.  
2 Centre de Recherche Paul Pascal, UPR-CNRS 8641, Avenue Albert Schweitzer, 33600 
Pessac, France.  
3 Laboratoire de Chimie Physique, SPOT, EA 3857, Faculté de Pharmacie, 31 Avenue 
Monge, 37200 Tours, France.  
4 Institute of Material Science, Darmstadt University of technology, Petersenstrasse 23, D-
64287 Darmstadt, Germany. 

Nanostructured nanoporous tin dioxide is one of the most important smart 
and functional materials for technological
its unique optical, electronic and sensing properties. They are usually 
prepared by hydrothermal or sol-gel routes, and also by the "template" 
approach. In this context, the stability of tin-carbon bonds towards hydrolysis 
and the recent development of suitable starting materials,1 alkynides instead 
of alkoxides usually employed in sol-gel chemistry, has recently allowed the 
preparation of tin-based hybrid materials. The use of distannylated 
precursors leads to organized materials, even without the use of surfactants, 
where walls of polystannoxane units are separated by organic bridges of 
various types: alkylene, arylene or mixed arylene-alkylene.2, 3 

 In this communication, the nano-organization in tin-based hybrid 
materials as a function of the organic bridge nature will be discussed along 
with the texture, the structure and the morphology of SnO2 materials obtained 
after calcination. A special attention will be addressed to the characterization 

g from bis(trialcynylstannyl)alkylene or 
cribe two new oxo-hydroxo organotin 
d including both inorganic tin(IV) and 
xameric cage.4 

X3Sn R SnX3
Hybrid

thin filmsSn R Sn
O
O
O

O
O

O

H2O, HCl cat.

THF
SnO2

°C

ui, B. Jousseaume, H. Riague, T. Toupance, P. Dieudonné, C. Zackri, M. 
uchi, J. Am. Chem. Soc., 2004, 126, 8130. 

mun. 2006, 1304. 
d., 

2006, 45, 1255. 

spin-coating

sol
R (organic spacer) = -(CH2)4- or -CH2(Ar)2CH2-

annealing

T > 400
n
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O6 - Spontaneous polycondensation of trialcoxysilanes in absence 
of water and catalyst in hybrid materials containing polyols 
issued from oses 

 

l, Av. Bento Gonçalves, 9500. CP 14003 CEP 91501-970, Porto Alegre, 

.O.M., Faculté des Sciences, Université de Nice-Sophia Antipolis, 28 av 
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rance. 

Fabiano S. Rodembusch1, Leandra F. Campo1, M.Gingras2, Geneviève 
Cerveau3, Robert J. P. Corriu3

1. Laboratório de Novos Materiais Orgânicos, Instituto de Química, Universidade Federal do 
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Brazil 
2.Laboratoire C.M
Valrose, 06108 Nice  Cedex 2, France. 
3. Laboratoire Chimie Molécula
5253, Université Montpellier II, Sciences et Techniques du Languedoc, Place E. Bataillon, F-
34095 Montpellier Cedex 5, F

The preparation of organic-inorganic nanostructured hybrid materials by sol-
gel process usually implies the presence of water and catalyst whatever the 
nature and the geometry of the organic groups. In this work we report, for the 
first time, a spontaneous polycondensation in the absence of water and 
catalyst. It occured in the case of precursors containing polyols issued from 
osidic structures (mannitol, sorbitol, dulcitol). The trialkoxysilyl precursors 
could not be isolated: the polycondensation occurs during their synthesis 
(Figure). 
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(A) DMF, K2CO3, I(CH2)3Si(OEt)3/Treflux  and   (B) DMF, Et3N, OCN(CH2)3Si(OEt)3/Treflux

(a)

(b)

 

The obtained xerogels were studied using CP MAS 13C and 29Si solid state 
NMR spectra, which indicate the insertion of the polyol precursors in the 
inorganic network, as well as condensation degrees of around 95% and 70% 
for xerogels X2a-c and X3a-c, respectively. The starting polyols 1a-c which 
are by-products of sugar manufacturing differ only by the stereochemistry 
around the four central carbon atoms. This noteworthy behaviour has never 
been observed earlier. It can be attributed to the strong hydrogen bonding 

 polyol moieties by lowering the entropy: the chains are close 

006, 1364. 

between the
enough for reacting together winning the energy of Si-O-Si bond formation. 
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O7 - Preparation of nanocomposites Fe2O3/SiO2 and (Fe,M)2O3/SiO2 
(M = Al, Ga and In) from molecular precursor by sol gel method 

Petr Brázda1,2, Jean-Luc Rehspringer2, Daniel Nižňanský1,3, Serge Vilminot2, 

1 Faculty of Science, Charles University of Prague, Department of Inorganic Chemistry, 

asteur, 23 Rue du Loess BP 43, 67034 Strasbourg Cedex 2, France 

e 8, Czech Republic 

procedures how to prepare nanocomposite 
materials. First one is separate preparation of active nanocrystals which are 

osite is built. Nanocrystals are formed during consecutive heat 
ing this procedure.  

Nanocomposites were prepared by new sol-gel method using complex 
molecule of iron(III) cation and organic molecule H2L bearing two 
trimethoxysilyl groups (H2L = bis- [3 (trimethoxysilyl)propylamide] of 
ethylenediaminetetraacetic acid). After hydrolysis and condensation of Si-
OMe groups followed by drying obtained xerogels were annealed at 900 and 
1000°C, thus obtaining nanocomposites with 40% weight concentration of 
iron oxide. Substitued iron oxide/silicon oxide nanocomposite was obtained in 
the same way, but instead of ¼ of Fe(III) cations Al (III), Ga(III) and In(III)
cations were used, obtaining Fe3/2M1/2O3/SiO2 M = Al, Ga and In 

us des Seances de 
ces de l'Univers, 

Sciences de la Terre  (1982),  295(10),  863-5 

Alain Derory2, Václav Tyrpekl1,4 

Hlavova 2030, 128 40, Praha 2, Czech Republic 
2 Groupe des Matériaux Inorganiques, IPCMS Strasbourg, UMR 7504 CNRS/ Université 
Louis P
3 Joint Laboratory for Mössbauer Spectroscopy, Faculty of Mathematics and Physics, 
Charles University, V Holesovickach 2, 180 00 Pragu
4 Institute of Inorganic Chemistry AS CR, 250 68 Řež u Prahy, Czech Republic 

There are several chemical 

consequently embedded in the matrix. Second one is one step procedure 
where active compound precursors and matrix precursor are mixed in 
homogenous solution. After hydrolysis and condensation, the nanocrystal 
growth takes part during consecutive heat treatment period. In this work, we 
present a new approach, where the nanocomposite precursor forms only one 
compound containing both atoms for matrix and for active nanocrystal 
compounds. This precursor molecule acts as "brick" from which the entire 
nanocomp
treatment and more uniform particles are obtained us

 

nanocomposites. Ligand molecule was characterised by NMR spectroscopy. 
Elemental composition was confirmed by EDX microanalysis. 
Nanocomposites were studied by powder X-Ray diffraction, Mössbauer 
spectroscopy at room temperature and TEM. Magnetic properties were 
studied by ZFC/FC and also hysteresis loops at 200 and 5 K were measured. 
xcept Fe3/2In1/2O3 all other nanoparticles annealed at 1000°C have structure 
of FeGaO3. Fe3/2In1/2O3 undergoes structural transition around 1000°C. Low 
temperature oxide has structure of Ln2Fe4O9 [1] with iron coordinated by four, 
five and six oxygen atoms, high temperature oxide has structure of FeGaO3. 
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Ceria Nanospheres and Hollow Titania Spheres 
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Hollow ceria nanospheres were synthesized through a two step process. 
First, anionic charged polystyrene (PS) nanospheres were pr
emulsion polymerization. Second, these PS lattices were coated via the sol-
gel method to form a ceria oxide layer. The sol-gel coatings were
by controlled hydrolysis of cerium (III) acetylacetonate aqueous solution in 
the presence of polystyrene latex, urea and polyvinylpyrrolidone. The 
composite was treated in air to burn off the PS latex. Moreover, the hollow 
ceria nanospheres were coated with a conductive polymer layer (polyaniline 
and polypyrrole) via electropolymerization process. 

Hollow titania spheres were also synthesized through a two step process. 
Initially, cationic charged PS lattices were prepared by polymerization in 
suspension, followed by coating via the sol-gel method to form a titania oxide 
layer. The sol-gel coatings were prepared by controlled hydrolysis of 
ethanolic solutions of titanium tetraisopropoxide in the presence of PS latex, 
polyvinylpyrrolidone and solution of sodium chloride. The composite was 
treated in air to burn-off the PS latex. 

Temperature treatments were optimized after extensive Differential Thermal 
Analysis (DTA) and Thermo Gravimetric Analysis (TGA) characterization of 
the samples. Fourier Transform Infrared Spectroscopy (FT – IR) was used to 
determine the presence and the removal of PS before and after themal 
treatments, respectively. The size of the spheres was determined by 
Scanning Electron Miscrosopy (SEM) and Transmission electron microscopy 
(TEM); the hollow ceria nanospheres ranged from 90 nm to 100 nm, while 
the hollow titania spheres from 250 nm to 260 nm. X-Ray Diffraction Analysis 
showed that the hollow ceria nanospheres was of cerianite crystalline phase 
and the hollow titania spheres was of anatase and rutile crystalline phase. 

Antibacterial action of the prepared nanospheres, both as prepared and 
when coated with the co-polymer, on pure culture of Escherichia coli 
revealed a remarkable decrease of E. coli concentration after illumination of 
bacteria with black light in the presence of these nanospheres. The loss of 
viability was examined by the viable count procedure. An E. coli suspension 
without nanospheres was illuminated as a control, and the reaction of the 
nanospheres-cell slurry in the dark was also carried out. 
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O9 - Functionalised nanoparticles for multiphotonic bio-imaging of 
tumoral cells 
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ticles encapsulating new 
biphotonic chromophores in order to develop original biological markers. 

cer are successively grafted on the 
nanoparticles. They are finally functionalised by folic acid. Since folic acid 

(1) ICG UMR CNRS 525

(2) IEM UMR CNRS 5635,1919 route de Mende, 34293 Montpellier cedex 05, France.  
(3) UMR CNRS 6510 Université de Rennes 1, Avenue du Général Leclerc, 35042 Rennes 
cedex, France.  
(4) Physico-chimie, Pharmacotechnie et Biopharmacie, UMR 8612, Châtenay-Malabry, 
France. 
(5) ICMB, UPR 9048, Bordeaux, France 

The use of nanotechnologies for therapeutic or diagnostic purposes to fight 
cancer increased considerably over the last few years. In this work, we 
prepare functionalised mesoporous silica nanopar

Silica nanoparticles incorporating two photon dyes (biphotonic chromophores) 
were synthesized according to the direct microemulsion procedure1. These 
structures have an average diameter of 100 nm. They are obtained in 
colloidal solutions and have an organized porosity that can be observed by 
Transmission Electronic Microscopy (see below). Aminopropyltriethoxysilane 
and a PEG (polyethyleneglycol) spa

receptors are overexpressed on tumoral cells, the interactions between these 
new biological markers and tumoral cell cultures (with different levels of folic 
acid receptor expression) are now being studied. Thanks to its high 
sensibility, biphotonic fluorescence may be an interesting candidate to 
quantify and map cancerous cells. 
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O10 - Behavior of Ag  in multicolor photochromism of Ag 
nanoparticle-TiO2 composite films 

 +

 
223-8522, Japan 

eversible multi-color photochromism in Ag-nanoparticle-

 this study, effects of the preparation conditions on the behaviors of 
estigated. 

ere 

ults suggest that the size-distribution and 
ly changed after the re-deposition of 

d Ag+. Further irradiation of visible light (� = 600nm) on the 
se at 

60nm and increases at 340 and 420nm.  These multiple absorption changes 
ere not observed when the films were rinsed with water after every 

irradiation to remove Ag+. This result shows that the most of the photo-
induced Ag+ deposited on the original Ag-particles and some of Ag+ diffused 
and deposited on the other particles resulting in the change of the size-
distribution of Ag-nanoparticles. 
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Recently, the r
dispersed anatase-type TiO2 films was reported [1]. The reversible process is 
considered to be the photo-induced oxidation of Ag and the re-deposition of 
Ag+ by UV-irradiation.  However, the details of the mechanism are not yet 
clear. In
Ag+ in anatase films have been inv

Anatase thin films were prepared by the sol-gel spin-coating method on glass 
substrates.  After drying and annealing at 500oC, the films were soaked in an 
AgNO3 solution, drawn out, and irradiated with UV light to obtain Ag-
nanoparticle-dispersed anatase films. The Ag-disperseded films w
irradiated with monochromatic visible light by a spectrophotofluorometer, and 
the changes of absorbance were measured by a UV-Vis spectrometer. 

The films, loaded with Ag-nanoparticles, <10nm in diameter, were brownish 
gray with a broad absorption band, due to the surface plasmon resonance, in 
the visible range. By irradiation of monochromatic visible light, the 
absorbance of the films around the irradiated wavelength decreased, i.e. an 
“absorption hole” was formed. The position of the absorption hole 
corresponded to the irradiated wavelength. With the following UV irradiation, 
the absorption hole shrank due to the recovery of the absorbance. However, 
the spectrum was slightly different from the original one. With increasing 
amount of Ag deposited on the films, the changes in the absorption spectra 
became more significant. These res
shape of Ag-nanoparticles were slight
photo-induce
films induced additional changes in the absorbance, such as a decrea
3
w
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Production of ceramic nanopowder
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Supercritical (SC) fluids exhibit a large range
be exploited for preparing new materials, which are qualitatively different 
from those derived from classical methods. The properties that make 
supercritical fluids particularly attractive, as a rule, are gas-like diffusivities, 
the continuously tunable solvent power/selectivity and the possibility of 
complete elimination at the end of the process. Among SC fluids, the most 
widely used is carbon dioxide (CO2) that is cheap and non polluting, and 
whose critical parameters are simple to be obtained in an indu
apparatus. This presentation describes two methods dealing respectively 
with the use of solvent and anti solvent properties of SC CO2 towards 
material precursors normally used in the sol-gel process, this in order to 
produce amorphous or crystallised metal oxide nanopowders. The former is 
based on hydrolysis and condensation reactions of metal alkoxides which 
can be readily achieved in SC CO2 whereas the second fosters nucleation 
and growing of metal oxide particles from colloidal sols. Operating 
supercritical conditions have a great influence on the structure and 
morphology of the produced particles. Crystallised powders are easely 
produced at low temperature by this method, typically from 250-300°C. 
Uncommon particle morphologies have also been obtained related to 
process parameters. Examples are given on silica and titania particles 
obtained from alkoxide precursors as well as doped ceria and zirconia 
particles from salt precursors. Moreover, the problems often encountered 
with nanopowders, e.g. handling and aggregation, have been solved by the 
encapsulation of the nanoparticules with polymethylmethacrylate (PPMA), 
using SC CO2 as the polymerization solvent. In addition the polymer layer 
formed at the surface of the particles could serve as a shaping additive for 
ceramic material processing or as facilitating incorporation of the 
nanoparticules in polymer matric
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Discovered in the early 1930’s, aerogels have become materials of great 
interest from a research point of view as well as in industry. Now
applications are various thanks to a unique internal structure 
extraordinary physical properties. One of the most promising is probably 
thermal superinsulation applied to the building sector [1]. Indeed, thermal 
conductivities of these nanoporous materials are lower than the air 
conductivity in open space. Values depend on the way of using the aerogel: 
monolithic or granular form, atmospheric pressure or evacuated. 

Monoliths of big sizes are difficult to synthesize and to manipulate. Granular 
form is the easiest way of conditioning for industrial use and is economically 
viable. To understand and quantify thermal conduction in granular silica 
aerogels, numerical simulations are necessary. Our method is based on two 
steps: determine properties of monoliths at a nanoscopic scale and apply 
them to macroscopic grains. 

Heat transfer in monolithic silica aerogels is due to three mechanisms: 
conduction in the solid phase, conduction in the gaseous phase and radiation. 
A widespread analytical model in literature consists of distinguishing each 
mode of transfer by assuming they are decoupled [2]. Each component has 
to be determined separately from simplified relations and then all 
components are summed together. Yet this approach does not provide 
accurate understanding of the heat transfer phenomenon. Therefore, we 
compute the two-dimensional heat diffusion equation to periodic fractal 
patterns representing an ideal nanoporous media made of two phases (silica 
and air) in order to describe heat conduction at the nanoscopic pore scale 
and to infer macroscopic properties of monolithic silica aerogels. 

The same equation is then applied to macroscopic packs of granular silica 
aerogels having the thermal properties found in the first step. Grains are 
represented by regular cubic or triangular packing of spheres, with one or two 
sizes. From the temperature field, it is obvious that the constri

asperities be
roughness of grains makes the contact surface decrease. 
 

References 
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O13 - Understanding and Modeling the Relationship Between 
Pressure and Temperature in the Rapid Supercritical Extraction 
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Aerogel Fabrication Process 

T.B. Roth1, M.E. Ernst1, A.M. Anderson1 and M.K. Carroll2 
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Aerogel fabrication typically requires the use of supercritical extraction or 
surface tension reducing chemicals. We have developed a novel rapid 
supercritical extraction (RSCE) technique for aerogel fabrication1.The Union 
RSCE process uses a hydraulic hot press to heat the aerogel chemical 
precursors in a fixed volume mold. The chemical precursors for an aerogel 
are poured into the mold which is then sandwiched between high 
temperature gasket materials and placed between the plat
hydraulic hot press. The platens are closed and set to a specified restraining 
force and heating rate. As the mold is heated the pressure in the mold also 
rises. When the supercritical temperature is reached, the press restraining 
force is lowered and the supercritical gases are allowed to escape. The mold 
is then cooled to ambient temperature. The entire process from chemical 
precursor to monolithic aerogel takes 6-8 hours. We conducted an 
experimental study to under
temperature in the mold during RSCE processing. We instrumented a mold 
with a pressure/temperature sensor and monitored the conditions as an 
aerogel formed. When plotted on a phase diagram, we find that as the 
precursors are heated the PT curve follows the liquidus line of the precursor 
material until it reaches a ‘take off point’ and the pressure starts to increase 
rapidly. To further investigate this PT relationship we used chemicals whose 
properties are well documented. We tested the effects of initial mold fill 
volume and press restraining force on the PT relationship during processing 
and then extended the results to TMOS aerogel precursors. 

We have found that the take off point occurs when the mass of material (i.e. 
the aerogel chemical precursor mixture) in the mold expands to f
We are able to accurately predict this point and the ensuing pressure rise 
using information about the precursor properties and a fixed total volume 
assumption. The location of the take off point is then simply a function of the 
initial amount of liquid placed in the mold. The leak point pressure was 
determined to be a function of the mechanical forces acting on the system 
and was found to be independent of the initial volume of liquid used in the 
test. 

R
[1] Gauthier, B
Extraction Tech
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exquisite and beautiful amorphous silica structures using a variety of 
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Various organisms including diatoms, radiolarians and sponges prepare

enzymatic and surface driven processes, as articulated by Sumper, Kröger 
and Morse. Interesting synthetic efforts, such as those by Clarson, are 
increasingly leading to control of these processes, which will ultimately 
culminate in viable de novo biomimetic processes. A complementary 
approach to the synthesis of monolithic silica structures is presented here. 
Instead of building the silica directly by enzymatic and surface controlled 
effects, we chose to assemble silica structures around a saccharidic template, 
in analogy to the processes used to generate silica in plants (see Perry). 
Starch has been used previously to assemble silica nanoparticles. Silica was 
fabricated under gentle, biocompatible conditions at neutral conditions and 
room temperature using glycerol-derived alkoxysilanes rather than TMOS or 
TEOS. An aqueous solution of soluble starch was cooked for 10 min 90°C.  
Following cooling to room temperature, but before gelation, diglycerylsilane2 
was added to the solution which led to the formation of a monolithic starch 
silica composite. Amylase was used to digest the starch, in a time dependent 
manner, leading to the controlled increase in available surface area.  
Complete removal of the starch by calcination led to highly mesoporous 
monolithic silica with surface area silicas (655 m2/g) and very high total pore 
volume (1.54 cc/g) with worm-like structures. The ability to control these 
processes will be discussed. 
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formed by high resolution scanning electron 
microscopy (SEM), transmission electron microscopy (TEM), energy 
dispersive X-ray spectroscopy, nitrogen adsorption, mercury intrusion 
porosimetry, infrared spectroscopy and X-ray diffraction (XRD). The factors 
affecting the porosity exhibited by the scaffolds, such as composition, 
presence of pore expander additives, heat treatment and solvent exchange 
conditions, have been assessed. In-vitro bioactivity tests have been carried 
out by soaking the scaffolds in simulated body fluid (SBF) and making a 
culture of human osteoblasts on their surface. The scaffolds showed 
bioactivity after soaking in SBF within ca. 5 h, as verified by the formation of 
an HCA layer on their surface, detected by infrared spectroscopy, XRD and 
SEM; bone cells showed a tendency to attach and proliferate on these 
materials, revealing their potential in bone scaffolding. 

References: 
ues, Himanshu Jain and Rui M. Almeida, Physics and Chemistry of Glasses, 

Marques1,2, Himanshu Jain

1. Department of Materials Science and

2. Departamento de Engenharia de Materiais / ICEMS, Instituto Superior Técnico / TULisbon 
Av. Rovisco Pais, 1049-001 Lisboa, Portugal 

Regenerative medicine is a new strategy which is being developed to repair 
damaged or diseased tissues to their original state/function by helping natural 
healing processes to work faster, or by using special materials with human 
cell cultures, the so-called scaffolds. Development of optimal scaffolds is still 
a challenge in tissue engineering, in the sense that many materials and 
structures have been proposed but few have reached clinical efficiency. This 
work reports on the preparation and characterization of SiO2-CaO and SiO2-
CaO-P2O5 sol-gel derived monoliths, with potential applications as glass 
scaffolds for bone regeneration, exhibiting a nano/macro bimodal pore size 
distribution, including pores of both ~100’s of microns and 10’s of 
nanometers (nm) in size. Macropores in excess of 100 microns are required 
for bone cell in-growth, vascularization and nutrient delivery to the centre of 
the regenerating tissue at the implant, whereas nanopores are thought to be 
useful for the rapid crystallization of hydroxycarbonate apatite (HCA) and cell 
adhesion. Interconnected macropores (~10-200 microns) have been 
obtained in the present work by polymerization-induced phase separation 
along with the sol-gel transition, when a water soluble polymer (poly(ethylene 
oxide)) was added to the sol-gel solution [1]. On the other hand, the 
nanopore (~5-40 nm) structure of such macroporous gel skeletons could be 
tailored by solvent exchange procedures. The characterization of these 
materials in what concerns morphology, texture, gel/glass structure and 
homogeneity have been per

[1] Ana C. Marq
in press, 2007. 
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O16 - In Situ Sol-Gel Processing in Polymer Melts 

Xiaomin Zhu, Karin Peter, Martin Möller 

 Aachen University, Pauwelsstrasse 8, D-52056 Aachen, Germany 

scale particles for reinforcement have 

[2] Zhu, X.-M. etc. Macromolecules, 2006, 39, 1701. 

DWI at RWTH

Polymer composites containing nano
been shown to exhibit properties different and even superior to microparticle 
blends. However, blend formation suffers from high viscosities and a lacking 
ability to achieve a homogeneous particle distribution without agglomeration. 
Here we report a new route for the preparation of polymer nanocomposites 
based on in situ formation of silica nanosized particles in the polymer matrix 
during processing. Non-volatile hydrophobic hyperbranched polyalkoxy 
siloxanes (PAOS) [1,2] are employed as silica precursors. 

PAOS were prepared via a one-pot synthetic route based on a condensation 
reaction of tetraethoxysilane with acetic anhydride in the presence of an 
organotitanium catalyst. The SiO2 content as well as the molecular weight of 
the products can be controlled varying the molar ratio of the reagents [2]. The 
volatile fractions in PAOS were fully removed using a thin-film evaporator. 
Due to the versatility of organosilicon chemistry, PAOS can easily be 
functionalized and compatibilized to different polymers. For example, their 
solubility in polypropylene melts was increased from 0.5 to above 20 wt% by 
co-condensation of tetraethoxysilane with hexadecyltrimethoxysilane. 

Because of the lack of volatility, PAOS offer a new opportunity to prepare 
high performance polymer/inorganic nanocomposite materials by melt 
processing. In this work PAOS products were blended with polypropylene 
melts in a kneader connected with a rheometer, and they were converted into 
solid silica in the polymer melts using water vapor in the presence of a 
catalyst. The curing was evidenced by a torque increase. Solid state 29Si and 
1H NMR spectroscopy showed that the in situ conversion of PAOS in 
polypropylene melts proceeded to a large extent. With PAOS prepared from 
tetraethoxysilane this procedure yielded polypropylene/silica composites with 
coexistence of submicron- and nano-particles. Hybrid nanocomposites with 
particle diameter less than 100 nm were obtained using PAOS modified with 
long alkyl chains. Polypropylene/silica composites prepared by in situ sol-gel 
processing showed improved thermal properties. This process will be further 
upscaled in a twin-screw extruder. 

References 
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The properties of filled or reinforced polymers generally depend on the size, 
shape and surface characteristics of the filler particles. However, one of the 
most important parameters impacting in particular the mechanical 
performances of plastics is the filler dispersion. Silanes a
coupling agents, adhesion promoters but also as dispersing aid of fillers in 
polymeric matrices. As a consequence the mechanical performances are 
enhanced. However, in many applications a step-change in reinforcement 
properties is still required. Previous works reported mechanical performances 
improvement obtained through incorporation of ceramic-like particles formed 
by Sol-Gel process. Polyimides, epoxy resins, nitrile rubber vulcanizates are 
few examples where in-situ generation of silica-like particles have been 
investigated at laboratory process scale [1-3]. After a short review of the 
prior-art literature, we wish to report our initial investigations at generating 
hybrid organic-inorganic phase into thermoplastic and thermo
elastomers such as polyolefins and SEBS matrices. Mechanical 
performances in relation with hybrid interface with the polymeric matrices will 
be discussed. 

References 
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O18 - Preparation by reactive processing of in situ Silica or 
Silicoaluminate/ Thermoplastic Nanocomposites

Fig. 1: TEM 
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from Polyolefine/ Mixtur
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obtained 
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aluminium acetylacetonate 
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method without solvent 

Elisabeth Rondeau, Bruno Mougin, Véronique Bounor-Legare 

ork, we consider this «sol-gel» method in 
mers during their processing 

.e in polymer medium of high viscosity 

ntrol of the hydrolysis-condensation reactions of 
tetraalkoxysilane or mixture of tetraalkoxysilane with aluminium derivatives 
dispersed during processing of polar and apolar molten polymers allow us to 
obtain inorganic domains size of 200 nm size (figure 1). The influence of the 
precursor nature and the interactions with the polymer on the inorganic 
phase size was investigated. These consequences on rheological properties 
were also evidenced. 
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The present work is to explore a new route to elaborate polymer 
nanocomposites. Comparing to the most classical way consisting in 
dispersing the inorganic filler in the polymer matrix, this approach concerns 
the in-situ generation of inorganic nanofiller during thermoplastic processing 
i.e under shearing and at high temperature (100-300°C). It is based on the 
dispersion of inorganic precursors and the creation of the 
inorganic structure through “sol-gel” synthesis in the 
molten polymer during processing. This original 
methodology was first approached for the synthesis of 
massive hybrid EVA/Silica hybrid objects1,2. The principal 
contribution and more innovating of this work was the 
development of analytical tools allowing us to follow 
concomitantly the reactions of hydrolysis-condensation 
via the assessment of formed alcohol and the evolution of 
the size and interparticle distance of the silica formed3. 

In the present w
thermoplastic poly
operations i
allowing a reprocessing contrary to hybrid material. The 
benefit of this synthesis in high viscosity medium was to limit mobility of the 
elementary particles and consequently to prevent the agglomeration process. 
More precisely, the co

ORALS - ABSTRACTS 122 



O19 - A General Method for Preparation of Interpenetrating 
Polymer@Sol-Gel Particles 

Hila Elimelech, Lital Zalzberg, Hanan Sertchook and David Avnir 

sity of Jerusalem, Jerusalem 91904 

 the presence of the porous ceramic material, 

dimethylsiloxane) 
and low density 
d) and more, 

obic, hydrophilic, 
he composites are 
 molecular weight 

f the composites 
and the sol-gel 

eters that dictate 
us particles were 
d in monomodal 

pending on the 
and when this 

ed. The particles 

es cited therein. 
 

Institute of Chemistry, The Hebrew Univer

We developed a convenient, one-pot route to composite polymer@sol-gel 
particles. While the standard procedure for preparing such hybrid particles is 
to grow the organic polymer in
our approach is based on entrapping the desired polymer within a forming 
sol-gel silica matrix, in an emulsion. The sol-gel polycondensation takes 
place within the surfactant-stabilized emulsion in which the hydrophobic 
phase is the polymer dissolved in tetraethoxysilane, with or without added 
solvent, dispersed in a basic ethanolic medium. The approach is quite 
general, and many composites of linear-polymer@silica were prepared. 
Representative polymers include polystyrenes, poly(
(PDMS), polyisoprene, poly(ethylene glycol), high density 
polyethelenes (PE), diblock polymers, poly(lactic aci
representing major polymer families such as hydroph
crystalline, chiral, and biocompatible polymers.  Some of t
new in any form, not only as particles. These include high
PDMS@silica and PE@silica. A special separate family is o
with cross-linked polymers; here the cross-linking 
polycondensation are carried out simultaneously. The param
the formation of the hybrid interpenetrating bicontinuo
explored and characterized. The particles are obtaine
distributions with diameters in the range of 40-500 nm, de
preparation conditions. The polymer phase is extractable, 
extraction is carried out, porous silica particles are obtain
were also found to be good carriers for entrapped molecules with no leaching 
as well as for entrapped nanoparticles. Identification of the suitable surfactant 
is the key step in carrying out this procedure successfully. Detailed structural 
characterization included solid-state NMR, SAXS, TGA and more. Potential 
industrial applications will be outlined. 
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O20 - tal oxide micelles for encapsulation 
of bacteria in bio-control applications 

Vadim G. Kessler1, Gulaim A. Seisenbaeva1, Sebastian Håkansson2, Maria 

seeds of the model plant Arabidopsis 
her hard and mechanically stable shells. The 

 seeds demonstrated delayed growth start, but no decrease in 

thesis of bihybrid materials combining 
biodelivery with drug delivery. Numerous classes of medicines reducing 
inflammation and favouring growth of bone tissues with such well-known 
representatives as ibuprofen, loxoprofen and penicillamine can be used as 
components in the ligand systems for metal oxide, in particular, titanium 
dioxide, micelles. 
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Isolating molecules of pharmaceuticals, dyes, magnetic or optically sensitive 
particles or plant, animal or human tissues or cells as well as living 
organisms including viruses, bacteria, fungi, seeds or plant or animal 
embryos in the capsules not permitting transport of particles or bigger 
molecules through their walls with the possibility of controlled release of 
these objects through biocompatible chemical or biochemical treatment 
under ambient conditions opens tremendous perspectives in such domains 
as drug delivery, optical or magnetic storage of information through printing, 
sensor techniques, bio-delivery and even protection of biological objects, for 
the purpose of bio-control protection and/or preservation. We have recently 
shown that the hydrolysis of chemically modified metal, for example, titanium 
or zirconium, alkoxides results (in homogeneous media) in dense micelles 
stabilized via interaction of the hetero-ligands, gathered on their surface, with 
the solvents1. In order to make these micelles biocompatible it was 
necessary to find a way to transfer them into aqueous media without 
immediate phase separation. This could be achieved through providing the 
ligands with an effective electric charge, for example, through protonation of 
basic functions in their composition. The ligands are partially desorbed from 
the surface forming a buffer medium required for survival of the biological 
material for encapsulation. Proper choice of ligands opened an approach to 
highly stable and biocompatible micelles that self-assembled around the 
living cells. The encapsulated bacteria could be released later in a 
controllable way through treatment with biocompatible ligands, such as 
multidentate carboxylate ones (citrate etc.) and the bioactivity was restored. 
The gels have been deposited on the 
and provided on drying rat
encapsulated
viability, opening prospects for bio-control applications via encapsulation of 
protective bacteria into the shells. Other attractive possibility in application of 
his type of micelles lies in the synt
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 - Utilization of sol-gel ceramics for the immobilization of living 
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The use of microorganisms for various applications in biotechnology needs
an efficient immobilization in a stable matrix system. In 
immobilization of living cells in sol-gel matrices (biocers) has become a 
promising alternative to polymer-based matrices like e.g. alginate, which are 
most commonly used for immobilization purposes up to now [1,2]. The 
mechanical, chemical, thermal and photochemical stability of the inorganic 
host matrix and the great variety of applicative forms (coatings, granules, 
shaped materials etc.) are important advantages of sol-gel derived 
biocomposite materials. By a gentle preparation (preferably aqueous 
nanosols, physiological pH, low temperatures, moderate drying temperatures) 
living microorganisms, like bacteria, algae, yeast, and fungi can be 
embedded in sol-gel matrices maintaining their viability. Two variants of 
biocer preparation will be presented: (i) Pure silica sols with embedded cells 
which are used to produce thin, transparent biocer layers on carriers, and (ii) 
variants with additional ceramic powders (freeze-gelation biocers). 

Thin biocer layers are a very economical immobilization variant, which in 
addition make also the immobilization of phototrophic microorganisms (e.g. 
algae) possible [3]. The freeze-gelation technique allows the production of 
porous, crack-free bodies which can be rather complex in shape [4]. They are 
produced by freezing a mixture of colloidal SiO2, ceramic powder and the 
biocomponent in an aqueous state. Solidification is attained by freezing, 
which causes an irreversible transformation of the colloidal dispersion by sol-
gel transition; and finally, drying takes place by sublimation or evaporation. 
This procedure provides the possibility of combining the freezing and freeze-
drying step with the preservation of embedded microorganisms.  

Properties and applications of different biocers with embedded algae or 
bacteria in biotechnology and bioremediation will be presented.  
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The entrapment of biomolecules within sol-gel materials has been widely 
reported for the development of biosensors and stationary phases for affinity 
chromatography.  However, few studies have harnessed the potential of such 
materials as a platform for high-throughput screening (HTS) to discover small 
molecules that can modulate protein activity.  In this presentation, I will 
highlight four examples involving the use of biologically doped sol-gel 
materials for the development of solid-phase HTS assays.  The first platform 
involves the use of sol-gel derived monolithic columns that contain entrapped 
enzymes or membrane receptors.  Such columns can be interfaced to 
ESI/MS and used for rapid screening of mixtures using either bioaffinity or 
enzyme reactor methods.  The second example will highlight the potential of 
layered sol-gel materials that entrap a target protein along with a fluorescent 
signaling DNA aptamer, where the latter species is used to report on the 
activity and inhibition of the protein.  A comparison of assay rea

will be provided.  The third example will involve the use of sol-gel derived 
“multi-component” microarrays as a platform for nanovolume HTS.  A unique 
feature of this assay format is the ability to co-entrap a kinase enzyme along 
with its protein substrate in a single microarray element, which allows for the 
products of the enzymatic reaction (i.e., the phosphorylated protein) to be 
retained on the array.  In this manner the array can be stained with a 
phosphospecific dye to allow visualization of the extent of the enzymatic 
reaction.  A final example will show an extension of the microarray 
technology to allow a direct colorimetric readout of kinase activity to be done 
based on alterations in the absorbance of co-entrapped nanogo

allows for much less expensive imaging techniques to be used for array 
reading.  The extension of the latter assay format to the dev
bioactive paper-based

 For all examples outlined above an outline of specific issues rela
the use of sol-gel materials will be provided.  This will include issues related
to porosity control in bioaffinity columns, the material properties required to 
maximize protein and aptamer activity, and issues related to pin-printing of 
sol-gel materials as microarrays.  Specific advantages of sol-gel entrapment 
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silica mesophase creates a localized nanostructured microenvironment within 
which 3-dimensional chemical gradients are established and maintained. 
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This talk describes our recent discovery of the ability of living cells to 
organize extended silica nanostructures and nano-objects in a manner that 
creates a unique, highly biocompatible nano//bio interface (Science 313, 337-
340, 2006). The incorporation of whole cells into inorganic sol-gel matrices 
has been practiced for over fifteen years beginning with the work of Carturan, 
who encapsulated a unicellular fungus Saccharomyces cerivisiae into a silica 
gel and studied its catalytic activity. Since that pioneering study, sol-gel 
immobilization of bacteria, protozoa, and mammalian cells have been 
demonstrated. Typically, the synthetic protocol consists of the addition of 
cells in buffer to acidic silicate sols. Buffered to physiological pH, gelation 
occurs rapidly, entrapping the cells within a randomly structured three-
dimensional (3D) siloxane matrix, which is maintained in buffer to avoid 
drying. Our approach uses short chain phospholipids to direct the formation 
of thin film silica mesophases during evaporation-induced self-assembly 
(EISA). In this case the introduction of cells (so far yeast and bacteria) alters 
profoundly the inorganic self-assembly pathway. Cells actively organize 
around themselves an ordered, multilayered lipid-membrane that interfaces 
coherently with the surrounding lipid-templated silica mesophase. This 
bio/nano interface is unique in that it withstands drying (even evacuation) 
without cracking or the development of tensile stresses – yet it maintains 
accessibility to molecules, proteins/antibodies, plasmids, etc - introduced into 
the 3D silica host. Additionally cell viability is preserved for weeks to months 
in the absence of buffer, making these constructs useful as standalone cell-
based sensors. The bio/nano interfaces we describe do not form ‘passively’ – 
rather they are a consequence of the cell’s ability to sense and actively 
respond to external stimuli. During EISA, solvent evaporation concentrates 
the extracellular environment in osmolytes. In response to this hyperosmotic 
stress, the cells release water, creating a gradient in pH
within the adjoining nanostructured host and serves to localiz
plasmids, lipidized nanocrystals, and a variety of other components at the 
cellular surface. This active organization of the bio/nano interface can be 
accomplished during ink-jet printing or selective wetting – processes allowing 
patterning of cellular arrays  - and even spatially-defined genetic modification. 
Compared to traditional sol-gel-based immobilization strategies, an important 
distinction is that the active interplay between cells and the assembling lipid
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Complex structures, such as living organisms or highly structured materials, 
share in common the fact that their inherent complexity may be accounted for 
by the tangled organization of a vast number of simple units. The complex 
behaviour arises not necessarily due to the atomic structure of the system, 
but to the orderly assembly of all, or part, of its constituents. Self-assembly of 
synthetic soft-matter components (polymers, liquid crystals, surfactants, 
colloids and organic/inorganic hybrids) results in regular hierarchically-
organized structures. Here, we report on a photoluminescent highly-
organized bilayer alkylene/siloxane hybrid self-assembled by intermolecular 
hydrogen bonding between amide groups, van der Waals interactions 
between the alkylene chains and an entropic term related to the organic-
inorganic phase separation1. These factors are decisive for the emergence of 
a thermally-actuated photoluminescence memory effect induced by a 
reversible order-disorder phase transition of the alkylene chains involving 
~30 lamellae (~150 nm). The reversibility of this phase transition is attained 
through a heating/cooling cycle (20-120°C) from which a hysteretic behaviour 
of the emission energy emerges. The initial emission energy value is 
recovered after ~300 h, following a logarithmic time dependence, due to the 
slow kinetics of the restoration of the hydrogen-bonded amide-amide network. 
The photoluminescence is thus responsive to the annihilation/formation of the 
amide-amide array displaying nanoscopic sensitivity, contrarily to the 
customary case for which the local environment around the emitter probe 
determines the emission features. Moreover, the emission energy logarithmic 
time dependence reflects hierarchically constrained dynamics deprived of 
any characteristic microscopic time, meaning that the emission is governed 
by interactions at larger length scales. 
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In this paper the use of 
polymers from organic sol-gel precursors is discussed. Water-soluble 
melamine resins were cross-linked in a bi-continuous microemuls
and oil phases stabilized by a surfactant or a combination of su
co-surfactant.  The ternary phase diagrams of oil, water, and surfactants 
were studied to obtain the optimum temperature and concentrations required 
for forming bicontinuous microemulsions.  By choosing ionic or nonionic 
surfactants “boosted” by amphiphilic block copolymers microemulsions of 
surfactant content lower than 10wt% could be obtained. After acid-catalyzed 
gelation, using subcritical drying, a porous morphology was obtained 
indicating a superposition of the microemulsion template and the phase 
separation process that occurs during the sol-gel process of the organic resin.
Amphiphilic resins can be used in order to reduce the coarsening of the 
porous structure upon gelation.  

The nanostructures obtained using these techniques were characterized 
using SEM, nitrogen adsorption and mercury intrusion techniques. SEM 
micrographs showed that materials with open or interconnected pore 
morphologies are obtained. It was possible to design materials with high 
porosity (> 85%) and a considerable fraction of pores in the range from 50 to 
200 nm.  The thermal insulation characteristics of these materials were 
analyzed using a Hot-wire method. These measurements reflect the bimodal 
pore size distribution which is due to a coarsening of the microemulsion 
structure during polymerization. 
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l silica network occurred within a few days. 

 These textures show that silica hybrid or 
porous materials with a helical pitch of typically 20 to 100 µm, essentially 
depending on the initial chitin concentration, can be obtained by silica 
condensation throughout a stabilized cholesteric liquid crystal of chitin 
particles. Nitrogen adsorption isotherms indicate an increase in specific 
surface by a factor of three when a small amount of chitin particles (6%) was 
used to prepare the original liquid crystal.Overall we show here that chitin 
liquid crystalline phases are good candidates to prepare silica hybrids or 
porous silica with a local and/or long-range chirality. Improvements in terms 
of solvent stability, helical pitch range or even materials processing should be 
possible by modifying the chitin particles surface.  
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Chitin nano- (or micro-) crystals are rigid rod-like particles known to form 
chiral nematic (N*) liquid crystalline phases when suspended in aqueous 
solutions[1]. These mesophases remarkably mimic the long-range helical 
geometry observed in biological tissues2 in which chitin, the fibrous 
component, is associated to a mineral phase. The aim of the present work 
was to transfer the molecular and long-range chirality of chitin suspensions to 
silica nano-composites and porous materials. Liquid crystalline suspensions 
of chitin rods were prepared with acrylamide precursors dissolved in the 
dispersion solvent. After exposition to UV radiation, elastic solids are readily 
obtained, that still exhibit the long range chirality of the original cholesteric 
liquid crystalline phase. The formation of silica was then obtained by directly 
immersing the gelled liquid-crystal in tetraethoxysilane (TEOS). 
Condensation of a tri-dimensiona
The resulting hard transluscent solids were then calcined to remove the bio-
organic component, opening up a porosity reminiscent of the elongated 
polysaccharide rods, 300 nm in length and 20 nm in diameter. TEM 
observations show that the organization of the hybrid material, consisting of 
locally-aligned chitin particles embedded in a matrix of silica particles, is 
preserved after calcination. Strong local alignment and long-range chirality 
were assessed by probing the optical properties of the chitin-silica hybrid and 
corresponding porous material. In both cases, observations in polarized light 
microscopy indicate a strong birefringence with the same textures as that of 
the pure liquid-crystalline phase.
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In the last ten years, much effort has been dedicated to the preparation of 
mesostructured inorganic and hybrid materials by Evaporation Induced Self-
Assembly (EISA). First silica based, these materials are shaped as thin films, 
spray-dried submicrometric particles, fibres and inkjet printed macrometric-
scale patterns [1]. This shaping freedom opened many new application 
domains to mesostructured materials. Yet, during the first years of research, 
their developpement was slowed down by the limited reproducibility of the 
EISA process and the silica based composition of materials. Both limits were 
overcome a few years ago by using time resolved in-situ structural resolution 
techniques to understand the influence of the evaporation process over the 
mesostructuration and, in the case of transition metal oxide based materials, 
to understand the amorphous to nano-crystalline transformation of the 
inorganic walls [2-3]. Yet, a lot of work is still to do in order to controle and 
selectively adress nanocrystalline domains within EISA made materials. 
Indeed, from the ability to master the localisation, composition, size and 
orientation of nanocrystals within the mesostructure depend the expression 
and the integration of  specific properties.  

The object of this work is to present recent progresses obtained in the 
generation and the adressing of nanocrystalline domains within mesoporous 
materials made by evaporation. Several exemples are presented: (i) The 
generation of pure �-alumina nanopowders that combines 3D ordered 
mesoporosity of high accessibility, nanocrystalline structure, and thermal 
stability up to 900 °C. (ii) The generation of dual nanocrystalline Ilmenite-
Anatase mesotructured thin films via a specific thermal treatment. (iii) The 
generation of ultra low-k mesoporous crystalline films of MgF2 prepared via a 
template-free route. (iv) Mesostructured oxynitride films presenting visible 
light photocatalitic properties. 
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This work explores the growth of high-� oxides deposited onto silicon by 
original synthesis methods based on sequential grafting. 

Zirconium and titanium phosphates layers have been deposited by alternate 
dipping sequences in diluted solutions of monomeric Ti or Zr alkoxides  and 
phosphoric acid. Zirconium and titanium oxides have been deposited by 
alternating dipping in alkoxide solutions, hydrolysis and drying steps. The 
alkoxide concentrations were chosen very low (104 -10-3 M/L) and the 
dipping conditions (soaking time, withdrawal rate) were optimised in order to 
limit de deposition cycle to one monolayer only in opposition to classical sol-
gel dip-coating. The effect of the alkoxide is also discussed. Too reactive 
alkoxides will result in random grafting and porous films whereas less 
reactive alkoxides limit the deposition sequence to dense monolayers. 

The films have been characterized by dyna

and Rutherford backscattering. The composition of the zirconium phosphate 
films corresponds to a P/Zr = 1 ratio, induced by the dipping sequence and 
not to that obtained by thermodynamic conditions that would precipitate a 
P/Zr = 2 composition. The growth rate shows that, in optimized conditions, 
monolayers can be deposited during each cycle. The dielectric properties 
indicate a high dielectric constant (300) that decreases upon dehydration at 
300°C. The static dielectric constant measured at 1 kHz in capacitance-
voltage geometry is still around 40 for the films heat-treated at 300°C much 
larger than silica (3.8). 
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The influence of 
over the past few years. The possibility to use the sol-gel process to desig
nanomaterials or materials made from nanoparticles allows the design of a 
wide variety of novel materials with promising properties in biotechnology. 
However, in many cases, their influence on biological a
understood. 

In a first part of this presentation, we present recent data on the design of 
hybrid nanoparticles associating silica and biopolymers. We have already 
demonstrated that these nanomaterials can be uptaken by fibroblast cells 
without inducing rapid loss of viability. Here we show that these nanoparticles 
can be turned into functional drug carriers by incorporation of magnetic 
colloids. The surface modification of these hybrid nanoparticles and its 
influence on nanoparticle incorporation is discussed. Finally, recent 
investigations of intracellular degradation of these nanomaterials are 
presented. 

In a second part, we will describe our recent efforts to encapsulate bacteria 
cells in a non-silica sol-gel matrix, i.e. alumina. The success of this approach 
relies on the use of boehmite colloids as precursors to gel formation, to avoid 
possible toxicity of Al3+ ions. We show that entrapped bacteria undertake a 
significant stress upon encapsulation. However, the long-term viability of 
bacteria in glycerol-containing alumina gels is very similar to the one 
observed in glycerol-containing silica hosts. These data suggest that the sol-
gel encapsulation of cells may be extended to a wide variety of metal oxide 
hosts, providing that suitable colloidal solutions can be used as precursors 
and that a protective agent, such as glycerol, is present in the inorganic 
network.  
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Micrometric mesoporous silica-based spheres can be synthesised by spray-
drying alcoholic sols made of surfactant molecules and organosilane 
alkoxides hy
resulting materials in terms of morphology, texture and pore surface depend 
on both processing conditions and sol compositions. 

We demonstrated that the sizes and surfaces of the small interacting colloids 
(siloxane oligomers and surfactant aggregates) have major effects on the 
final properties [3]. These effects were studied by correlating data obtained 
on the sols prior to atomisation (29Si NMR, SAXS) with data coming from a 
multi-scale characterisation of the resulting powders (SEM, XRD, 1H NMR). 
We proposed a scheme for the formation of the mesoporous spheres that 
takes into a
occurring during spray-drying: solid formation, fragmentation and aggregation 
of droplets, micellisation, mesophase formation and extension. From this 
knowledge, we were able to design a convenient route for the synthesis of 
micrometric mesoporous spheres with functionalised surfaces using co-
condensation reactions [4, 5]. Thanks to a deep characterisation by XRD and 
TEM techniques, we have recently proposed a more complete scheme for 
texture formation based on two main steps: 1) the evolution from an isotropic 
liquid to a non-ordered phase made of micelles and siloxane oligomers; and 
2) the transition from this non-ordered phase to an ordered phase by the 
spatial reorganisation of the micelles and their concomitant fusion into 
elongated rods [6]. Our presentation will focus on these new results and on 
further per

R
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The past 15 years have been characterized by the discovery and the 
development of highly porous silica based materials obtained by templating 
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silica with organic molecules having an amphiphilic character like quaternary 
ammonium salts, 1,2 or block copolymers, 3, 4 under highly basic1, highly 
acidic2, mild acidic4 or neutral conditions3 at various temperatures varying 
from hydrothermal conditions to cold (T= 0°C) media. Though, templating 
agent removal has always been quite an issue since no simple method to 
eliminate and recycle it has so far been proposed. Here, we propose a 
solvent free, room temperature, strategy employing Double Hydrophilic Block 
Copolymers (DHBC) associated with polyelectrolytes which are non toxic and 
entirely soluble in water at nearly neutral pH. 

DHBC are copolymers composed of two blocks having different chemical 
nature but both being entirely soluble in water and behaving like 
polyelectrolytes in solution. In general, in the presence of a suitable counter-
ion and under well-chosen physico-chemical conditions, micellar aggregates 
composed of an insoluble core (charged part of DHBC + counter-ion) and a 
soluble corona (neutral part of DHBC) form; the process is reversible when 
an inverse stimulus (pH, temperature, ionic strenght) is applied.5 

Here, we employ a DHBC having a neutral poly(ethylene oxide) block and a 
negatively charged sodium poly(methacrylate) blok, PEO-b-PMAA, in the 
presence of a positively charged polysaccharide, an oligochitosan lactate, to 
form pH responding complex micelles at room temperature. Our goal is to 
structure silica under nearly neutral pH conditions at room temperature and 
eliminate the complex structuring agent at pH ≥  7, where DHBC and 
oligochitosan break their complex. The innovative advantages with respect to 
all other existing methods are the si
conditions; 2)
environmental friendly process due to the non toxic nature of em
precursors. 
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Fabrication of surfactant templated mesoporous materials is quite important 
for the use in the ordered mesoporous films to optical, electronic, and 
photonic devices. Highly ordered mesostructured films are formed during 
evaporation of solvents which induce the self-assembly of surfactant 
molecules. However, it is difficult to control the formation of transparent 
mesoporous films with high orderings constructed by non-silica-based 
inorganic species because non-silica-based inorganic species are condensed 
very fast. In recent years, triblock copolymer templating has expanded the 
possibility to synthesize non-silica-based mesoporous films. Here, the 
synthesis of mesoporous aluminum organophosphonate (AOP) film is 
presented as an example of the fabricati
materials by using diphosphonic acid in the presence of triblock copolymer 
(EOnPOmEOn). The use of diphosphonic acids is applicable to compositional 
variation of non-silica-based hybrid mesoporous films [1,2]. 

In accordance with the previous paper [3], the preparative method of clear 
precursor solutions containing different amounts of EO80PO30EO80 was 
investigated to obtain ordered mesoporous AOP films. A mixed solution of 
ethanol and water containing EO80PO30EO80 was combined wit
separately obtained by the reaction between (HO)2OPC2H4O(OH)2 and AlCl3. 
The reactivity of the resultant solution was improved and adequate for 
obtaining ordered mesoporous AOP film possibly with 3-D hexagonal 
structure. The N2 adsorption-desorption isotherm was directly collected by 
using the mesoporous AOP film (ca. 95.1 cm2) with a thickness of 0.58 ± 
0.05 µm (460 m2 cm−3, 0.72 cm3 cm−3, 5.4 nm). The mesostructural ordering 
was gradually improved with the increase in the amount of EO80PO30EO80 in 
the precursor solution. When EO80PO30EO80 was added further under the 
same condition, mesoporous films became impure and finally none of the 
mesostructural ordering was observed by TEM; much larger pores were 
formed entire the films and would be formed through phase separation by the 
presence of
surfaces is applicable to sensing devices
molecules be
adsorbed on the films and ca. 0.12 g of the molecules can be eliminated by 
using the films with a volume of 1 cm . 
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In the past years, the development of mesoporous films of metal oxide 
semiconductors by evaporation-induced self assembly (EISA) with regular 3D 
porosity on the nanomater scale proposed diverse electrochemical 
applications like sensing, energy storage, photoelectrochemistry, 
electrochromism. Our group developed a technique to obtain mesoporous 
and highly crystalline films [1,2]. The studies on crystallized mesoporous 
WO3 present improved properties (higher and faster reduction/oxidation 
behavior versus non-templated film) and are stable versus ageing and time 
[3]. But until now the maximum film thickness based on EISA is generally low 
(less than 50 µg per square centimeter, film thickness < 300 nm only), 
limiting the real effective properties and any application. It is generally 
acknowledged that a simple multi-coating strategies fails, the mesopore 
structure in the top layers being signficantly affected. Rec

mesoporous layers one top of each other (TiO2 and CeO2), keeping a high 
mesostructural order in both films if the contact angles of the two types of 
layers are adjusted. Importantly, each of the two layers was electrochemically 
addressable [4]. In the present work, we extend this multilayer approach to 
prepare multilayered films of TiO2 and WO3, finally attempting to create thick 
films of WO3. Mesoporous TiO2 was chosen as "in-between-layer", because 
TiO2 is a semiconductor and the porosity is stable up to high temperatures. 
We found that the WO3 presents a stable electrochromical behavior 
(colored/bleached depending of the reduced/oxided state)[5]. The 
electrochromical data collected for each organized multi-layered structure are 
used to develop a model on the influence of the position and thickness of 
each layer on the global electrochemical properties of the film. Particularly, 
an intermediate thin TiO2 layer doesn't diminish electrochemical accessibility 
of the WO3 top-layer. In conclusion, our approach shows promise to extend 
EISA in the future to produce mesoporous metal oxide films of much higher 
thickness than at present. 
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O34 - A composite sol-gel process for piezoelectric thick films 
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d electrical properties of PZT composite sol-gel films. 

[1] Laboratoire Sol Gel et Simulation, CEA/Le Ripault, BP 16, 37260 Mo
[2] LUSSI/GIP Ultrasons, EIVL, Université Fran

Ferroelectric lead zirconate titanate (PZT) has been widely used for 
piezoelectric device applications such 
transducers. In medical imaging, 40-50 MHz frequency ultrasonic probes 
required film thickness around 40 µm. In recent years, several processes 
have been studied to reach this thickness without decreasing the 
piezoelectric properties of bulk materials. Among all the techniques, sol-gel 
chemistry using composite sol, first used by D.A.Barrow [1], shows a lot of 
advantages and particularly film thickness control. 

The development of sol-gel dip coated PZT thick composite films on 
substrates is reported here. In contrast with previous works, this one focuses 
on the PZT composite solution preparation. Powder nature, size, load and 
PZT binder concentration in the slurry are systematically studied. The 
composite sol aging is also studied through its viscosity. Films with thickness 
of 20-60 µm have been fabricated.  

To enhance film densification, infiltrations [2-5] have been made before 
poling under 15 V/µm at 170°C. Their piezoelectric coefficients d33 and 
coupling factors kt are measured in order to understand the real impact of 
each slurry parameter on electrical properties. Coupling factors up to 34% 
are reported. 
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O35 - Elaboration of Ni-YSZ thin and thick films on metallic 
interconnect substrates by a dip-coating process. Application 

, Centre Interuniversitaire de Recherche et d'Ingéniérie des MATériaux. UMR 5085, 

Because nickel (Ni) presents the strongest electrochemical activity towards 

d thick films deposited on metallic 
interconnects. This route allows the mixture of precursors at a molecular 

After thermal treatment at 600°C, the powders synthesized both by the 
 polymeric route (polymeric route is derived from the Pechini 

powders synthesized by the previous sol-gel route, thick films with a 
thickness of few microns are prepared. A heat treatment below 900°C leads 
to coherent thin and thick layers which are continuous, homogeneous and 
uniform. These coatings are characterized and correlations between 
microstructural properties and process parameters will be discussed. 

as anode for SOFC 

M. Rieu, P. Lenormand, F. Ansart 

CIRIMAT
Université Paul Sabatier – 31062 TOULOUSE CEDEX 9 

With the aim to decrease the working temperature of solid oxide fuel cells 
(SOFC) in an intermediate temperature range (600 - 800°C), the reduction of 
the polarization resistance corresponding, in particular, to the oxidation 
reaction of hydrogen must be improved. Anode properties, in correlation to 
composition and microstructure, must be optimized, particularly, a strong 
electronic conductivity and an electrocatalytic activity increase. 

reaction of hydrogen oxidation and because yttria stabilised zirconia (YSZ: 
ZrO2-8%Y2O3) still remains the common electrolyte material, in this work, Ni-
YSZ cermets are synthesized and shaped as anode materials. 

The potentialities of the sol-gel route are used to synthesize Ni-YSZ cermets 
and to process both pellets an

scale and the control the compounds stoichiometry. The simultaneous 
elaboration of yttria stabilised zirconia and nickel oxide within the same 
synthesis should allow obtaining a nanocomposite material with a 
homogeneous distribution of each component. 

alcoxyde and
process) are crystallized. NiO-YSZ composite is thus obtained without 
impurity or parasite phases. Pellets are carried out by uniaxial pressing and 
then sintered at 1400°C. After reduction under pure hydrogen atmosphere, 
Ni-YSZ cermet is obtained. Relationship between electrical properties and 
microstructure will be discussed in function of the synthesis parameters 
(concentration, nickel ratio, annealing treatment…) 

These moderate temperatures of heat treatment also allow shaping of thin 
films (thickness of few tens nanometers) directly on metal interconnects. Also, 
by dipping metal interconnects in stable slurries containing composite 
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O36 - Functional sol-gel coating based on iron oxide nanopa
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repared. The 
PHEMA/Silica host matrix was generated through the acid-catalyzed sol-gel 

/Silica matrix. 
The dispersion sate of goethite particles through the hybrid matrix was 

ement of the host matrix was 
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[2] Laboratoire de Métalurgie Physique, Université Poitiers, SP
Chasseneuil– France 
[3] Saint-Gobain Recherche 39, quai Lucien Lefranc Aubervillier– France 
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Organic-inorganic hybrid coatings made of a Poly(hydroxyethyl methacrylate) 
(PHEMA)/Silica matrix filled with iron oxide nanoparticles were p

polymerisation of tetraethylorthosilicate (TEOS) along with the free-radical 
polymerization of the methacrylate monomer. Goethite (�-FeOOH) 
nanoparticles of controled size and morphology were synthesized ex situ by 
aqueous precipitation of Fe3+ ions and blended in the PHEMA

investigated by SAXS and electron microscopy (TEM, SEM). Interactions at 
the goethite/matrix interface were studied by infrared and Mössbauer 
spectroscopy. The mechanical and optical properties of the hybrid coatings 
will be discussed as regard to the composition of the materials. The 
evolutions of Young’s modulus and hardness show two distinct behaviours 
regard to the concentration of iron oxide nanoparticles. At low particle content, 
film transparency was preserved and no reinforc
noticed, while opaque films presenting poor flow resistance and low elastic 
modulus were obtained at high goethite content. It will be demonstrated that 
the ratio iron oxide particles/silica/PHEMA seems to be the relevant 
parameter governing the mechanical and optical properties of hybrid coatings. 
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O37 - Fabrication of microfluidic devices using photopatternable 
hybrid sol-gel coating 

X. Zhang, H. Lu, M. Qian, X. Zeng 
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ecome one of the most dynamically emerging disciplines 

 

bioanalysis, some drawbacks are also evident. One disadvantage is that the 

in the range of 20-22 µm. Different microfluidic devices such as chaotic 
micromixers and microsplitters were fabricated. 
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Microfluidics has b
of microtechnology and enjoyed success in certain niche applications, 
notably ink-jet printers and lab-on-a-chip assays [1-3]. Although microfluidics
has gained remarkable progress in recent years by the use of polymeric 
elastomer PDMS, which adapts well for the applications in biotechnology and 

microfluidic devices based on PDMS cannot be used for high temperature 
and high pressure applications. The application in chemical industry is also 
limited by the low temperature withstanding of the PDMS elastomer. New 
microfluidic devices with superior thermal and mechanical properties are 
important for various applications. In this work, the UV-patternable organic-
inorganic hybrid sol-gel coating was used to develop microchannel on silicon 
and glass wafers by photolithography processing. The sol-gel coating was 
formed with 3-methacryloxypropyltrimethoxysilane (MPTS) as photosensitive 
component and zirconium propoxide as property modifier. The mechanical 
property of the coating was also modified using silica and alumina nano-filers. 
In order to enhance the UV light efficiency during photolithography 
processing for glass substrates, a thin copper layer with thickness of 500-
1000 nm was deposited on one side of the glass wafer.  The closed 
microchannels were formed by bonding of two developed surface channels of 
compensating patterns by wafer bonding technology. The bonding material is 
the same as the channel body ensuring a uniform surface property for the 
microchannels, which was applied on the developed channels by spin 
coating with a thickness of about 1µm. The depth of the surface channels on 
each wafer is about 10µm, and the height of the closed channels is therefore 
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O38 - Preliminary study on long term behaviour of Sol-Gel coating
protection for light aero

s as 
nautical alloys 

on-Senani, Martine Villatte 

the characteristics (chemical composition and morphology by 
(interfaces stability, corrosion 

esentative of an 
d, before and 

after different kinds of ageing (i.e. wet, thermal, chemical, etc) 

2. understand the phenomena and, when possible, correlate the observed 
macroscopic modification with its eventual impact on the required 
performance. 
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This project fits in research programs running within EADS Innovation Works 
on the assessment of the sol-gel systems for the protection before paint of 
aluminium alloys.Corrosion protection of metals by sol-gel coatings is in a 
growing interest in the literature.1 Hybrid sol-gel systems seem indeed to be 
an attractive, powerful potential alternative to classical Cr(VI)-based 
protections for aeronautical aluminium alloy, thanks to the fact that they could 
allow achieving of two reliable challenges for aeronautical industry: 

- To match the environmental regulation, by avoiding toxic components 
in formulations, while preserving required characteristics and performances 
for the coatings 

- To reduce manufacturing costs and cycles, by applying selected 
formulations with out-of-bath application techniques, such as spraying for 
example. 

The results of research projects leaded in this domain at EADS IW2 show 
that, if there is no doubt about the huge potential of sol-gel technology for 
aeronautical industry, due to its versatility and adaptability to specific 
requirements, a deep attention should be addressed to the long term 
behaviour of such hybrid sol-gel coatings. The assessment of the impact of 
different ageing conditions on the protective character of these films and the 
correlation between the modifications eventually observed in their structure 
and the associated macro-properties, such as corrosion protection, are 
particularly challenging for researches. In this preliminary work we focused 
on hybrid sol-gel coatings obtained from glycidoxypropyltrimethoxysilane 
(GPTS) aqueous solution, with the aim to: 

1. compare 
SEM and FT-IR) and the performances 
behaviour, according to standard and/or new tests, repr
aircraft life cycle) of the sol-gel coatings, painted or unpainte
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O39 - Hybrid Coatings in the SiO2-TiO2-CeO2 System by Sol-Gel 
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In the last period of time silica based organic-inorganic hybrid nanocomposite 
coatings are considered as promising candidates for corrosion protection of 
non-ferrous as well as for ferrous materials. One of the mostly used 
strategies to improve the corrosion resistance of a hybrid coatin
incorporation of the oxide corrosion inhibitors. The common precursors for 
the hybrid films preparation include: tetramethoxysilane (TMOS), 
methyltriethisxysilane (MTEOS), 3-glycidoxypropyl-trimethoxysilane 
(GPTMS), tetraethyl-ort
methylmethacrylate (MMA) and methacylic acid (MA). 

The aim of this work is the preparation of hybrid coatings in the SiO -TiO -
CeO  syste
method of generation for the inhibitor particles in the system and films 
properties. 

The studied system consists of the methyltriethoxysilane (MTEOS) as SiO2 
matrix and TiO2-CeO2 powder in a ratio of TiO2:CeO2 = 4:1. The oxide 
powder was embedded in the hybrid material either by in-situ generation or 
by powder dispersion. 

The TiO2-CeO2 powder, previously prepared by the sol-gel method is in 
nanometric range and has a low crystallization degree. Films were deposited 
on silicon wafer and glass substrates by ‘dip-coating’ method.  The as 
prepared and annealed at 120°C films w
optical and morphological point of view. A higher amount of oxide powders 
could be embedded in the hybrid matrix by in situ preparation. 
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O40 - Polysilazane as Silica Source: Formation of Dense Silica 
Coatings
Inorganic Hy

 at Room Temperature and New Routes to Organic-
brids 

 S. Tamoto 

e (PHPS), an inorganic polymer composed of Si-N 
bonds with Si-H terminal groups, has attracted attention as precursor for 

re the PHPS-derived 
silica coatings identical to dense silica glass? 

e made on silica coatings prepared from xylene solution of PHPS 

ilica glass.  When the PHPS-derived silica coatings 

with refractive 
index of 1.42 - 1.50 were obtained. PMMA is soluble in THF, but the 
durability in THF drastically increased with increasing silica content, and the 
films prepared from solutions of PHPS/(PMMA + PHPS) mass ratios > 0.6 
showed excellent durability in THF.  The films could also be deposited on 
PET substrates. The flexibility of the films increased with increasing PMMA 
content, where no cracks were observed even when the coated PET 
substrates were bent. 
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Perhydropolysilazan

amorphous silica [1].  Recently the authors have found that spin-on PHPS 
coatings are converted into silica coatings just by suspending them over 
aqueous ammonia at room temperature [2-4]. Although prepared at room 
temperature, such PHPS-derived silica coatings exhibit much smaller O-H 
and Si-OH infrared absorption bands than alkoxide-derived gel coatings, and 
the durability in 80oC hot water is as high as that of alkoxide-derived silica 
coatings fired at 500oC [2-4].  These observations strongly suggest that 
PHPS-derived silica coatings are dense materials in contrast to alkoxide-
derived silica gel coatings.  Then questions arise.  A

Can we prepare much denser and harder organic-inorganic hybrid materials 
using PHPS as silica source.Infrared and X-ray photoelectron spectroscopic 
studies wer
via exposure treatment over aqueous ammonia at room temperature. PHPS-
derived silica coatings were found to contain 0.5 mol % nitrogen with a trace 
of Si-H, Si-N and N-H infrared absorption peaks.  The refractive index and 
the contact angle of water were 1.48 and 67o, respectively, both of which are 
higher than those of s
were fired at 1000oC, however, the nitrogen content decreased down to 0.01 
mol % where the refractive index and contact angle decreased to 1.45 and 
29o, respectively, approaching those of silica glass. These changes 
observed on firing suggest that the PHPS-derived silica coatings are not 
exactly identical to silica glass as materials. PMMA-silica hybrid coatings 
were prepared from PMMA-PHPS solutions via exposure treatment over 
aqueous ammonia at room temperature. Transparent films 
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In the aerospace industry, anticorrosive coatings for aluminium alloys have to 

ealing effect. 

f the impedance modulus at 0.01 Hz after an initial 
reduction, and precipitation of yellow deposits with significant relative 

Ce content (EDX analysis) can be associated to self-healing 

España 

comply with a series of technical exigencies that only chromium conversion 
coatings (CCCs) can satisfy totally. They combine an effective barrier to ion 
diffusion with self-healing effect and very low costs. Nevertheless, the 
production of CCCs is dangerous for the human health and leaves hazardous 
wastes to the environment. For this reason, the new European regulations 
have imposed hard limitations to its use demanding the urgent development 
of new coatings to substitute the CCCs. erium compounds seem to fulfil the 
basic requirements for consideration as alternative corrosion inhibitors. 
Furthermore, combination of the sol-gel chemistry of alkoxides with the use 
of organic components and nanoparticles could produce an enough strong 
anticorrosive barrier and, at the same time, provide the necessary conditions 
to operate as a Ce(III) reservoir to supply self-h

In this work, we present the process of synthesis of a hybrid organic-
inorganic sol from the hydrolytic condensation of tetraethylorthosilicate 
(TEOS) and 3-methacryloxypropyltrimethoxysilane (MPS) with an aqueous 
suspension of SiO2 nanoparticles (Levasil 200S, Bayer) in acidic media. 
Ethylene glycol dimethacrylate (EGDMA) was used as organic network 
crosslinker through free radical polymerization initiated by thermal 
decomposition of 2,2’-azobis(isobutironitrile) (AIBN). Cerium nitrate was 
alternatively used as a source of Ce (III). 

A complete characterization of the process of synthesis was performed by 
ATR-FTIR. After catalysis by HNO3, the hydrolysis occurs rapidly at expense 
of the water supplied by the silica suspension generating methanol and 
ethanol as an indication of the hydrolysis of MPS and TEOS, respectively. At 
the same time, the bands of Si-O-Si and Si-OH bonds appear as a result of 
the condensation process. Microstructure characterization was performed by 
SEM and TEM. Polarization curves and Electrochemical Impedance 
Spectroscopy (EIS) of 4 µm dip-coated substrates in NaCl 0.05 M showed 
good barrier properties at initial immersion times, with passive current 
densities of 6·10-8 A/cm2 and a passive region of 900 mV. The increase of 
the immersion time leads to a gradual reduction of the impedance associated 
with the sol-gel coating as a consequence of deterioration of the protection 
system. An increase o

increase of 
behaviour. 
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Immobilisation strategies involving the encapsulation of enzymes in sol-gel 
matrices are of significant technological interest, since they facilitate retention 
of the biocatalyst while allowing a flux of substrates and products through the 
nanostructured matrix. Candida antarctica lipase B (CALB), a commonly 
used industrial enzyme, has been shown to have a prolonged catalytic 
lifetime and enhanced activity when encapsulated in sol-gel matrices. 
However, the molecular basis for this effect has yet to be elucidated.  

This study investigates the structural evolution of sol-gel 
presence of CALB, and the role of encapsulation in modulating the bioactivity 
of the enzyme. The sol gel matrices were produced via the NaF catalysed 
hydrolysis of a mixture of TEOS and MTMS in the presence of glycerol, 
yielding nanohybrid matrices with controlled pore sizes, pore volumes and 
surface chemistry. The structural evolution of the matrix was investigated 
using a complementary suite of techniques, including solid state 29Si NMR, 
SANS, N2 sorption, TEM and SEM, while the activity of the enzyme was 
determined by monitoring the catalytic cleavage of paranitrophenylbutyrate 
via visible absorption spectroscopy. 

The data revealed that the structural evolution of the matrix was modulated 
by a series of complex interactions between the enzyme and the evolving 
sol-gel nanohybrid. 29Si NMR spectra demonstrated that the presence of 
CALB modulated the matrix speciation, with varying enzyme content leading 
to corresponding variations in the abundance of hydroxyl species within the 
nanohybrid. The inclusion of CALB also altered the mesoporosity and texture 
of the matrices, as determined by nitrogen sorption and electron microscopy. 
Correlation of enzyme activity assays with variations in 29Si speciation 
indicated that the catalytic activity of the enzyme in solution played a key role 
in directing the hydrolysis and condensation reactions leading to formation of 
the nanohybrid network. 

These investigations elucidate the interactions between the sol-gel matrix 
and the encapsulated enzyme in sol-gel biomaterials, and their role in 
controlling the structural evolution of such nanohybrid matrices will be 
discussed. 
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O43 - Assay of highly efficient Ru and Pd recoverable heterogeneous 
catalysts prepared by sol-gel process. 
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Heterogeneous catalysts ar
the reaction media by filtration that make them eco-friendly and inexpensive 
reagents. The aim of this work is to develop immobilized hybrid catalysts for 
targeted organic reactions. We report the synthesis of several heterogeneous 
and re-usable catalysts obtained by the sol-gel hydrolysis of silylated 
compounds with sought-after catalytic properties: Ru hybrid catalysts which 
gave excellent results in diene and enyne metathesis reactions [1] and Pd 
containing materials successfully tested as catalysts for Heck, Sonogashira 
and Suzuki reactions. In some cases, we have observed the formation of Pd 
nanoparticles after the catalysis [2]. 

Grubbs  catalyst Ring Closing Metathesis reaction
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O44 - CO oxidation activity of silver catalysts supported on SiO2 films 
prepared by dip-coating method 
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Alfredo Franco1, Antonio Gómez-Cortés1 

-Macedo1, Víctor M. Rentería1, 

cterization was performed by X-ray diffraction (XRD), 

absorption; it corresponds to the plasmon 
surface. Fit to this band with modified 
Gans theory [2] is presented. It shows 
two main peaks, one of them is related to 
the metallic silver particles and the other 
one is related to the copolymer shell around nanoparticles. The catalytic 
activity of the thin films for CO oxidation reaction was tested in a fixed bed 
flow tube reactor in 5%O2-5%CO mixture [3]. The catalytic activity improves 
when the temperature increases during a subsequent run. The 100% 
conversion of CO occurs at 400 °C.  

This work was supported by the following grants: CONACYT 43226-F, NSF-
CONACYT, PUNTA, PAPIIT 116506-3. GVA is grateful for a CONACYT 
postdoctoral fellowship. 
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Silver catalysts supported SiO2 were synthesized as film by sol-gel method 
[1]. The chara
transmission electronic microscopy (TEM) and high resolution transmission 
electron microscopy (HRTEM). 2d- hexagonal nanophase was provided to 
the SiO2 matrix by using the neutral surfactant Brij 58 (C16EO20) at 
concentration of AgNO3/Brij58 = 0.6. The 
diblock copolymer Brij58 produced 
channels into the film, which house the 
silver nanoparticles. These metallic 
nanoparticles were obtained by 
spontaneous reduction process of Ag+ 
ions to Ag0. An absorption band located 
at 430 nm was detected by optical 

5
[2
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[3] J. A. Arena
2005, 109, 2371-2376. 
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O45 - Design of Sol-gel Catalysts for Abatement of N2O and CO2-CH4 
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d sol-gel catalysts 
for abatement reactions: CO -CH  dry reforming and N O decomposition. 

and decomposing this green 
ere it could be a competitor of 

atalysts. Sol-gel Rh/TiO2 was also 
n. In temperature-programmed 

tes of reaction, while the β region 
ly, pulses of CO2 produced little 

 CHx. In steady state catalysis 
4) was generally 1:1. All catalysts 
 pulse. Characterisation showed 
t surface was clean from organic 

here was an accumulation of 
TOFs on sol-gel 

s low for such sol-gel catalysts. 
n is considered in detail. 
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Carbon dioxide (CO2), methane (CH4) and nitrous oxide (N2O) are major 
greenhouse gases (GHG). This paper describes improve

2 4 2
Sol-gel Rh/TiO2 samples were prepared. They were characterised before and 
after use with a range of analytical techniques including FT-IR with CO, 
Raman spectroscopy, XRD, BET physisorption, SEM, EDX and XPS. Sol-gel 
Rh/TiO2 samples were effective for the decomposition of N2O. This is 
relevant to removing atmospheric N2O 
monopropellant in satellite microthrusters; wh
commercial Shell 405 (36 wt. % Ir/Al2O3) c
effective in catalyzing the CO2-CH4 reactio
(TP) reactions the α region related to low ra
showed the full catalytic reaction. Interesting
O. However, CH4 pulses produced both H and
the ratio of reactant consumption (CO2/CH
produced CO and H2 only during the CH4
that the unused pre-calcined (773 K) catalys
species, but that in dry reforming t
carbonaceous species (as seen above) on the used surface. 
catalysts were high and activation energie
The mechanism of the dry reforming reactio

K CO2 Ea 
(kJ/mol) 

CO2 TOF 
(s-1 at 973K) 

CH4 Ea 
(kJ/mol) 

CH4 T
(s-1 at 9

0.5% Rh/TiO  83.6 2.22 28.7 1.48 

OF 
73K) 

2

h/TiO2 catalysts were furthermore supported on a 
bited exceptionally high turnover 

The key finding reported here is that such sol-gel catalyts can 

(sol gel) 

In addition the sol-gel R
ceramic foam (CF) where they exhi
frequencies. 
be designed and used to reduce the environmental impact of GHG emissions 
and facilitate satellite developments. 
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O46 - Photocatalytically active TiO2 layers prepared from the pastes 
modified with Pechini sol-gel method 

U. Opara Krašovec , M. Hočevar1, M. Bergant2, U. Lavrenčič Štangar2 

(1) University of Ljubljana, Faculty of Electrical Engineering, Tržaška 25 , SI-1000 Ljubljana, 

e paste 
has been screen printed on the glass substrates and further annealed at 
450°C for 1 hou Du aling th exother ecompo
and a result is formati ly po  same l conn
TiO2 network with incorporated nanocrystalline TiO2 particles with a good 

glass rate. The st e and morp y of the TiO
escribe y X-ray dif n (XRD), ning electron 

esults show that the exposure to TiO2 
layers in combination with the irradiation by a 40 W long-wavelength UV lamp 
(310-390 nm) decrease bacterial viability up to 95% in no more than 15 
minutes. The bacterial viability was further decreasing according to exposure 
time and, finally, no viable bacterial cell was detected after 45 minutes of 
irradiation. 

References 
[1] M. Pechini, US Patent No. 3 330 697, 1967 

1

Slovenia 
(2)University of Nova Gorica, Laboratory for Environmental Research, Vipavska 13, Rožna 
dolina SI-5000 Nova Goric, Slovenia 

Nanocrystalline and nanporous TiO2 layer are found to be of most interest for 
effective photodegaradation of different organic pollutant molecules as well 
as to have a very good fungicidal and bactericidal effect on most pathogens. 
Large surface area of TiO2 layer in contact with organic pollutant molecules 
promotes the photodegradation rates. Anatase crystalline phase of TiO2 
nanoparticles with the size of around 10 nm due to the appropriate band gap 
absorption shows the best activity under daylight illumination. 

The goal of our research was to develop up to 10 �m thick TiO2 layers with a 
high surface area that could be deposited with a screen printing technique on 
a soda lime glass. Usually a screen printable TiO2 paste is based on 
nanocrystalline TiO2 powder, terpinoel and some additives. However the TiO2 
layers developed from this paste have been found inappropriate due to the 
very bad adhesion between nanoparaticles and to the glass substrates. We 
have developed a new TiO2 paste formulation based on anatase TiO2 
nanoparticles (Degussa, P25) by applying the Pechini type sol-gel method. 
The Pechini method consists of preparation of a polyester, which is achieved 
by mixing ethylene glycol with citric acid with Ti-isopropoxide [1]. Th

r. ring anne
on of high

e polyster 
rous but at the

mically d
 time wel

ses 
ected 

adhesion to the 
layer will be d
microscopy (SEM), UV-Vis and IR spectroscopy. 

subst
d b

ructur
fractio

holog
scan

2 

TiO2 layers show high photocatalytic activity in aqueous pollutant solutions, 
which was determined with in situ UV-Vis photodegradation of the azo dye 
Plasmocorinth B solution in presence of TiO2 layers irradiated with the Xe 
lamp solar simulator. The bactericidal effect has been studied on the model 
organism Bacilus subtilis. The first r
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Thursday Oral Session - Communications Orales du Jeudi 

Syntheses of Linear EthoxyoligosiloxaO47 - nes 

ear ethoxysiloxanes will be presented. 

Takahiro Gunji, Naoto Ueda, and Yoshimoto Abe 

Department of Pure and Applied Chemistry, Faculty of Science and Technology, Tokyo 
University of Science 2641 Yamazaki, Noda, Chiba  278-8510 Japan 

The syntheses and properties of lin

Such a compound was recognized as an intermediate during the sol-gel 
process of tetraethoxysilane. The formation of these compounds was 
estimated by the spectral analyses of gas chromatography/ mass 
spectrometry and nuclear magnetic resonance, and they have not been 
isolated and characterized. Recently, the authors developed an in situ 
oxidation/condensation process of hydrosilanes, which made it possible to 
isolate linear ethoxyoligosiloxanes. 

Oxygen gas was introduced to the triethoxysilane in the presence of rhodium 
catalyst. The oxidation of Si-H group produces silanol, which attacks another 
molecule of triethoxysilane to produce pentaethoxydisiloxane. On the other 
hand, the reaction of ethanol with pentaethoxydisiloxane in the presence of 
zinc catalyst produced hexaethoxydisiloxane. 

Next, oxygen gas was introduced to the triethoxysilane in the presence of 
rhodium catalyst. The oxidation of Si-H group produces silanol, which attacks 
another molecule of triethoxysilane to produce pentaethoxydisiloxane. 
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 - Self-assembly of dimers for the synthesis of new bridged 
silsesquioxanes 

G. Arrachart1, C. Carcel2, J. J.E. Moreau2, M. Won

(1) Australian Nuclear Science and Technology Organisation, Institute of Materials & 
Engineering Sciences New Illawarra Road, PMB 1, Menai NSW 2234 Australia 
(2) Laboratoire Architectures Moléculaires et Matériaux Nanostructurés, E
l’école normale, 34296 Montpellier CEDEX 5 - France 

Bridged silsesquioxanes (BS) are usually obtained from bis-silylated organics 
(RO)3Si-X-Si(OR)3, (X = organic bridging fragment) [1]. A new way to 
prepare BS has been recently reported using two different monotrialkoxysilyl 
precursors based on complementary nucleic acids [2]. The two different 
organic fragments interact with each other via complementary H-bond to form 
the bridging unit and the hydrolysis of this complex leads the formation of a 
lamellar hybrid material. 

In order to gain better insight in to the formation of these structured hybrids, 
we have studied two silylated derivatives of ureidopyrimidinone which 
dimerise through 4 H-bondings units thus forming a bis-silylated dimer. The 
two compounds differ in the hydrocarbon linkage length between the urea 
groups and the silicon atoms (n=3 or 10) and were both hydrolysed under 
acid conditions. 
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We investigate the structural evolution of hybrids materials synthesize from 
the precursors (DDAA dimer) using complementary techniques including FT-
IR, 1H and 13C solid-state NMR. Moreover XRD studies show the role of the
linker and of the H-Bonding in the formation of these nanostuctured materials. 
Our results show the potential for the development of self-assembled hybrids 
materials that exhibit molecular recognition properties. 
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O49 - Self-assembling of Si and Zr based NBBS for hybrid O/I 
macromolecular m
clusters 

aterials starting by preformed zirconium oxo-

R. Di Maggio, S. Dirè, E. Callone, F. Girardi 

s polyhedral silsesquioxanes, 

tio of 7:1, under inert atmosphere. After precipitation, 

ticle focuses on their chemical modification performed 
through functionalisation with a siloxane group, so that the core integrity of 
Zr-NBB is preserved and their stability towards nucleophiles even improved.  
The direct coupling between zirconium oxo-clusters and siloxane moiety has 
been studied through different synthetic pathways. The major route is related 
to post-functionalisation by co-polymerisation with suitable vinyl alkoxysilane 
and organic monomer in different ratio. Zr-NBB have been mixed in 
tetrahydrofuran (THF) with vinyl trimethoxysilane (VTMS), in different molar 
ratio. Benzoyl peroxide (BPO) has been added in the extent of 2wt% with 

spect to the VTMS. After samples gelification, the polymerisation has been 
studied by Differential Scanning Calorimetry (DSC). Fourier Transform Infra 

Mechanical Thermal 
in shear mode on cured disks of the 

ials with two subsequent scans up to 200°C. 

Dep.Mat.Ing.Tec.Ind., University of Trento, Via Mesiano, 77, 38100 Trento, Italy 

Various NanoBuilding Blocks (NBBs) such a
functionalized metal oxide particles and transition metal-oxo-clusters have 
been already developed and used to improve thermal and mechanical 
properties of organic polymers. Indeed, NBBs are monodisperded and well 
defined structures, which can be capped with polymerisable ligands. These 
last let a copolymerization with organic monomers leading to organic-
inorganic (O-I) hybrid class II materials. Zirconium hybrid oxo-clusters (Zr-
NBB) have been formed by reaction between vinylacetic acid and zirconium 
propoxide in the molar ra
they have been decanted and dried. The crystals structures will be described 
elsewhere. According to a previous study of Schubert et al. [1], they can be 
described as dimers of Zr6 clusters. Elemental analysis (C, 36.74; H, 4.14; Zr, 
25.20 wt%) suggests the following theoretical formula 
[Zr6O4(OH)4(OOCCH2CHCH2)12(n-PrOH)]2•4(CH2CHCH2COOH) [1]. The 
crystals do not swell in water, whereas they are soluble in organic 
solvents.This ar

re

Red (FTIR) spectroscopy has been used in order to characterize the 
reagents and to follow the polymerisation process. 29Si and 13C liquid and 
solid state NMR analyses are in progress in order to get information on 
microstructure and what role the clusters play in polymerization and 
condensation degree. Beyond this in order to measure shear storage 
modulus (G') and loss modulus (G"), Dynamical 
Analysis (DMTA) has to be performed 
hybrid mater

References 
 [1] U. Schubert, J. of Sol-Gel Science and Technology 31, 19-24, 2004 and ref. therein 
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O50 - New architecture of liquid cristals based on titanium oxo-
clusters 

Alain Mallard1, Laurence Rozes1, François Ribot1, David Van der Beek1, 
k Davidson3, Clément Sanchez1 

Marie Curie, 

ly exchanging their isopropoxy groups with long-chain alkoxy 

The results obtained on the modification of those oxo-clusters and their 
physical properties will be presented. 

Laurent Bouteiller2, Sandrine Pensec2, Patric

1 Laboratoire de Chimie de la Matière Condensée de Paris, Université Pierre et 
CNRS UMR 7574  / 4 place Jussieu, Tour 54, E. 5, Couloir 54-55, 75252 - Paris Cedex 05, 
Case Courrier 174  
2 Laboratoire de Chimie des Polymères, Université Pierre et Marie Curie, UMR 7610  / 4, 
Place Jussieu – Tour 44, 1er étage (case 185) - 75252 Paris Cedex 05 
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Orsay Cedex 

Liquid-crystalline (LC) compounds are compounds which can exhibit some 
degree of positional or orientational long range order while being in a fluid 
state (either in the molten state for thermotropic LC or in solution for lyotropic 
LC). Titanium oxo-clusters are species that contain from 3 to 18 metal atoms 
linked through metal-oxygen-metal bonds. Their sizes are well defined in the 
nanometric range (1-5 nm); they can present different shapes and different 
organic ligands which can be exchanged by other organic groups, yielding 
“hybrid organic-inorganic nanobuilding blocks”. 

The aim of this work is to search new liquid-crystalline compounds based on 
such hybrid organic-inorganic nanobuilding blocks. One important point is not 
to simply incorporate hybrid nanobuilding blocks into mesogenic compounds 
but to use the architecture of these nanobuilding blocks to give the final 
compounds their LC properties. 

Two different Titanium oxo-clusters were studied in order to obtain discotic 
LC: a hexameric alkoxo-carboxylate titanate (Ti6: Ti6O6(OiPr)6(O2CR)6) and a 
dodecameric titanium oxo-alkoxide (Ti12 : Ti12O16(OiPr)16). They can be 
functionalised to acquire a pronounced disk shape. 

The Ti6-compound corresponds to a hexagonal prismatic core of Ti6O6, with 
carboxylate groups on the six square faces of the hexagonal prism. The 
inherent anisotropy of the oxo-framework can be emphasised by using long-
chain and branched carboxylates to obtain a disk-shaped moiety. 

The Ti12-compound has an almost spherical oxo-core (diameter ~ 10 Å), 
made from six five-coordinate titanium atoms that define an equator and two 
groups of three six-coordinate titanium atoms that cap each side of the 
equator. This spherical oxo-cluster can be made anisotropic (discotic) by 
exploiting the higher reactivity of the five-coordinate titanium atoms (equator) 
and selective
groups. 
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O51 - Photo polymerization-initiated formation of ordered micro
structure
precursor system 

 
 in oxide thin films from photo monomer-oxide 

Toshinobu Yoko , Plinio Innocenzi  
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nza dei Materiali e 

 

cation. One of the potential 
approaches to fabricate such structures is the use of self-organization 

molecules and polymer through hydrogen 

ation. The subsequent 

plained by 

devises is expected for the present oxide films with periodic surface 

Masahide Takahashi1,2,3 Takahiro Maeda1, Koji Uemura1, Yomei Tokuda1,2 
1 3

1 Institute for Chemical Research, Kyoto University, Gokasho, Uji, Kyoto 611-0011, Japan 
2 PRESTO, Japan 
332-0012, Japan 
3 Dipartimento di Architettura e Pianificazione (Laboratorio di Scie
Nanotecnologie) Università di Sassari Palazzo Pou Salit, Piazza Duomo 6, 07041 Alghero 
(Sassari), Italy

Transparent materials with ordered micro structures have been used for 
diffractive, modulating and sensing elements in optoelectronics and bio-
photonics systems. The fabrication of those devises is usually based on the 
lithography-liftoff techniques which are widely used and established in 
semiconductor technologies. It takes many steps and process time to 
fabricate the ordered oxide materials through the photo-lithography process. 
The easy and cost effective micro fabrication of stable oxide materials has 
still been a central issue for the device fabri

process. In the present study, we report the fabrication of micro structures in 
oxide films, mainly for TiO2 films, triggered by photo-polymerization of 
organic monomers. An attempt was made to control both condensation and 
evaporation at the same time, which would be reduced by a specific 
interaction between coexisting 
bonding and complexation. The evaporation of the system could be 
controlled by the degree of polymerization of photomonomer because the 
polymerization-induced phase separation reduces the interaction between 
monomer and solvents in the system. The elasticity was given by gelation of 
organic polymer grown under the UV illumin
evaporation resulted in the shrinkage of the film, giving rise to the 
microstructure formation through the buckling of the gel film. The surface 
relief oxide films could be obtained by the post heat-treatment of the gel film 
for the elimination of organic components and condensation or crystallization 
of the inorganic part. The advantage of the present method is ex
the fact that the formation of micro structure is triggered by ultraviolet 
illumination for organic polymerization.  Therefore, we can fabricate micro 
structures at any desired part of the substrates. In addition, the use of mask 
exposure or holographic illumination enables us to make relatively complex 
micro structures. Ordered periodic structures in the submicron to micrometer 
range were patterned in titanium dioxide, silicon dioxide and BaTiO3 films 
prepared through a sol-gel procedure. Application to photonics, catalysis, and 
sensing 
waves. 
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O52 - Superior Mechanical Properties of Dense and Porous 
Organic/Inorganic Hybrid Thin Films 

Geraud Dubois, Willi Volksen, Teddie Magbitang, Robert D. Miller, David M. 
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echanical properties of a given material strongly depend upon 

 later characteristic gets even worse for porous materials and is 

Gage, Reinhold H. Dauskardt 

Materials Science and Engineering, Stanford University, Stanford, CA, USA 

The intrinsic m
its chemical nature: the organics tend to be soft, but tough, while the 
inorganic materials, on the other hand, are hard but brittle, and are prone to 
fracture. The
of major concern in the microelectronics industry as porous organosilicates 
(mainly inorganic) will constitute the next insulating layers in future electronic 
devices. In this presentation, we demonstrate that significantly tougher 
organosilicates glass thin-films prepared by sol-gel process, can be obtained 
by introducing carbon bridging units between silicon atoms present in the 
organosilicate network. Fracture energy values of 14-16 J/m2 were measured, 
surprisingly higher than those for dense silicon dioxide (10 J/m2), suggesting 
mechanical properties that lie somewhere in between those of conventional 
glasses and organic polymers. We also found that the Young’s modulus 
follows a linear decay when porosity is introduced, a unique property when 
compared to traditional organosilicates. As a result, crack resistant films were 
obtained at high level of porosity, opening potential applications in the field of 
low-k materials for future integrated circuits, membranes, sensors, 
waveguides, fuel cells and micro-fluidic channel. 
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O53 - All alkoxide based processing of manganate and cobo
perovskite films and powders; Effecte

ltate 
s on processing 

parameters 

Ottosson 

psala, Sweden 

Mixed-valence Ln M CoO  (cobaltate) and Ln M MnO  (magnate) 

g programs to the phase 
development and quality of the perovskite films and powders obtained. For 
instance it was found that very slow heating or annealing at low temperatures 
could be used to obtain perovskites at very low temperatures, but such 
perovskites were A-site inhomogeneous on a nano-level which alters their 
properties. This is an effect likely to apply also to other solution based 
synthesis routes. Pure A-site homogeneous perovskites were typically 
obtained at around 700oC. Comparison of e.g. La0.67Ca0.33MnO3 films made 
from alkoxides with films from PLD showed that they had equal quality with 
respect to expitaxial alignment and colossal magneto resistance. Highly 
epitaxial films with a tensile stress in the c-direction and compressive strain in 
the a,b direction were also prepared of La0.5Sr0.5CoO3, as well as 
polycrystalline films on different substrates such as SiO2 and Pt/TiO2/SiO2/Si. 

G. Westin, A. Pohl and Mikael 

Materials Chemistry, Ångström Laboratory, Uppsala University, SE-751 21 Up

1-x x 3 1-x x 3
perovskites have many interesting properties such as high electric 
conductivity, magnetism and ionic conductivity. Applications may be found in 
catalysts, oxygen permeation membranes, electrode materials for high-
temperature devices, ceramic conductors for piezoelectric films, collosal 
magnetic resistance (CMR) sensor films in bolometers and recording devices. 
The dominating deposition techniques for such materials today are high 
vacuum pulsed laser deposition (PLD) and sputtering, which are difficult to 
apply to large substrates and complex shape substrates. Sol-gel methods on 
the other hand represent versatile and fast routes to industry-scale 
production and are less restricted regarding substrate size and shape.  

Here we describe all-alkoxide routes to various polycrystalline and epitaxial 
cobaltate and manganite films and nano-phase powders with up to four metal 
constituents including; Ln1-xMxMnO3 (Ln=La, Nd; M=Ca, Sr, Ba) and 
La0.5Sr0.5CoO3. The conversion of gel to perovskite has been studied in detail 
with a combination of TGA, DSC, TEM-EDS, SEM, XRD and IR spectroscopy 
for all systems. This allowed us to obtain the perovskite crystallization 
temperature and the effect of different heatin
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O54 - Sol-gel synthesis of ZnO-based thin layers with enhanced 
optical properties 

Lívia Naszályi1, Rita Tóth1, András Deák1, Arie van der Lee2 
dré Ayral2 

and Materials Science, Centre for Colloid Chemistry, H-1521 Budapest, Hungary   
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[2] L. Naszályi, F. Bosc, A. El Mansouri, A. van der Lee, D. Cot, A. Ayral, Z. Hórvölgyi: 
Elaboration and characterization of mesoporous SiO2/ZnO thin layers for multifunctional 
membrane application, in preparation. 
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Vincent Rouessac2, Zoltán Hórvölgyi1, An

1. Budapest University of Technology and Economics, Department of Physical Chemistry 

2. Institut Européen des Membranes, UMR n° 5635 CNRS-ENSCM-UM2, CC047, Université 
Montpellier 2, Place Eugène Bataillon, F-34095 Montpellier cedex 5, France 

ZnO is an n-type semiconductor material of wide band gap energy (3.3 eV) 
and is transparent in the visible region, therefore it is increasingly applied in 
photovoltaic devices or as a catalyst for photodegradation of organic residues. 
ZnO-based membranes for coupling separation with photocatalysis and 
separation with chemisorption were fabricated and characterized earlier [1, 2]. 
A number of current studies explore the optical and photocatalytical 
properties of ZnO layers prepared by both nanophysical and wet chemical 
methods. The latter have the advantage of providing layers of higher porosity 
and specific surface area as well as a better control of the nanostructure

This paper presents different strategies for preparing ZnO coatings with 
enhanced optical properties and the comparison of their capacity for 
photocatalysis. ZnO sols are obtained in a large range of concentrations 
(0.05 - 1 M) from previously described synthesis routes [3, 4]. These sols are 
used to deposit thin films (6-500 nm) on silica glass slides and silicon wafers  
by Langmuir-Blodgett  and dip coating techniques. Their physical, structural 
and porous characteristics are studied by X-ray diffraction, scanning electron 
microscopy, X-ray reflectometry, scanning angle reflectometry and 
ellipsometric measurements. UV-vis spectra of the layers with special 
architecture show enhanced optical transparency in the visible region. 
photoinduced wettabilities of the coatings are also considered. The 
performance of the photoactive coatings is evaluated by photodegradation 
experiments carried out on the layers in contact with aqueous solution of an 
organic dye. 

References 
[1] L. Naszályi, F. Bosc, A. Ayral, Z. Hórvölgyi: Multifunctional mesoporous membranes 
synthesized using ZnO/SiO2 core-shell nanoparticles, 9th International Conference on 
Inorganic Membranes (ICIM9), Lillehammer, Norway, June 25-29 2006, Proc. pp. 232-235. 
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O55 - Sol-gel routes towards microporous titania and zirconia 
membranes on tubular supports 
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Robert Kreiter, Ben C. Bonekamp, Henk M. van Veen, Jaap F

Separation Technolog, P.O. Box 1, NL-1755ZG Petten, The Netherlands 

Industrial separation processes consume around 40% of the total energy use 
in the (petro)chemical industry. For the separation of many liqui
mixtures molecular separation using membranes is a much more efficient 
option [1, 2]. To achieve this, industrial demands of (long term) stability, 
pressure resistance, and permeance should be met. Unlike most polymeric 
membranes, ceramic membranes such as microporous titania and zirconia 
membranes are potentially stable at temperatures over 100°C. Moreover, 
careful design of the ceramic support system ensures mechanical stability 
and high permeance of the membrane layer. Most of the reported titania and 
zirconia membranes have pore sizes over 1 nm and are very limited in 
surface area. Therefore, industrial application of these membranes in 
molecular separations has not yet been demonstrated. 

We will show sol-gel routes towards microporous ceramic membranes on 
tubular supports. By tailoring the particle size of the sol, the pore size of the 
resulting membrane is tuned. The resulting pore size distributions are narrow 
and range in mean size from 0.4-1.0 nm. Defect control on these membranes 
will be discussed, as well as improvements on the mesoporous interlayer. To 
arrive at a mechanically and chemically stable support system, a tubular 
multilayer support was selected. A pilot scale module based on these tubular 
membranes will be shown. The application of these membranes in different 
molecular separations and their long-term behaviour will be presented. 

References 
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O56 - Hybrid materials for optical limiting applications 
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laser pulses, were observed in the prepared materials. 
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Optical Power Limiting (OPL) materials are developed for protection of optical 
sensors against laser aggressions. The molecular engineering for optical 
limiting is essentially based on the presence of extended π-conjugated 
systems along the molecule and the presence of electro-active groups. 
Insertion of a metal providing spin-orbit coupling is also an interesting 
parameter in order to improve the optical limiting properties. We have studied 
functionalised thiacalix[4]arenes and alkynylplatinum(II) derivatives for optical 
limiting applications. Thiacalixarenes can be selectively functionalised either 
on the upper or the lower rims, they can display extended π-systems 
depending on the type of substituting groups, and can provide spin-orbit 
coupling. Moreover, the presence of electron donating sulphur bridges can 
play an important role regarding nonlinear optical properties. The 
thiacalixarenes have also shown high stability upon heating, with 
decomposition temperatures in the range 210 - 320°C. Materials based on 
alkynyl platinum derivatives and thiacalixarenes were prepared through the 
sol-gel process. The molecular species were grafted to the matrix in order to 
maximise the concentration and the stability of the final solid-state material. 
Broadband optical limiting performances in the visible wavelength regio
nanosecond 
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O57 - Sol-Gel Processing of Inorganic Blue-Luminescent Thin Films 
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 and solid-state white lighting. Rare-earth phosphors such as 

sary for solid-state reactions. We 

, 
it is potentially a cheap and efficient blue phosphor that can be produced 
through low energy-consuming processes. 

In the second set of our work, we focused our attention on luminescence of 
GdNbO4:Bi(III) materials. It is known that luminescence behavior of Bi(III) is 
quite sensitive to its surroundings due to its outermost 6s2 - 6s6p electronic 
transitions. We chose GdNbO4 having the fergusonite structure as a host 
crystal for Bi(III) doping and examined luminescent properties of thin-film 
samples prepared through sol-gel processing. Films were prepared from 
metal chloride solutions containing polyethylene glycol and citric acid by 
heating in air. The resultant GdNbO4:Bi(III) films exhibited blue emissions 
centered at 2.79 eV (444 nm) upon irradiation of UV light. We believe that 
such films will find potential applications to transparent luminescent coatings 
working as visible light concentrators or amplifiers for use in, for example, 
photovoltaic cells, in addition to usual phosphor applications. 

Shinobu Fujihara, Yusuke Ogawa, Satoshi Yamazaki 

The importance of blue-luminescent materials (phosphors) has rapidly
increased for applications in new optoelectronic devices including flat panel 
displays
BaMgAl10O17:Eu(II) (BAM) are recognized as one of the efficient blue 
phosphors, although they are expensive and their production is energy-
consuming due to high-temperatures neces
have been studying design, synthesis and evaluation of inorganic blue-
luminescent materials that are free from rare-earth ions. In this report, we 
show that two kinds of metal oxide materials, which were prepared as thin 
films using sol-gel processing, have been found to exhibit strong blue 
photoluminescence by ultra-violet (UV) light excitations. 

In the first set of our work, we have developed wide-gap oxide 
semiconductors that can emit reproducible blue light based on deep-level 
electronic transitions. Actually, we could produce blue-emitting MgZnO 
(MgO-ZnO solid solutions) thin films on glass substrates through sol-gel 
processing using metal acetate solutions. A low-temperature crystallization of 
spin-coated films in reducing atmosphere led to enhanced solid solubility of 
MgO in ZnO, as well as efficient introduction of luminescent centers. Our 
MgZnO films then exhibited strong blue photoluminescence upon irradiation 
of UV light. Emission wavelengths could be finely tuned by changing the film 
compositions. In consequence, we achieved the blue emission centered at 
2.75 eV (corresponding to 450 nm), which was comparable to that of the 
BAM phosphor. It was suggested that the blue luminescence had the similar 
origin to that for the usually observed green luminescence from the undoped, 
reduced ZnO. Because the MgZnO material contains no expensive elements
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The known favorable lattice match between crystalline Au and NiO 
(difference between unit cell constants reported as a few hundredths of nm 
[1]) made possible the growth of unique cookie-like nanoparticles (25 nm 
mean diameter) inside a porous SiO2 film by tailoring the film synthesis 
parameters. The unusual aggregates result from the coupling of well defined 
Au and NiO hemispheres, which are in contact through
lattice planes, respectively. High resolution TEM analysis revealed that the 
twofold nanostructures show a sharp flat interface with epitaxial coherence 
between the Au and NiO phases. The Surface Plasmon Resonance (SPR) 
bands observed in optical absorption spectra show the consequence of the 
effect of the asymmetrical dielectric nature of the media surrounding the Au 
aggregates. SPR bands are strongly red-shifted and modified in form 
compared to typical SPR bands observed for Au NPs in solution. In the 
present case, each Au aggregate faces both the SiO2 matrix (n = 1.46) and  
NiO (n = 2.34), which leads to the observed shifted and double-featured SPR 
band in absorbance spectra.  

The films show a distinct and reversible change in optical transmittance when 
exposed to CO and H2, with differing features depending on the detected 
species. The presence of CO does not modify the maximum SPR band 
wavelength, while H2 induces a clear shift of the overall plasmon resonance 
frequency. Moreover, the absence of cookie-like aggregates (i.e. Au and NiO 
each as individual aggregates in SiO2) emp
whole operating temperature range (50-300°C) tested, while films with bi-fold 
cookie structures show a marked sensitivity towards CO especially at lower 
operating temperatures (50-150°C). These observations may indicate a 
dielectric nature of the H2 detection mechanism, and a more pronounced 
catalytic character for CO detection. The conclusion is significant because in 
the literature H2 and CO detection mechanisms are generally related only to 
catalytic oxidation of each species. Furthermore, an unusual increase of 
optical absorption confined to the SPR frequency region has been observed 
in films containing cookie structures exposed to CO. An explanation could be 
related to electron injection from NiO into Au in the cookie-like Au/NiO 
nanoparticles, thereby increasing the number of electrons available at the Au 
side of the Au/NiO interface that are involved in the catalytic oxidation of CO. 
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The strong and increasing interest for the basic physical properties and the 
potential applications of metal oxide nanocrystals has stimulated the 
intensive development of related synthetic routes. The most promising of 
them are based on the solvothermal processing of various precursors, 
including metal alkoxides and acetylacetonates or on the high temperature 
decomposition of metal complexes in a coordinating environment. Such 
approaches are hence based on the use of molecular metal precursors. In 
this work we present a different approach [1], where metal oxide sols, 
suitably processed from inorganic precursors in order to avoid precipitation, 
are injected at 160°C in a coordinating environment, generally constituted by 
a solution of an amine in tetradecene. The underlying principle is that the 
growth of oxide particles is de
roles displayed by the amine: catalysis of condensation reactions in the metal 
oxide sols and growth hindering by bonding to the surface metal atoms. We 
will show that the result of such competition is the formation of oxide 
nanoparticles, whose crystalline nature depends on the synthesis 
temperature and on the particular system under investigation, as shown by 
XRD and HRTEM. The formation mechanism of the metal oxide nanocrystals 
has been determined as a spatially confined, self-arresting sol-to-gel 
transition, and we will show a careful account of the investigation leading to 
such conclusion, that was carried out by FTIR, NMR, XRD and HRTEM 
analysis of the synthesis products obtained in a series of experiments on 
various systems. The process is extremely general, providing nanocrystals of 
ZnO, SnO2, CeO2, NiO, TiO2, Ga2O3, In2O3, ZrO2, magnetic ferrites etc. By a 
suitable control of the injection environment, completely soluble, stable and 
processable nanocrystals can also be obtained. As an example of application, 
we will discuss the processing of chemoresistive sensors based on SnO2 and 
In2O3 nanocrystals and their outstanding gas-sensing properties towards a 
broad range of gases. 
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Formaldehyde (CH2O) is one of the well-identified volatile chemical 
contaminants responsible for indoor pollution and “building sick” syndrome 
disease. Though formaldehyde has been recently classified as carcinogenic 
[1], there is no cheap, s
detection of low level such as 1 ppb. 

In the present work, we will describe the strategies aimed at improving the 
trapping and detection of formaldehyde which allow the measurements of 
sub-ppb concentrations. These strategies are based on the use of 
nanoporous transparent matrices elaborated via the sol-gel process and 
doped with a colorimetric reagent, Fluoral P (4-amino-3-penten-2-one). 
Fluoral-P reacts selectively with formaldehyde giving a cyclic compound, 3,5-
diacetyl-2,6-dihydrolutidine (DDL) [2] . While the reactants absorb in the UV 
domain, DDL displays a visible absorption band. Moreover, contrasting with 
the reactants, DDL fluoresces over the visible with a maximum centered at 
495 nm. Thus, the formaldehyde content in atmosphere can be obtained by 
measuring either the DDL absorbance or its fluorescence intensity.  

The properties of the sensor is studied as a function of various parameters 
such as the Fluoral-P concentration, the formaldehyde content in the gas 
mixtures, the presence of other air contaminants, the flux, the mixture 
humidity (0-75%). From these studies, the calibration curves have been 
established, which allow the determination of formaldehyde content in air with 
a fast response time and a sub-ppb sensitivity. We will also show a home-
made portable and miniaturized detection system developped for this 
purpose. 
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with longitudinal Young modulus around 15 GPa that corresponds to the 
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Designing complex hierarchical architectures with a preformatted idea about 
the properties to be reached is a new transversal concept labeled “Integrative 
Chemistry” that encompasses both 

thermodynamic systems (air-liquid or biliquid foams) to design new 
macrocelluar materials.[2-4] As discussed below the macroscopic 
thermodynamic pattern can be substituted by a shear process that allows 
reaching one dimensional 1D materials. Among inorganic polymers, 
extensive interest is focused over vanadium oxides mainly for their structural 
diversity and potential applications in various domains as for instance, 
heterogeneous catalysis, cathode materials for advanced lithium batteries, 
visible light photochromism and electro-chromic devices. 

In this specific context that associates an extrusion process with vanadium 
oxide gel, first vanadium oxide macroscopic threads have been ob

values obtained for carbon nanotube fibers. These fibers allow fast cycling 
insulator-semiconductor properties directly related respectively to the 
absence or presence of an alcohol vapor source, acting so as a highly 
sensitive and fast alcohol micro-sensor. Beyond, by tuning the shear 
imposed to the extruded ribbon used as nanobuiliding blocks, the fibers 
sensing and mechanical properties can be tuned on demand.[6] 
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This study focuses on the characterisation and optimisation of novel 
Organically Modified SILicates (ORMOSILs) sen
detection on a breath-by-breath basis in human health monitoring 
applications. The sensing principle is based on the luminescence quenching 
of the oxygen sensitive ruthenium complex [Ru(II)-tris(4,7-diphenyl-1,10-
phenanthroline)]dichloride, [Ru(dpp)3]2+, which is entrapped in a range of 
ORMOSIL matrices. Candidate sensor films include methyltriethoxysilane 
(MTEOS), ethyltriethoxysilane (ETEOS), n-propyltriethoxysilane (PTEOS) 
and phenyltriethoxysilane (PhTEOS). The oxygen-dependent luminescence 
is detected using the principle of phase fluorometry, which facilitates indirect 
monitoring of the luminescence lifetime. While it has been established 
previously by the authors that these films exhibit a stable, highly sensitive 
response to oxygen [1-3], this study focuses on selecting the material most 
suited for use in the detection of oxygen in human breath. The results show 
that PTEOS-derived oxygen sensor platforms exhibit 
features for this application, such as: enhanced sensitivity, humidity-
insensitivity, fast response time and excellent long-term stability. The 
performance of a custom-designed optical breath analysis module 
incorporating a PTEOS-derived sensor film was evaluated in both simulated 
and real breathing conditions. The results obtained clearly demonstrate the 
ability to detect oxygen on a breath-by-breath basis using this lightweight, 
low-cost system. This has significant implications for the development of 
effective respiratory monitors for the home healthcare sector. 
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Conveniently functionalised hybrid silica obtained by sol-gel route can lead to 
the development of innovative solid materials to complex several metals from 
liquid media and can be used for the extraction of transuranic elements from 
high level liquid waste. 

In this field, we have studied the extraction of plutonium and americium from 
different nitric acid solutions using polysilsesquioxanes functionalised with 
covalently bonded ethylene diamine fragments. 

 

N N RO1.5Si
H H

R = H ;  SiO1.5  ; NH2

N N RO1.5Si
transuranic elements:MLn

Ethylene diamine based silsesquioxanes

M
Ln

H Hsolid-liquid extraction

 

 

The influence of the nature of the ethylene diamine moiety, its grafting mode, 
loading and some structural parameters such as the specific 

lysed. The 
um for 

e metal environment in metal loaded functionalised hybrid 
material by using X-Ray absorption spectroscopy. 

the function 
area or the porosity on the extraction properties have been ana
extraction behaviour of americium was compared with that of europi
low nitric acidic solutions. In the case of europium, we have tried to 
characterise th
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ride waste that results from the pyrochemical 

lved in the LiCl-KCl matrix –about 

he synthesis of SBA-15 was first described by Zhao et al. [1] who used 
tetraethylorthosilicate (TEOS) as silica precursor. Choi et al. [2] and Kosuge 
et al. [3] showed the applicability of sodium silicate as precursor instead. 
Both methods were applied in our study. It appeared that 
behave differently when heated; the amorphous walls of SBA-15, 
synthesized with sodium silicate as precursor, become crystalline when 
calcined, while the silica walls prepared with TEOS remain amorphous.   

3)2 as a model for the chloride 
alts of our interest. The “two solvent technique”, as described by Impéror-

ay the K-Nd-Cl solution 
crystallized. 
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The pores of mesoporous silica of the SBA-15 type are foreseen to act as 
nanotraps for radioactive chlo
treatment of spent nuclear fuel. This method enables to extract plutonium 
and the minor actinides from the rest of the spent fuel that is dissolved in an 
electrolytic bath of a LiCl-KCl eutectic melt. What remains after extraction of 
the actinides, is a mixture of fission products; alkalis, alkaline earth and rare 
earth elements –about 10 mole %-, disso
90 mole %-. The amount of Cl in this bulky waste will cause leaching 
problems when vitrified, so other means, for example nanotrapping, have to 
be found. 

T

the two products 

Pore filling was first obtained by using Co(NO
s
Clerc et al. [4] was used. Suspension in a nonpolar solvent, like hexane of 
cyclohexane, dehydrated the pores, before an aqueous salt solution was 
added to impregnate them. TEM images showed local evidence that, after 
drying, homogeneous pore filling was achieved. 

A KCl-NdCl3 aqueous solution was used to impregnate SBA-15 of both types, 
i.e. with TEOS or sodium silicate as precursor. XRD analyses indicated 
differences between the two types in the w
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Ions of heavy metals, particularly mercury (ІІ), whose are very dangerous for 
human organism, more often are spread by water in the environment. Thus, 
water purification from these ions pays special attention. From this point of 
view silicas modified by ligand groups for imparting selectivity in sorption 
processes are very attractive materials. As a rule, the thiol and thiourea 
groups are use for selective adsorption of the Hg(II) ions. It may be noticed, 
that functionalization of the silica matrix should not worsen its kinetic 
characteristics. Thus in [1] the MCM-48 functionalized by 1-benzoil-3-
propylurea groups was chosen as a matrix. Obtained material appeared as a 
good adsorbent for Hg (II) ions. However, such materials are synthesized in 
two-step s
selective mesoporous sorbents for Hg (II) ions in one-pot sol-gel and 
template process. Here we describe the synthesis of mesoporous adsorbents 
functionalized by 1-alkyl-3-propylthiourea group, their structure-adsorption 
characteristics and the influence of the hydrothermal treatment (HTT) in case 
of using template method.  It is expected that the HTT of the mesophases 
causes the creation of more ordered adsorbents and, consequently, the 
improvement of the pore structure parameters. 

The mono- and bifunctional polysiloxane (and polysilsesquioxane) xerogels 
and mesoporous silicas with thiourea groups were obtained with the help of 
sol-gel and template methods. The influence of the synthetic method, the 
ratio of interacted components and nature of functional groups on the 
structure-adsorption characteristics of the synthesized materials were studied. 
It was shown that gradual increase of value of the specific surface area is 
observed for xerogels with increase of relative quantity of structure-forming
agent in the system. Mesoporous silicas with this functional group 
synthesized with the help of 1-dodecylamine, P123 and P127 as templates 
have more developed surface porous structure (Ssp – 600 – 1300 m2/g). The 
leading of ad

sample and,
number of physics methods (IR and 13C and 29Si CP/MAS NMR spectroscopy, 
MALDI, DTA, SEM, TЕМ and 
and structure of the obtained xerogels. Synthesized materials can
sorption of heavy metals ions. 
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Carbonation reaction from the dissolution of minerals, mainly silicates, is an 
option for long-term storage of CO2, offering capacity exceeding that of other 
strategies, and certain advantages such as the formation of insoluble and 
inert products. In this study we evaluated the ability of aerogel powders to fix 
CO2 gas in aqueous media [1, 2]. This study presents the results of 
carbonation reactions utilizing silica aerogel/olivine composites. The 
procedure for synthesis of the precursor powders with olivine (MgSiO3) 
stoicheiometry, as well as the compositional and textural features of the 
resulting composites, was examined first. The resulting aerogel/olivine 
composites were pulverized and dispersed in distilled water in a batch stirred 
reactor connected to a gas cylinder and submitted to a continuous CO2 gas 
flux at room temperature and atmospheric pressure, observing the 
transformation of MgSiO3 into MgCO3 [3]. The kinetic and efficiency of 
carbonation reactions in the composites were determined. X-ray diffraction 
quantitative analysis and thermogravimetric analysis were used to determine 
the proportions in percent of the resulting carbonate phases. 
allows the composite to maintain the textural characteristics of aerogel that 
are found to be very efficient in the process of sequestration to eliminate CO2. 
The intrinsic properties of these aerogel composites accelerate the 
carbonation kinetics under normal conditions of pressure and temperature, in 
comparison to their natural counterpart. 
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Allophanic soils are interesting in terms of environmental properties 
especially because of their potentialities as sinks for “greenhouse gases”: 
Allophanic soils exh
than the one measured in other clay soils.  

Allophanes are amorphous clays, very close to the synthetic gels: high 
specific surface are large pore volume, fractal structure, irreversible 
shrinkage during drying. We study the fractal structure of the allophane 
aggregates, at the nano scale and we propose that this peculiar structure and 
the associated low permeability could explain the high nitrogen and carbon 
content of the allophanic soils. 
We show that, at the scale of the allophanic aggregates, the calculated permeability is low 
and could be an important parameter to explain the larger C and N content of allophanic 
soils.  We measured the part of organic matter decomposed during a mineralization 
experiment and show that the decomposition is lowered as the soils allophane content 
increase. Because of the low allophanic aggregate permeability, the fluid exchanges and 
chemical reactions are slow, leading to an accumulation of C and N not chemically 
transformed. The peculiar structure of the allophane aggregates plays the role of a labyrinth 
which traps C and N. 
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O68 - Hydrogen Storage Performance of  Carbon Aerogels 

Shen Jun, Ouyang Ling, Zhou Bin, Zhang Zhihua, Han Weina, Wu 

sity, 1239 Siping Road, Shanghai 200092, 

Carbon aerogels are a novel kind of nanoporous materials with extremely 

ed by pyrolysis of the resorcinol-
formaldehyde (RF) aerogels that had been prepared via a sol-gel process 

bution, density and specific surface area of 

easured in an actived carbon aerogel was up to 5wt% 
(gravimetric density). The result indicated that carbon aerogels had highly 
promising application potential for hydrogen storage. 
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Guangming, Ni, Xingyuan 

Pohl Institute of Solid State Physics, Tongji Univer
P.R. China 

high specific surface area. They are potentially a new kind of high-efficiency 
hydrogen storage materials. 

In this paper carbon aerogels were obtain

with different RC ratio (molar ratio of resorcinol to catalyst). Resorcinol and 
formaldehyde were taken as the precursors. Ambient pressure drying 
technology and supercritical drying technology were employed to obtain the 
RF aerogels, which were pyrolyzed in an inert atmosphere and then actived 
with CO2. Finally cabon aerogel with different specific surface area were 
produced. The pore size distri
carbon aerogel were modified by varying the catalyst (RC) ratio and the mass 
ratio of the reactants in the sol. And different series of carbon aerogels were 
detained with different RC ratios, each covering a wide density range.  

All samples were investigated using  Brunauer, Emmett and Teller (BET), 
scanning electron microscope (SEM) and H2 adsorption. The highest H2 
adsorption value m
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O69 - 12-mercaptododecylphosphonate - titania hybrid adsorbents 
prepared by surface modification or sol-gel process for mercury 

Florence Brodard-Séverac, Gilles Guerrero, P. Hubert Mutin and André Vioux 

himie Moléculaire et des Matériaux de Montpellier Charles Gerhardt, UMR 5253 
- Equipe CMOS, Université Montpellier 2, CC007, Place E. Bataillon, 34095 Montpellier 

organic materials as adsorbents is of growing 
interest because they present suitable organic groups that interact with heavy 

 step 
sol-gel process. These materials were characterized by elemental analysis, 

l materials. Elemental 
analysis of the solids after treatment confirmed the quantitative incorporation 

ury and the unchanged sulphur contents reflecting the good 

Liu, K.M. Kemner, Science, 1997, 276, 923-

removal 

Institut de C

cedex 5, France 

The use of hybrid organic/in

metal ions and they can be easily recovered by a simple filtration process. 
Thiol functionnalized mesoporous silica are efficient in removing mercury 
from waste streams and their extraction ability improved in alkaline media1. 
However, they have limited stability under alkaline conditions. Phosphonic 
acids are attractive coupling molecules for the covalent attachment of organic 
groups to titania by surface modification2 or sol-gel process3. Titania-
phosphonate hybrids exhibit much higher stability3 than silica based ones 
owing to the high chemical stability of the TiO2 matrix, the interfacial Ti-O-P 
and the P-C bonds. In this work, we prepared hybrid materials bearing SH 
functions stable in alkaline media, whether by self-assembly of 12-
mercaptododecylphosphonic acid (MDPA) on TiO2, whether by a two

IR, 31P and 13C NMR experiments confirming the incorporation of the 
organophosphorus derivative in the mineral support in both cases. These 
materials were tested for the extraction of mercury traces from water solution 
in neutral or alkaline pH. The best results were obtained in alkaline media 
with nearly 100% of mercury removal for sol-ge

of the merc
stability of our hybrid material in alkaline solutions. 
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The amorphous to crystalline phase transistion of chemical 
solution d

O70 - 
eposited PbZr30Ti70O3 thin films studied by soft x-ray 

spectroscopy 

T. Schneller, T. Learmonth, J.-H. Guo, J. Denlinger, H. Kohlstedt, A. Petraru, 

Institut für Werkstoffe der Elektrotechnik II, RWTH Aachen, Germany, Advanced Light 

Source of the Lawrence 
tional Laboratory. Soft-x-ray absorption spectra data were 

 
00 °C and 700 
py (RIXS) was 

applied for various excitation energies near the Ti L-, O K- and C K-edges. 
We observed clear evidence of a rutile to anatase structural transition for 
TixOy with increasing annealing temperature. Current models of the PZT 
(111) microscopic texture selection will be discussed in the framework of the 
obtained soft-x-ray absorption and emission data. 

R. Waser, P. A. Glans, K. E. Smith, R. Ramesh 

Source, Lawrence Berkeley National Laboratory, Berkeley, CA 94720, USA 
Institut für Festkörperforschung and CNI, Forschungszentrum Jülich GmbH, Germany 
Department of Physics, Boston University, 590 Commonwealth Avenue, Boston 
Massachusetts 02215, USA 
Department of Materials Science and Engineering and 
Department of Physics, University of California, Berkeley, CA 94720, USA 

Chemical solution deposited (CSD) complex oxide thin films attract 
considerable interest in various emerging fields as for example, fuel cells, 
ferroelectric random access memories, micro electromechanical systems, or 
coated conductors. To tailor the properties of the thin films a fundamental 
understanding of the film evolution during various stages of processing is 
essential to ensure reproducibility and to further improve properties. Although 
a lot of work has been published there is still a very large gap in knowledge 
concerning the sol-gel chemistry - microstructure – properties relationship.  

In this study for the first time soft-x-ray spectroscopy between 100 eV and 2 
keV has been applied to study the amorphous to crystalline phase transition 
of ferroelectric PbZr0.3Ti0.7O3 (PZT) thin films. Five samples from the same 
PZT coated Pt(111)/TiO2/SiO2/Si substrate were annealed to different 
temperatures between 350 °C and 700°C. The samples were subjected to x-
ray diffraction (theta-2theta scan) and ferroelectric hysteresis measurements. 
The soft-x-ray absorption and emission experiments were performed at the 
undulator beamline 8.0 of the Advanced Light 
Berkeley Na
acquired for the Ti L2,3-, O K- and C K-edge thresholds by using 
simultaneously the total electron yield (TEY) and total fluorescence yield
(TFY) detection methods. For two samples, annealed up to 4
°C, respectively, the resonant inelastic soft-x-ray spectrosco
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 rue de l'Ecole 

ties of hybrid materials are strongly related to the 

werful tool of 

in 

ine phases and gels [1-3], 
which act as interesting biocompatible precursors. 
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1 - Dipolar and J-derived solid state NMR techniques: from hybrid
materials to biocompatible compounds 

omme1, G. Hartmeyer1, C. Coelho1, F. Babonneau1, M. Wong Chi 
rrachart2, J. J. E. More
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[3]- Institut C. Gerardt, UMR 5223 CNRS-UM2-ENSCM-UM1, MACS, 8
Normale, 34296 Montpellier, Cedex 5, France 

The design and proper
nature of the interface between the organic and inorganic components. High 
resolution 1H solid state NMR acts definitely as a po
investigation of such interfaces. The latest methodological developments 
including fast MAS NMR (up to 35 kHz at 750 MHz), HETCOR 
(HETeronuclear CORrelation) and 1H double quantum (2Q) experiments 
have been applied to the in-depth characterization of H-bonded networks in 
silylated ureidopyrimidinone crystalline architectures, as well as in the 
amorphous derived materials. It has been shown unambiguously that H-
bonding was preserved during the hydrolysis-condensation processes. DQ 
experiments are based on 1H-1H homonuclear dipolar recoupling under very 
fast MAS and allow therefore the description of spatial connectivities 
materials. This leads to 2D experiments, including a fully resolved 1Q 
dimension (i.e. the isotropic 1H chemical shifts) and a DQ dimension related 
to the pairs of protons connected through the dipolar interaction. It follows 
that correlation peaks correspond to protons located closely in space (d1H-
1H < 4 Å). The full solid state NMR characterization has been completed by 
quantitative 13C and 29Si experiments, showing the full condensation of the 
silica component.  

This approach has been successfully extended to the chemical description of 
bioinspired materials based on silylated adenine/thymine (A/T) materials. 
Starting precursors A and T (characterized by homo association), A/T 
mixtures (characterized by hetero-association) and materials were 
systematically investigated by 1H DQ techniques.   

The DQ experiments are based on the homonuclear dipolar interaction and 
MAS-J experiments (based on the scalar interaction) are complementary in 
that sense and allow the description of through bond connectivities. 
Examples of 31P/29Si MAS-J-HMQC and MAS-J-INEPT examples will be 
presented in the frame of silicophosphate crystall
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O72 - In situ study of self-assembling films by simultaneous and time 
resolved analytical techniques 

P.Innocenzi1, L. Malfatti1, T. Kidchob1, S. Costacurta1, P. Falcaro3 
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Pianificazione, Università di Sassari, Nanoworld Institute and INSTM, Palazzo Pou Salid, 
Piazza Duomo 6, 07041 Alghero (Sassari), Italy.   
2 Dipartimento di Ingegneria Meccanica, Settore Materiali, Via Marzolo 9, 35131 Padova, 
Italy. 
3 Associazione CIVEN – Nano Fabrication Facility, Via delle Industrie 9, 30175 Marghera, 
Venezia, Italy.  

 applied to the study of self-assembling mesostructured 
films during dip-coating. The combined FTIR and SAXS analytical approach 

4 Laboratori Nazionali di Frascati – INFN, Via E. Fermi 40, 00044 Frascati (Roma), Italy. 
5 Dipartimento di Scienze Geologiche, Università Roma Tre, Largo S. Leonardo Murialdo 1, 
00146 Rome, Italy.  
6 Bruker Optics s.r.l., Via Pascoli 70/3, 20133 Milano, Italy.  
7 Institute of Biophysics and X-ray Structure Research, Austrian Academy of Sciences, 
Schmiedlstraße 6, A-8042 Graz, Austria. 

Processing films via a liquid phase involves complex chemical reactions that 
are time dependent. To study the evolution of the materials with time, in 
particular, the evaporation process of the solvents and the polycondensation 
reactions requires advanced analytical techniques in the proper time scale. 
Another limit is represented by the limited availability of simultaneous 
techniques that are able to measure different features of the process. Rapid 
scan infrared spectroscopy has been used to study sol-gel reactions during 
film deposition with a time resolution of msec. We have also developed an in 
situ and time resolved simultaneous analysis by two different and 
complementary techniques,  infrared spectroscopy (FTIR) and small angle X-
ray scattering (SAXS). A conventional source for the infrared light and 
synchrotron radiation for the X-ray beam have been used. The new 
technique has been

has given the possibility of getting a direct correlation between the chemical 
processes and the structural changes occurring in the film during the 
deposition. Some examples of time resolved infrared analysis applied to 
mesostructured self-assembling films will be presented. 
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O73 - Investigating kinetics of sol-gel processes with X-ray scattering 
experiments combined with microfluidics 

iste 

g the very first steps (10 ms-1 s), are of considerable interest for 

nd 

le X-ray Scattering (WAXS, SAXS). However, such 
l means for probing small 

he role of microreactors, can be easily 

 the formation of the 
silica gel within the generated droplets can be reached, at unpreviously 
reached time scales (100 ms to a few s) after the mixing of the reactants.  
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Kinetics and structural data acquisition during sol-gel synthesis, especially 
durin
developing new industrial processes, and may lead to a better understanding 
of the nucleation and growth mechanisms. To investigate sizes a
structures from the atomic scale to the colloidal one, classical tools are Small 
and Wide Ang
experiments cannot be performed using classica
time scales. Microfluidics may overcome such difficulties. Indeed, droplets of 
about 10 nL to 1 µL, playing t
engineered in a microfluidic device at the intersection between two 
immiscible flows. Performing a sol-gel synthesis inside these droplets flowing 
in an inert oil phase through a network of microchannels (typical size 10-100 
µm) enables not only, to follow the reaction kinetics on-line (thanks to the 
equivalence time-position), but also to access to short times (a few ms) after 
the mixing of the reactants. These microdevices, referred to as lab-on-chip, 
are generally fabricated in various materials (elastomers -PDMS or PMMA-, 
silicon, glass…) using lithography techniques inferred from microelectronics. 
Because these materials are not compatible with X-ray beams (weak 
signal/noise ratio, X-ray induced damages), SAXS has not been developed in 
this field, even though it should bring new insights in soft matter studies. 

In this work, we show how to combine both SAXS and microfluidics. We have 
first developed original microfluidic devices in polyimide, transparent and 
resistant to intense X-ray beams. We have also validated such polyimide-
based devices with experiments performed at European Synchrotron 
Radiation Facility (ESRF), on the synthesis of silica gels from the 
condensation of sodium silicate under acidic condition. We have 
demonstrated that quantitative and structural data about
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O74 - Correlations between structural properties and 
chromatographic performance of monolithic silica columns 
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Monolithic silica materials suitable for chromatographic applications can be 

light 
adaptions of the sol-gel process: a variation of the amount of TMOS and 

Stephan Altmaier, Alexander Kraus, Almut Rapp, Karin Cabrera 

 

synthesized in a sol-gel process utilizing tetramethoxysilane (TMOS) and a 
polymeric template (polyethyleneglycol, PEO) as precursor molecules under 
aqueous, acidic conditions. As a product of this process a porous monolithic 
silica structure is yielded, which consists of a bicontinuous system of silica 
skeleton and macropores. A subsequent alkaline treatment of the material 
allows for an introduction of mesopores into the silica skeleton. Typical 
macropore and mesopore sizes are in the range of 1.5-2.5 µm and 100-150 
nm, respectively, whereas the diameter of the skeleton can be adjusted 
between approximately 1-3 µm. 

The geometrical properties mentioned above along with meso- and 
macropore volume, specific surface area and domain size (sum of skeleton 
and macropore diameter) strongly influence the chromatographic 
performance of monolithic silica: column efficiency, e.g., can be improved by 
a reduction of skeleton or domain size, low column back pressures for short 
analysis times by enlarging the macropore diameter, and high surface areas 
offering high capacities by downscaling the mesopore size. 

As can be seen, it is desirable to independently control numerous features of 
monolithic silica columns. All of these tasks can be achieved by s

PEO enables the independent control of skeleton and macropore size, 
whereas properties such as mesopore size and specific surface area can be 
fine-tuned by changes of the conditions during the generation of the 
mesopores. 

Monolithic silica columns with a length of 100 mm and a diameter of 4.6 mm 
are subjected to different physical analyses (Hg porosimetry, nitrogen 
sorption, SEM) as well as to HPLC and correlations between structural 
properties and chromatographical performance are being given. 
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O75 - Biofuel Cells Based on Sol-Gel Architectures 

James Lim, Nicolas Cirigliano, Bruce Dunn 
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emerging as an important direction for harvesting bio-

nd function. The incorporation of carbon 
nanotubes, facilitated by the incorporation of polyethylene glycol, enhances 

pportunities for 
miniaturizing biofuel cells for novel chip-based power sources. 

90095  USA 

Biofuel cells are rapidly 
energy. Enzymatic biofuel cells, the most widely investigated of these 
devices, convert the chemical energy of a fuel (glucose) and oxidant (oxygen) 
directly into electrical energy using enzymes to bio-catalyze the necessary 
oxidation and reduction reactions.  In this paper we report the operation of 
biofuel cells whose anode and cathode are based on a sol-gel architecture. 
We have used a “bottom up” approach to fabricate nanostructured electrodes 
which combine the benefits of sol-gel encapsulation with the use of carbon 
nanotubes.  The silica-based matrix is sufficiently porous that both glucose 
and oxygen have access to enzymes and yet provides a protective cage that 
preserves biological structure a

electronic conduction and increases the effective surface area of the 
electrode. Biofuel cells based on sol-gel nanostructured electrodes deliver 
120 µW cm-2 of power at 240 mV, comparable to other glucose-oxygen 
biofuel cell systems.  In addition, direct electron transfer has been obtained 
from the carbon nanotubes to bilirubin oxidase, leading to the reduction of 
molecular oxygen to water at 450 mV. The combination of using sol-gel 
architectures with direct electron transfer suggests o
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O76 - Synthesis and Integration of Nanostructured Li-Ion Battery 
Materials For the Fabrication and Testing of Sol-Gel-Enabled 3-D 

. Pettigrew, Rhonda M. Stroud, Debra R. Rolison 

oarchitectures 
 lithiated and characterized by electron microscopy, 

cal cycling, and impedance spectroscopy. The development of 
er cubic 

ble mission 
critical microelectronic devices for the battlefield of tomorrow. 
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Microbattery Architectures 

Justin C. Lytle, Jeffrey W. Long, Amanda J. Barrow, Anne E. Fischer, 
Katherine A

U.S. Naval Research Laboratory, Surface Chemistry Branch, Code 6170, 4555 Overlook 
Avenue, SW, Washington, D.C. 20375, USA 

Conventional batteries have long achieved target energy densities by 
expanding the breadth and thickness of planar electrodes that are arranged 
in two-dimensional (2-D) configurations, but state-of-the-art three-
dimensional (3-D) electrode assemblies minimize areal footprints, and 
generate order-of-magnitude improvements in mass-and volumetric-
normalized power and energy densities.1,2 We are currently exploring 3-D 
microbatteries that are sequentially assembled into a tricontinuous network of 
nanostructured anode, cathode, and electrolyte/separator materials. 
Mesoporous, sol-gel-derived manganese oxide ambigel thin films and 
macroporous carbon foams serve as Li-ion insertion hosts with through-
connected porosity for facile access to inner electrode surfaces.  Ultrathin 
(10–100 nm) polymer electrolyte/separator coatings are conformally 
electrodeposited from phenolic monomer solutions on all electrifiable 
surfaces throughout the ultraporous electrode.3,4 The unoccluded void 
volume within the porous electrode-polymer composite is then electrolessly 
infiltrated with cryogenically generated anhydrous, disordered ruthenium 
dioxide as the final electrode phase.5 The 3-D assembled nan
are electrochemically
electrochemi
3-D microbatteries that can deliver milliwatt-hour energy densities p
millimeter and on a footprint of one square millimeter will ena
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O77 - Sol-Gel Coatings: Key Components in Ophthalmic Lenses 
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, Florida 

[2] Essilor International, R&D Physico-chimie, 57 avenue de Condé 

ic lenses have to provide comfort and 

 coatings. This 
f particular importance since the next generation of lenses 

r 

are mechanical properties (cohesion, 
adhesion), durability of initial properties and weatherability. Essilor’s 
development in this field will be presented. 
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More than visual correction, ophthalm
safety to wearers. Over the past decades, glass has been progressively 
replaced by plastics like polycarbonates for much better impact resistance 
and lower density. However, such materials can be easily scratched. In this 
communication, protective coatings, based on sol-gel chemistry, will be 
presented. Such coatings are of specific interest because of their ability to 
cure at moderate temperature, their good optical quality, their ability to cover 
curved surfaces and their versatility in composition. For these reasons sol-gel 
hybrid coatings have been industrially used on ophthalmic lenses for more 
than 30 years. In this presentation we will focus on 2 examples of coatings: 
anti-scratch coatings and anti-reflective coatings. 

Scratch-resistance is obtained by applying a coating which combines the 
following properties: hardness, to hinder the penetration of sharp particles, 
and elongation at break to accommodate for the deformation imposed by the 
substrate. These contradictory properties are targeted by using polysiloxane 
coatings. The first generation of coatings was prepared with R’Si(OR)3-type 
precursors. Then, the addition of inorganic nanoparticles into the formulations 
allowed improving the mechanical behaviour.1 We will emphasize the 
importance of mastering the interface between nanoparticle and polysiloxane 
matrix for mechanical properties and in order to avoid aggregation of 
nanoparticles. The latter effect allows monitoring the coating pot-life and 
optical properties (haze). The dispersion of high refractive index oxides 
nanoparticles is interesting for preparing high refractive index
concept is o
present a high refractive index (1.6, 1.67 or more). 

Then, having high refractive index coatings allows developing interferential 
anti-reflective stacks. The advantage of such sol-gel coatings ove
evaporated layers relies on the improvement in elongation at break. 
Moreover, sol-gel chemistry brings all the elements to build the high and low 
refractive index coatings required for an anti-reflective stack. However, 
besides processing, the main stakes 
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O78 - Swelling and drug release properties of organic - inorganic 
hybrid matrix 
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ature and molecular weight 
of polyether parts, the siloxane counterpart and/or the urea linkages play a 
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[1] Faculdade de Ciências Farmacêuticas, UNESP, Rodovia Arararqua
Araraquara-SP - Brazil, CEP 14800902 
[2] Instituto de Química, UNESP, R. Professor 

Polymeric drug delivery systems have been extensively used due to its low 
coast, easy of production and ability to be selectively accumulated in desired 
tissues. The aim of this work was to investigate the influence of the 
hydrophilic character of organic polymeric moieties in both the swollen and 
the drug delivery behaviors of sodium diclofenac (SDFC) incorporated in both 
siloxane-poly(ethylene) oxide (PEO) and siloxane-poly(propylene) oxide 
(PPO) hybrids prepared by sol-gel process. This study demonstrates the 
extraordinary role of polymeric moieties (PEO or PPO) and of the siloxane 
cross-link on the rubbery, transparence and swollen of hybrids matrix and on 
SDFC solubility and release. Irrespective of the n

striking effect on the solubility of SDFC and on the optical and mechanical 
properties desired for pharmaceutical devices like contact lens and topical 
and transdermal delivery systems. However, swollen experiments associated 
to small-angle X-ray scattering (SAXS) and sodium diclofenac dissolution 
ones revealed drastic differences on the SDFC release profiles when the 
hydrophilic nature of the polymeric chains is changed, as shown in Figure 1, 
promoting more or less swelling of the hybrids. In fact, as all hybrid matrixes 
are not water-soluble, the extension of swelling is the mainly responsible for 
the drug release mechanism. 
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Figure 1 – Sodium diclofenac release profiles from siloxane-PEO and siloxane-PPO hybrids. 

ORALS - ABSTRACTS 182 



 

Posters Abstracts 
 
 

 



 
 

Tuesday Posters Session - Session Posters du Mardi 

Session Topic : Sol-Gel precursor chemistry 

001- New hybrid Inorganic/Organic TiO2 nanoparticles synthesis by 
molecular design 
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Université Claude Bernard–Lyon 1, Institut de Recherches sur la Catalyse et 
l'Environnement de LYON, CNRS-UMR 5256, 2 avenue Albert Einstein 69626 Villeurbanne 
Cedex, France 

† Deceased 

Mesoporous TiO2 nanoparticles were prepared by a one step, simple, 
efficient, low temperature (100°C) and aqueous sol gel process using 
titanium alkoxide Ti(OR)4 and bromide ammonium salts. High crystallinity, 
simplicity and environmental friendly method are the common features of this 
process.1 Herein, we will present syntheses and characterizations of new 
heteroleptic homometallic species Ti(OR)4-x(L)x (L = R’COO, R’SO3) by 
elemental analysis, NMR, FT-IR and UV-visible spectroscopies and their 
original uses as molecular precursor to crystalline surface-modified titania 
nanoparticles. The access to well-defined precursors by tailoring of the metal 
coordination sphere (by aliphatic or aromatic and functional acids) allowed 
establishing relationships between precursors and the final material and 
getting some insight in their transformation and their properties. 

This hydrolytic process led to crystalline and functional TiO2 nano-materials 
which were characterized by elemental analysis, Fourier transform infrared 
spectroscopy (FTIR), X-ray powder diffraction (XDR), transmission electronic 
microscopy (TEM), nitrogen adsorption-desorption isotherm (BET), UV-
Visible spectrosc S) and neutron 
scattering experim rystalline phase 
(85%), along with f around 5-6 nm. 
In particular, careful attention to FTIR, XPS and neutron scattering data will 
be discussed in order to shed light on the covalent chemical interaction of the 
organic parts with the TiO2 nanoparticles. 

Their interesting activities as oxidation catalysts,2 as support for Au/Ag 
metallic nanoparticles or as additive in cosmetic composition3 will also be 
described. 

References 
1. G. Goutailler, C. Guillard, S. Daniele, L.G. Hubert-Pfalzgraf, J. Mater.Chem. 2003,  13, 
342-346. 
2. M. Beyrhouty, S. Daniele, A.B. Sorokin, L.G. Hubert-Pfalzgraf, New J. Chem., 2005, 29, 
1245-1248. 
3. S. Daniele, L.G. Hubert-Pfalzgraf, V. Guyot-Férreol, C. Marchant, Patent FR  0508382. 

opy, X-ray photoelectron spectroscopy (XP
ents. They contain anatase as the main c

 brookite, with an average crystallites size o
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Dept. of Materials Engineering & Industrial Technologies, University of Trento, Via Mesiano, 

Nowadays, inorganic-organic hybrid materials are attracting a large/deep 

d organic components. In this research, we present the 
nd characterization of organic-inorganic (O-I) hybrid class II 

ained by copolymerization of an organic monomer (2-hydroxy-

or 10 hours, 

portional to the Zr-NBB content. Correspondingly, the damping 
factor was found to decrease from 1.4 (pure PHEMA) to 1.2 and 0.9 for Zr-

 with a Zr-NBB content of 4% and 10% respectively.In 

EMA hybrid materials and in modulation of properties of PHEMA 

1 U. Schubert, J. of Sol-Gel Science and Technology 31, 19-24, 2004 and ref. therein. 

Poly-Hydroxyethyl-Methacrylate (PHEMA) polymerized with 
med zirconium oxo-clusters 

R. Di Maggio, L. Fambri, F. Girardi 

77, 38100 TRENTO (Italy) 

scientific interest mainly for their outstanding and modulated inherent 
properties, which can be traced back to the intimate coupling of both 
inorganic an
preparation a
materials obt
ethylmethacrylate, HEMA), and zirconium hybrid oxo-clusters (Zr-
NanoBuilding Blocks, Zr-NBBs). Vinylacetic acid and zirconium propoxide in 
the molar ratio of 7:1 were used under inert atmosphere to prepare zirconium 
hybrid oxo-clusters (Zr-NBBs). After precipitation, decantation and drying, Zr-
NBBs crystals were obtained, whose elemental analysis (C, 36.74; H, 4.14; 
Zr, 25.20 wt%) well agrees with the theoretical formula 
[Zr6O4(OH)4(OOCCH2CH=CH2)12(n-PrOH)]2•4(CH2=CHCH2COOH).1 These 
crystals do not swell in water, whereas they are soluble in organic solvents 
and monomers. 

Organic-inorganic (O-I) hybrid class II materials were obtained upon thermal 
polymerization of 2-hydroxyethyl-methacrylate with Zr-NBBs, at 70°C for 3 
hours with benzoylperoxide (BPO) 0.5% by wt., and at 50°C f
with BPO 4% by wt.The polymerization was followed with Differential 
Scanning Calorimeter (DSC) in order to optimize conditions for cross-linking. 
The presence of exothermal peaks, between 120-180°C, suggested the 
occurrence of residual polymerization in these cured hybrid polymers. A 
hypothesis could be done about the occurrence of the exothermal 
phenomenon at high temperature: it could be ascribed to the polymerization 
involving unsaturated groups of Zr-NBBs.DMTA analyses were performed in 
shear mode on small specimens obtained from Zr-NBB/PHEMA and PHEMA 
Shear loss modulus exhibited two peaks, the first of which is related to the 
effect of adsorbed moisture and/or unreacted monomer, whereas the second 
one at about 110°C is ascribed to the glass transition temperature Tg. 
Moreover, Zr-NBB/PHEMA showed a higher thermal stability and rigidity with 
respect to pure PHEMA, being the value of shear storage modulus above Tg. 
directly pro

NBB/PHEMA
conclusion, Zr-NBBs were successfully used in the preparation of Zr-
NBB/PH
both in the wet and in the dry state. 

References 

POSTERS - ABSTRACTS 185



 

003- An Eco-Friendly Entry to Glassy Materials through Nano-
Engineered Silica Aerogel 

A. Alizadeh 1,2, A. H. Fallah 3 

[1] Chemistry Department, Razi University, Kermanshah 67149, Iran 
[2] Nanosceince and Nanotechnology Research Center (NNRC), Razi University, 
Kermanshah, Iran 

data. More experiments in this field 

[3] Faculty of Chemistry, Bu-Ali Sina University, Hamadan,  Iran 

A green and environmentally friendly method to obtain pure glassy materials 
through nano-engineered silica aerogel using silicone tetrachloride [Si(Cl)4] 
as a liquid precursor in supercritical carbon dioxide (scCO2) is proposed. The 
objective of this study was to utilize a modified sol-gel protocol to prepare 
glass from simple, safe and inexpensive liquid precursors without using solid 
precursors and the traditional melting technique which needs a high 
temperature and melting process. The obtained preliminary results from FTIR, 
DSC, TGA and XRD experiments reveled that based on the base-catalyzed 
treatment of Si(Cl)4 with ethanol at room temperature followed by a 
hydroxylation and condensation of the mixture in scCO2; an amorphous and 
organic-free silica aerogel was obtained. (Figure 1) This method provides a 
very efficient low temperature processing route for SiO2 glass manufacturing 
in a clean, environmentally friendly and mild reaction conditions. In this paper, 
we will show our preliminary results and 
are under investigation in our laboratories. 
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004- Thermal analysis of sol-gel alumino-silicate compounds 

1 1 1M. Tamasan , V. Simon , T. Radu , S. Bot2, S. Simon1 

[1] Babes Bolyai University, Faculty of Physics, M. Kogalniceanu, no.1, Cluj-Napoca, 

ds prepared by sol-gel 

Romania 
[2] Interdisciplinary Experimental Researches Institute, Treboniu Laurian no.5, Cluj-Napoca, 
Romania 

Thermal analysis results on alumino-silicate compoun
route are reported . The systems are investigated for applications in internal 
radiotherapy and hyperthermia. The temperature range of investigation for 
DSC curves was 20º-500ºC while the DTA signal was measured from 20ºC 
up to 1400ºC. The samples were prepared by using different SiO2 sources: 
C8H20O4Si (TEOS) and SiO2 . x H2O, and Al(NO3)3 . 9 H2O as Al2O3 source, 
respectively. By adding either Y(NO3)3 . 6H2O, Dy(NO3)3 . 5 H2O or Fe(NO3)3 . 
9 H2O in different ratios we obtain interesting results which will be compared 
and discussed in detail. In addition, we present XRD results on some of 
these samples after annealing at 500ºC for 1 hour. 
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005- Cellular ceramic catalysts for propulsion applications. Influence 
of sol-gel wash-coat procedures and active phases 

Rachid Brahmi , Yann Batonneau , Charles Kappenstein1, Daniel Amariei1, 

amiques Techniques et Industrielles S.A., La Resclause, Route de Saint Privat, F-

 whole cross section, (iv) 
high surface-to-volume ratio and (v) thin layer containing the active phase 
with shorter diffusion length and easier accessibility of catalytic active centers 
to reactants. For these reasons, monolithic reactors are attractive alternatives 
to traditional systems using gauzes or beds. As a consequence, they are 
proposed to be used for different applications in propulsion fields. 

Catalysts manufactured for this purpose were in monolithic form on cordierite, 
mullite or mullite-zirconia supports. Three wash-coat procedures have been 
used to increase the surface area and to enable a better anchoring of the 
active phase onto the support [2]. The wash-coating layer is an important 
quality criterion (porosity and thickness) and is obtained through sol-gel 
methods using boehmite sols. Precursors of the active phases (Ag, MnOx, Ir, 
Pt, Pd, Rh, depending on the reaction) were deposited by impregnation. 
Several monolithic catalysts have been manufactured and evaluated in order 
to assess their decomposition efficiency. They have been evaluated from 
firing tests and characterized using X-ray diffraction, electron microscopy and 
specific surface area determination. 

References 
1 P. Miotti, M. Tajmar, C. Guraya, F. Perennes, B. Marmiroli, A. Soldati, M. Campolo, C. 
Kappenstein, R. Brahmi, M. Lang, "Bi-propellant Micro-Rocket Engine", AIAA Paper 2004-
3690. 
2 R. Brahmi, Y. Batonneau, C. Kappenstein, P. Miotti, M. Tajmar, C. Scharlemann and M. 
Lang, "Ceramic catalysts for the decomposition of H2O2", Studies in Surface Science and 
Catalysis, 2006, 162, 649-656. 

1 1

Jean-Pierre Joulin2 

1 LACCO, UMR CNRS 6503, Université de Poitiers, 86022 Poitiers, France 
2 CTI, Cér
30340 Salindres, France 

The use of catalyst beds for propulsion applications is a method of choice by 
comparison with thermal decomposition methods both in monopropellant 
(hydrogen peroxide, hydrazine) and bi-propellant applications (H2-O2; H2O2-
ethanol) dedicated to space propulsion [1]. Indeed, it requires a lower onset 
temperature and enables to reach higher decomposition rates at lower 
temperature. Compared to conventional shape formed catalysts (wires, grids, 
pellets, spheres), monolith honeycomb catalysts have many advantages: (i) 
lower pressure drop, (ii) better thermal shock resistance, (iii) uniform flow 
distribution and mass/heat transfer conditions for the
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006- Novel glass materials for the high performance electrolytes and 
high proton conducting materials for H2/O2 fuel cells 

Department of Materials Science and Engineering, Nagoya Institute of Technology, Showa, 

tely silent, and much more of the energy is converted 

prove their 

2 fuel cell performance. Good catalyst 
n be achieved through innovative design of the MEA and better 

ethod to ensure maximum active sites. The current state of out 

Thanganathan Uma and Masayuki Nogami 

Nagoya, 466-8555, Japan 

Fuel cells are comple
into electricity. The fuel cells have been paid much attention as the promising 
alternative power sources due to lots of advantages such as high power 
density and low emission. The only disadvantage of the fuel cells associated 
with the cost. Technology must be developed to enable operation at low and 
high ambient temperatures. Currently, fuel cells have difficulty starting below 
zero and operating at high temperatures and altitudes, but progress has been 
significant over the last few years. Finally, the low cost requirements for 
transportation applications will require new approaches to cell materials and 
design.  

For challenge, stimulating to make low cost membrane (glasses) for low 
temperature fuel cell. The glass membrane exhibited relatively high proton 
conductivity and mechanically stable, and showed the feasibility of suitable 
potential electrolyte for H2/O2 fuel cells. Improving the glass materials used 
as membranes in fuel cells has been a major focus as a way to im
efficiency.  

In this study, novel proton conducting glass membranes have been prepared 
via sol-gel method utilizing heteropolyacids (HPAs) known, such as 
phosphotungstic acid (PWA) and phosphomolybdic (PMA). A new trend of 
H2/O2 fuel cells based on glass composite membrane was realized under 
different operating conditions such as membrane thickness, cell temperature 
and gas flow rate. These parameters affecting the power density was 
performed at room temperature. A key part of a H2/O2 fuel cell is the glass 
electrolyte membrane which is sandwiched between an anode and a cathode. 
Therefore, the design, and fabrication of the membrane electrode assemblies 
(MEAs) play a major role in the H2/O
utilization ca
preparation m
understanding of these interesting fuel cell systems will be reviewed. 

Keywords: H2/O2 fuel cell; Glass membrane; Pt/C electrode; I-V curves 
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007- Shape forming of materials by sol-gel method for a plasma 
catalytic reaction 

B. Fournaud1, A. Iordan2, S. Rossignol1, J. M. Tatibouet1 

nt inorganique, "Al. I. Cuza, Université de IASI, 66000 IASI 

e was based on the combination of oil-drop granulation with sol-gel 

 the opportunity to transpose the oil-drop process to the shape 

w. The 
zone 

The use of sol-gel method has revealed the possibility to prepare at relatively 
low temperature, new nanomaterials BaTiO3 in two shapes, powder and balls 
with similar structural properties. 
 

(1) Laboratoire de catalyse en chimie organique (LACCO), , UMR 6503, 40 Av Recteur 
Pineau, 86022 Poitiers(France) 
(2) Faculté de chimie, départeme
(Roumanie) 

In the last years, research in plasma technology has been largely increased 
for the treatment of exhaust gas flow. The use of a catalyst allows enhancing 
the efficiency of the system. In the so-called packet bed reactors, the 
presence in the plasma zone of materials with high dielectric properties such 
as BaTiO3 compound, allows to accumulate charges both at the spheres 
surface and especially between the balls. The use of these compounds in 
catalysis requires an adequate shape. In a plasma catalytic reaction, balls 
comply with these properties. To prepare spherical pellets, the selected 
procedur
route, as already developed in our group for the preparation of alumina-silica 
materials. During the granulation process, drops of sol are put through a 
paraffin oil layer in the course of the spherical pellets are formed. After aging 
in an aqueous solution, the soft wet-gel particles became rigid. In this work, 
the goal is to use the sol-gel method to prepare at low temperature, the 
BaTiO3 from titanium alkoxide and alkaline earth acetate precursor. We 
present also
forming of dielectric spherical pellets able to be used in a non thermal plasma 
reactor. 

The starting solution was prepared from a solution of titanium (IV) 
diisopropoxide (in isopropanol 75%) and barium acetate and glacial acetic 
acid as solvent. The shape forming is achieved by the addition of some 
additives as Butvar-B98, methylethylketone and ethylmethacrylate to the 
orange solution obtained after evaporation of the excess of solvent. The 
powder and balls are dried in a ventilated oven at 60°C overnight and finally 
annealed at 800°C for 2 hrs in static air. The shape forming do not act upon 
the crystallites size of the BaTiO3; 20 nm and 25 nm for oil-drop and powder, 
respectively. In addition, the first test in plasma reactor is encouraging. The 
balls resist to the position of high voltage (around 30 kV) and to mechanic 
shocks between balls and reactor due to the significant flo
mechanisms to form discharge are also modified and the production of o
increases in comparison with a packed bed reactor with alumina balls. 
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008- Preparation and Characterisation of Titanium Oxide 
Microspheres by Internal Gelation Process 

ioxide finds large application as a catalyst, as an inorganic ion-

were very stable without any cracks. The surface area and values 

T.V.Vittal Rao, Y.R.Bamankar, S.K.Mukerjee 

Fuel Chemistry Division, Bhabha Atomic Research Centre, Trombay, Mumbai –400 085, 
INDIA 

Titanium d
exchanger, and in waste water treatment. TiO2 (Titania) also has application 
as a photo catalyst because of its photo reactivity, nontoxicity, long term 
stability and low price.  

Different methods used for preparation of TiO2 powders are oxidation of 
titanium tetrachloride or hydrolysis/thermal decomposition of titanium 
alkoxide such as titanium tetraisopropoxide (TTIP). The present paper 
describes a novel method of preparing TiO2   in the form of spherical particles 
using Internal Gelation Process. Internal Gelation Process is well established 
and is used for the preparation of ceramic nuclear materials such as UO2, 
(U,Th)O2, (U,Pu)O2,[1,2] etc. For the preparation of titania by this process, 
titanium chloride or nitrate solution is mixed with 3M HMTA/urea solution in 
cold condition, this mixture is dropped through a stainless steel capillary as 
droplets into a glass column containing hot silicone oil pre heated to 90ºC. 
The droplets become hard as they travel down the column. The BET surface 
area and pore volume measurement was carried out for the 100ºC dried TiO2 
microspheres and was found to be ~367m2/g and 0.2cc/g respectively. The 
spheres were further heated to 250ºC and 500ºC to check their stability. The 
spheres 
decreased to 186 m2/g and 101m2/g for 250ºC and 500ºC respectively, while 
pore volume values decreased to 0.07cc/g and 0.05cc/g. To further check 
their stability TiO2 spheres were heated to higher temperature, at 1000ºC for 
16 hrs and then at 1100ºC for 3 hours. The spheres were found to be crack-
free even at these temperatures.  

The spheres will be further characterised by XRD, particle size analysis, 
density and SEM. The TiO2 spheres will be used for testing their application 
as cation ion-exchanger for removal of actinides from radioactive waste 
solution. The technique developed is very useful for obtaining porous TiO2 
having high surface area and the material is very useful in carrying out 
doping studies with other metal ions of interest for any suitable application.   

References 
V.N.Vaidya, J.K.Joshi, S.K.Mukerjee, R.V.Kamat and D.D.Sood, Journal of Nuclear 
Materials, 148 (1987) 324 
Rajesh V. Pai, S.K.Mukerjee and V.N.Vaidya, Journal of Nuclear Materials, 325 (2004) 159 
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009- Preparation of Sulfated Zirconia Catalysts by Sol-Gel
Influence of the Hydrolysis Control on the P

 Process: 
hysico-Chemical 

and Catalytic Properties 

L. Ben Hammouda , A. Gorbel , G. Clet , M. Houalla2 

oratoire de Chimie des Matériaux et catalyse, Faculté des Sciences de Tunis, 
Université El Manar, Campus Universitaire 2092 Tunis - Tunisie 

 

es, based on zirconium oxide have 

 
using different zirconium alkoxides, 

 zirconium precursor. Concerning the properties of the solids 

n of the sulfate species,which enhances activity during 
r 

molar ratio equal to 0.5 allowed to obtain an optimal sulfur content and a high 
specific surface area. Hence, these interesting results show that sol-gel 
method is a very promising route to prepare performing catalysts based on 
sulfated zirconia for the use at the industrial scale. 

1 1 2

[1] Lab

[2] Laboratoire Catalyse et Spectrochimie, Ecole Nationale Supérieure d'Ingénieurs de Caen,
6, Bvd Maréchal Juin, 14050  Caen - France  

Among various solid acid catalysts such as zeolites, clays and 
heteropolyacids, the sulfated metal oxid
emerged as powerful catalysts due to their super-acidity, high reactivity at 
low temperature and reusability. However, the catalytic performances of 
sulfated zirconia depend strongly on the properties of the material. The 
influence of the preparation parameters on the catalytic activity has been 
thoroughly discussed in the literature, particularly the zirconia precursor, the 
sulfation procedure and the calcination treatment. 

The sol–gel method using metal alkoxides is a promising way to produce 
homogeneous alcogels with particular physical and chemical properties. 
However, the handling of the alkoxide precursors is much more difficult. To 
generally improve the quality of the material, the influence of sol–gel 
parameters as the gelation rate involving the zirconium centres has to be 
controlled to determine the properties of the resulting sol–gel product. 
Especially the high reactivity of metal alkoxides with water makes the 
preparation difficult compared to inorganic precursors. The acid-to-alkoxide 
ratio used during synthesis was found to affect the relative rates of hydrolysis 
and condensation significantly. Taking into account the importance of the 
impact of the hydrolysis ratio (H2O/Zr) on the properties of sulfated zirconia 
prepared by sol-gel process, we tried to study the influence of the kinetics of 
the stage of gelation on the properties of sulfated zirconia catalysts. So, we
prepared solids by in situ hydrolysis, 
according to a new synthesis way based on the alcohol dehydration reaction.  

Sample characterization was carried out using chemical analysis, N2 
adsorption-desorption techniques, XRD, Raman spectroscopy, FTIR of 
adsorbed pyridine and XPS. Catalytic properties have been evaluated in n-
butane and n-hexane isomerization reactions. Obtained results show that 
time necessary for gelation is significant and depends considerably on the 
nature of the
obtained by this method, we found that the use of the zirconium propoxide 
led to a better retentio
n-butane and n-hexane isomerization reactions. In addition an initial S/Z
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010- Effect on the structure of vanadium phosphate during the reflux
of VOPO4.x H2O in different solvents 

 

L. Oualal, S. A. Ennaciri, E. K. Hlil, A. Laamyem 

Vanadyl phosphate dehydrate VOPO4.2H2O is a principal precursor to obtain 

 because it apparently 
all of phases the system VPO1. In this study, the synthesis of the 
VOPO4.2H2O via alkoxides method was investigated
should be more versatile than the others2. 

Vanadyl phosphate hydrates have been obtained by reflux of VOPO4.x H2O 
prepared via alkoxide method in different solvents. This study is depending 
on the time of the reflux and the nature of solvent. VOHPO4.x H2O3 has been 
found, after 24 hours of reflux in alcohol solvent. This phase was already, 
prepared by Hutchings and al4, but at another conditions. X-ray study 
showed that VOPO4.x H2O powder still stable in Tetrahydrofuran as solvent. 
The materials were characterised by X-ray diffraction, I.R infrared microscopy, 
DTA/GTA differential thermographic analysis and Scanning Electron 
Microscopy (SEM). 
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011- Preparation of TiO2 Film on ITO Substrate through Sol-gel for 
Application in Dye-sensitized Solar Cell 

o Liu, Lianan Qian, 
Zhenzhen Luo, Haiyang Li, Xiangzhong Ren, Peixin Zhang 

In this paper, the application of Nano-crystalline TiO2 thin films in dye-

transparent with pH value of 8.0. Coating was prepared by spinning and 
. Titanium oxide sol was prepared through using inorganic 

atings were between 20-80nm. The sols 

oating. The crystalline phase was investigated through X-rays 

2 also described in detail. The 
results showed that little change in electrical and optical properties of ITO 
glasses at low-temperature treatment, and a good absorbance of dye for 
titanium oxide coating. It was concluded that titanium oxide coating though 
sol-gel can be applied in application in dye-sensitized solar cell. 

Zhongkuan Luo, Hongyuan Sun, Honghua Cai, B

College of Chemistry and Chemical Engineering,  Shenzhen University,  Shenzhen 518060, 
P.R. China 

sensitized solar cells is introduced and the technology of preparation for TiO2 
thin films was described. Dye sensitized solar cells (DSSCs) were fabricated 
using porous thin films of TiO2 on the ITO substrate through sol-gel method. 
As-spin and sprayed coated films were amorphous, so the films were 
annealed to improve their crystal structure. The films were sensitized with a 
photoactive dye and implemented into a DSSC configuration as the electron 
collecting electrode.  

The obtained sol of titanium oxide is aqueous, and the mixed sol is 

spraying sol
titanium salt. Thickness of the co
were characterized by IR spectrum. AFM was used to investigate the 
prepared c
diffraction. 

The substrates are ITO glasses. Analysis of structure and properties on the 
film of TiO  and ITO after heat-treatment are 
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012- Texture selection by precursor chemistry in chemical solution
deposited SrTiO3 thin films as alternative
conductors 

 
 buffer layer for coated 

rperforschung and CNI, Forschungszentrum Jülich GmbH, Germany 

r, (b) avoid oxygen diffusion from the 

lity in composition variations and the 

3, as well 
as RABiTS. Solutions based on acetate and propionate precursors show 
strong differences in texture selection depending on the substrate and the 
atmosphere. Thus films were deposited by spin coating on short samples and 
by dip coating onto longer samples. The influence on the growth of the YBCO 
and the effect of seed layers will be also studied and a comparison to lead 
based systems will be drawn. Finally, a first qualitative model will be 
discussed, to explain the differences in texture. 

 
This work was supported by the Bundesministerium für Bildung und Forschung contract no. 
13N8551A (project LOLY II). 

T. Schneller, S. Halder, M. Bäcker, R. Waser 

Institut für Werkstoffe der Elektrotechnik II, RWTH Aachen, Germany 
Trithor GmbH, Heisenbergstr. 16, D-53359 Rheinbach, Germany 
Institut für Festkö

In recent years a fast-growing worldwide interest in the development of the 
second generation (2G) of high-temperature superconductor (HTS) wires is 
observed for applications such as transmission cables or in high field 
magnets. These 2G HTS wires generally consist of a superconducting layer 
like YBa2Cu3O7-x (YBCO) epitaxially grown on an also epitaxially grown buffer 
layer on a pure or alloyed rolling assisted biaxially textured substrate 
(RABiTS). The importance of the buffer layer is threefold; (a) transfer the 
texture of the tape to the superconducto
YBCO during oxygenation anneals into the Ni, and, (c) prevent any nickel 
from diffusing into the superconductor, which would be detrimental. During 
the last few years various complex buffer layer architectures comprising of 
multiple layers, have been devised to serve the aforementioned purposes. 
However, recently it has been shown that when SrTiO3 (STO) is deposited 
epitaxially on these nickel foils it serves both the purposes efficiently. Among 
the various deposition methods chemical solution deposition (CSD) has 
specific advantages such as flexibi
possibility to coat large area substrates. Since it is a non-vacuum method 
less expensive equipment is needed. Due to these advantages there is 
considerable interest in the development of all-solution based processes. 

In the present work we investigate the influence of the type of carboxylate of 
STO precursor solutions on the texture selection of the STO buffer layer on 
model substrates like platinized silicon and single crystalline LaAlO

POSTERS - ABSTRACTS 195



 

013- Spin-coated Zirconia Layers for 300 mm Wafer Technology 

1, T. Mayer-UC. Klein hma2, A. Michaelis2, H.-P. Sperlich3, J. Trepte3 

1099 Dresden, FRG 
(2) Fraunhofer IKTS Dresden, Winterbergstr. 28, 01277 Dresden, FRG 

tively 
small substrates, normally to 100 mm (4 inch) wafers. Very few papers deal 

(1) Fraunhofer CNT Dresden, Königsbrücker Str. 180, 0

(3) Qimonda Dresden, Königsbrücker Str. 180, 01099 Dresden 

The spin-coating technique is normally used to deposit layers on rela

with the coating of transition metal compounds on 8’’ substrates [1], or with 
the coating of SiO2-containing solutions on 12’’ wafers [2]. Therefore, for the 
semiconductor industry it would be very promising, to deposit special 
transition-metal containing solutions with the spin-coating technique onto the 
now normal wafer size. The technique is very cheap, quick and reproducible, 
and the coatings can be used as high-k dielectric materials or new etch 
masks. 

The problem of the precursor solutions are a low stability (because mostly 
alkoxides are used), and the disadvantages of the resulting films are a high 
inhomogeneity, stress and porosity and a low crack-free thickness. These 
problems are solved by us and the resulting dense, crack free films have 
perfectly suited properties. The thickness of a double-coated amorphous 
ZrO2 layer is 400 nm, a refractive index of 2.04 indicates a porosity of about 
10 %, which is quite low for an amorphous Zirconia film. No residual carbon 
can be found in the layer. A SiO2 interlayer has been found between bare 
silicon and the zirconia film. 

 
Fig.1: SEM cross section of a 300 mm wafer coated with ZrO2 on 40 nm SiO2 
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014- Improvement in Practicality of Organic-Inorganic hybrid Coating 

ogo 664-8520, 

Sol-gel process has been widely recognized as useful method for producing 

 organic-inorganic hybrid materials. But at present there are few 
glass articles coated with organic-inorganic hybrid films for architectural or 

re introduced. But again organic components 
reduce rigidity of the films. Thus thickness and hardness have been invincible 
obstacle to organic-inorganic hybrid coatings. 

In this study, organic polymer-containing thick silica films with highly 
mechanical strength were successfully obtained via sol-gel process with a 
low temperature treatment at 200oC. The films were achieved by controlling 
of hydrolysis and poly-condensation reaction of silica species. The thickness 
was varied from 2.2 to 3.7 µm with the organic polymer content, and the 
mechanical strength was sufficiently high. Applying this technique, IR cut 
glass for automotive window has been on the market since 2006. This break 
through will expand the utilization of organic-inorganic hybrid coatings for 
architectural or automotive window as well as other sophisticated 
applications. 

K. Kamitani, K. Inoguchi, T. Sasaki 

Technical Research Laboratory, Nippon Sheet Glass Co., Ltd.,  Itami, Hy
Japan 

advanced materials. Functional coating through the process is one of the 
most extensively studied areas. And some commercial products have been 
successfully developed. For architectural or automotive window, sol-gel 
coated products have been steadily increasing. Water-repellant glass, UV-cut 
glass, Low-reflection glass, Colored glass, and Self-cleaning glass are on the 
market. 

It has been mentioned in many literatures that Sol-gel has great potential for 
creating

automotive window. One major reason is insufficient scratch resistance of the 
films.  Organic-inorganic hybrid films are processed at relatively low 
temperature to prevent decomposition of organics. So they are more or less 
porous. Higher temperature is needed to turn them into pore-less films. 
Another reason is difficulty in making thick film without cracking. If the film is 
thicker than about 1 micron, inevitably they crack due to the tensile stress 
induced by shrinkage during drying and/or heat treatment. Addition of organic 
constituents in the matrix can alleviate the cracking, and usually organically 
modified silicon alkoxides a
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015- Elaboration et caractérisation de films minces de BLT 
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risation rémanente (Bi4Ti3O12 (BTO)) manifestées à l’état « bulk » 
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Les phases d’Aurivillius sont des oxydes ferroélectriques de formule générale 
(Bi2O2)(Am-1BmO3m+1) présentant une structure en feuillets (Bi2O2)2+ entre 
lesquels s’intercalent m couches bidimensionnelles de type perovskite. Leurs 
propriétés de résistance élevée à la fatigue (ex : SrBi2Ta2O9 (SBT)) et de 
forte pola
en faisaient de bons candidats potentiels à l’intégration dans les mémoires 
vives ferroélectriques non-volatiles « FRAMs » [1,2]. Aussi ont-ils été 
largement étudiés sous forme de films minces. Cependant, les films de SBT 
présentent de sérieux inconvénients tels que leur température de synthèse 
élevée (> 800°C) et leur faible polarisation rémanente (~ 4-16 µC.cm-2), 
insuffisante pour atteindre une densité élevée d’intégration [3]. Dans le cas 
des films de BTO, c’est la résistance à la fatigue qui s’est révélée insuffisante. 
Récemment, il a été découvert que la substitution du bismuth par le lanthane 
améliore la résistance à la fatigue des films de BTO (au détriment de la 
polarisation rémanente) [4,5]. Le meilleur compromis est obtenu pour la 
composition Bi3,25La0,75Ti3O12 (BLT). Les films de BLT présentent en outre 
l’avantage d’une température de synthèse compatible avec la technologie 
des circuits intégrés. C’est le ferroélectrique le plus prometteur de la famille 
des phases d’Aurivillius [6]. 

Dans ce travail, des films minces de BLT ont été préparés par voie de chimie 
douce et spin-coating. Les précurseurs métalliques (citrate de bismuth, 
oxyde de lanthane et isopropoxyde de titane) sont d’abord dissous en milieu 
aqueux. La solution est déposée par spin-coating sur différents substrats : 
(SiO2/Pt) et (SiO2/IrO2). Les films obtenus sont recuits à différentes 
températures. Les échantillons sont ensuite caractérisés par diffraction de 
RX, et par microscopie électronique à balayage (MEB). Les résultats de DRX 
montrent que la phase BLT est obtenue sans phases secondaires et à basse 
température. L’étude microstructurale a montré que certains de ces films 
sont continus, or ceci dépend des conditions de dépôt et de la nature du 
substrat. 
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016- Mechanical Properties of Composite Gels 
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This research introduces an analysis of mechanical properties of composite 
silica gels. The composite gels are obtained by adding silica particles (Aerosil) 
loads of different size in the gel polymeric network. Previous studies have 
revealed that the inclusion of aerosil loads in silica gels synthesis generates 
composite gels which display a considerable improvement in their 
mechanical properties. We show, through this research, the results obtained 
by studying the mechanical and textural properties of composite aerogels 
and xerogels elaborated using silica particles of about 14nm average 
diameter and particles with 40 nm average diameter as load. Composite gels 
were obtained from polymeric gelation of a silica alcoxide solution in 
presence of silica particles. Silica load percent was varied from 0 and 70%. 
The Elasticity Modulus measured in the two kinds of composite aerogels 
show an ascending tendency as the load increases. On the contrary, in the 
case of xerogels, the Elasticity Modulus decreases as the silica particles load 
increases. Likewise, a decreasing tendency in the specific surface area 
values was observed for aerogels and xerogels as the load percent increases. 
An explanation for this behavior is proposed. 

Key Words: Composite gels, Elasticity Modulus, silica particles, Specific 
Surface area 
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017- Composite Gels Synthesis with MCM-41 Load 
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A composite monolithic aerogels synt
introduced. Composite gels were obtained from a silica alcoxide solution in 
presence of MCM-41 equivalent to 1% of the total silica moles in the solution. 
Samples were dried applying hypercritical drying with CO2 (9,5 MPa, 50°C) 
and ethanol (15 MPa, 300°C). Characterizing aerogels using BJH techniques 
revealed that aerogels dried with CO2 show a double peak in the Pore Size 
Distribution, one due to gel and the other one due to MCM-41. On the 
contrary, for those dried with alcohol only the Pore Size Distribution 
characteristic of gels is observed. 

 
Key Words: MCM-41, Silica Gels, Aerogels. 
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018- Innovative synthesis of mesostructured actinides containing 
materials using complex fluids as template 

Camille Guiot1, Stéphane Grandjean1, Patrick Batail2 

closed fuel cycle generate a need for new advanced materials integrating the 

2 5
obtained solid is to be a mesoporous material with ordered pores, and 
ecomes a prime choice material, for example to immobilize actinides. The 

 its ability to host actinides, which are 
surrogated by neodymium. It is also a preliminary material for the study of the 
synthesis of uranium oxide based materials, thus preventing from the 
drawbacks of working with radioactive materials. The vanadium pentoxide is 
used as a template since it structure itself as ribbon-like mineral liquid 
crystals that can be aligned in weak magnetic field; consequently, the final 
material may be structured at a nanoscale over a macroscopic range.  

In this purpose, various methods of zirconia synthesis are being studied such 
as hydrothermal routes, hydrolysis-condensation of zirconium alkoxydes 
processes, etc. Since the shape of vanadium oxide in solution is very 
sensitive to the ionic strength of the medium and the pH, the main difficulty is 
to establish a synthesis protocol which is compatible with the presence of 
vanadium pentoxide, remaining in its ribbon-like liquid crystal form.  
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Within the framework of generation IV nuclear reactors, the prospect of a 

actinides jointly. Researches are conducted on fuel material precursors 
synthesized by soft chemistry processes, which allow a fine control of the 
homogeneity and ordering at a nanoscale [1]. In a view to mesostructure an 
inorganic matrix, recent studies [2,3] have highlighted  the potential of 
mineral liquid crystals as templates in new soft chemistry synthesis routes. 

The studies presently exposed relate to an original synthesis of an inorganic-
inorganic hybrid material consisting in a main zirconia matrix templated by 
ribbon-like vanadium pentoxide. After eliminating the V O  template, the 

b
zirconia matrix has been chosen for
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019- Bimetallic Alkoxide Precursors of Ferroelectric Materials for 
Sensor Applications : Structure and Stability Study 
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Develo
BaTiO3 and SrZrO3, has attracted a lot attention during the last two decades. 
Preparation of high purity dense coating of these phases requires the using 
of highly solution and even gas phase stable single-source precursors for 
Sol-Gel [1] and MOCVD [2] applications respectively. The homoleptic 
bimetallic alkoxides cannot be successfully applied in these approaches 
because of their poor stability, which urges the development of synthetic 
approaches and structural characterization of new mixed-ligand complexes.  

Interaction of alkaline earth elements, strontium or barium, with Zr(OnPr)4 or 
Ti(OnPr)4 in toluene-propanol with subsequent addition of 2 eq. of Hthd 
provides molecules with required cation ratio 1 : 1. 

The geometry and especially the stability of molecules influence their 
application. Both compounds display high stability in solutions according to 
NMR. Analysis of the evaporation behaviour with the help of EI-Mass-
Spectrometry shows that while Ba2Ti2(thd)4(OnPr)8(nPrOH)2 evaporates 
without decomposition, its analogue Sr2Zr2(thd)4(OnPr)8(nPrOH)2 undergoes 
partial decomposition. It transforms into the complexes 
Sr2Zr(thd)4(OnPr)4(PrOH) and Zr(OnPr)(thd)3 that have also been 
characterized by X-ray single crystal study. Both these complexes are volatile, 
but the transport of the latter Zr(OnPr)(thd)3 increases the Zr conten
destroys the homogeneity of the coating. The decomposition of the 
isopropoxide analogue, Sr2Zr2(thd)4(OiPr)8, on evaporation is complete, 
which precludes its efficient application as precursor. Stability of the 
complexes can be understood as interplay between the sizes of the cation 
and the ligands. 
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020- Bottom-up fabrication and dielectric properties of BaTiO3 film
with (100) preferred orientation 
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been reported [1]. In this 

compared to the BaTiO3 films deposited on 
x/SiO2/Si substrate without the homogeneous thin buffer layer. 

3

creased with 
frequency up to 1 MHz. The dielectric constant had a broad band around at 
Tc of 105ºC and the characteristic indicated that the film behaved as a 
relaxor. The maximum dielectric constant was about 770. The C-V curves at 
a frequency of 1 MHz indicated that the tunable response seemed to be good. 
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BaTiO3 is environmentally friendly and one of the main lead-free materials for 
dielectric, piezoelectric, and electro-optic applications.  Recently BaTiO3 and 
related Ba(Ti,Zr)O3 films exhibit an increasing interest due to huge 
applications of piezoelectric micro-electro-mechanical systems (MEMS) 
technology.  Ferroelectric BaTiO3 films have received much attention for their
applications as the integral fulfilled capacitors. The dielectric, ferroelectric 
and piezoelectric properties strongly depend on the thickness and orientation 
of the films.  In our previous work, a fabrication method for oriented thicker 
film by using Ba-Ti double alkoxide solutions has 
paper, the BaTiO3 films with higher degrees of (100) orientation were 
deposited using both of the heterogeneous LaNiO3 nucleation layer and 
homogeneous BaTiO3 buffer layer. The microstructure and dielectric 
properties are characterized in relation to the sol-gel processing using the 
double alkoxide solution. BaTiO3 films were grown using Ba-Ti double 
alkoxide solutions, which were prepared by dissolving barium metal and Ti-
isopropoxide in 2-methoxyethanol as a solvent and heating at 80ºC.  Various 
concentrations of the double alkoxide precursor solutions were prepared and 
deposited by spin-coating at 3000 rpm for 30 s on the LaNiO3 thin films, 
which were preformed on Pt-coated Si substrates. Then the films were 
annealed at 750ºC for 10 min by a rapid thermal annealing (RTA) method in 
an oxygen atmosphere. The XRD profile of thicker BaTiO3 films deposited 
onto the thinner BaTiO3 layer indicated that the films with a thickness of 1µm 
are still (100)-predominant, and the crystalline quality is significantly 
improved as 
LaNiO3/Pt/TiO
The average grain sizes are found to be ~70 nm by AFM measurements. The 
cross-section FE-SEM photograph of the BaTiO  film showed that the 1 �m-
thick film was dense and consisted of isotropic grains with diameters of 50-70 
nm. The dielectric constant was almost 1300 at 1 kHz and de
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021- Synthesis of Li3xLa2/3-xTiO3 (LLTO) by EISA method for pH 
microsensor application 
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hium lanthanum titanate, with formula Li3xLa2/3−xTiO3, (LLTO) is one of 
the fastest crystalline lithium ionic conductors owing to its crystallographic 
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structure. A maximum conductivity of 10−3 S cm−1 was measured at room 
temperature for the composition Li0.30La0.57TiO3 (x = 0.10). LLTO is highly 
stable: thermally, from 4 K to 1600 K, electrochemically, until 8 V, and 
chemically, it does not react with water. The use of this material as ceramic in 
pH sensor has been clearly demonstrated and is now under development in 
our laboratory. The method used for synthesis is mostly the classic solid 
state reaction (SSR) method which requires high temperatures (until 1200°C) 
and long time (12 hr) of heating with several intermediate grindings. 

The aim of this paper is to study new chemical synthesis methods to prepare 
thin coatings of this oxide with a good adherence on the substrate and then 
obtain pH microsensors. Chemistry in solution seems to be a good approach 
to prepare a "homogeneous" and viscous solution of the cation species that 
may later be deposited on an appropriate substrate. The basic steps involved 
in such a procedure are: (i) the preparation of the precursor viscous solution, 
(ii) the deposition by dip-coating or spin-coating on the substrate (iii) the 
drying of the film and then the pyrolysis of the organic species to form an 
amorphous film of precursors (iv) finally, the heat treatment of the coating to 
crystallize the oxide in the final desired phase. Such a procedure generally 
leads to a short time of synthesis and it can be carried out at very low 
temperature if compared to the time and temperature used with the SSR 
method. We used herein the Evaporation-Induced Self-Assembly (EISA) 
method. This method leads to the preparation of LLTO films with a good 
adherence on the substrates. Further, we avoid the use of alcoxydes, which 
are very sensitive to moisture and often leads to LLTO with impurities. This 
method was first optimised for the preparation of LLTO powder. Afterwards, 
films have been prepared. The adherence of the precursors solution is 
excellent. X-Ray Diffraction (XRD) technique showed that LLTO is formed 
during the heat treatments of the coatings. The optimisation of the chemical 
route to prepare LLTO will be presented in this paper.  
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022- Optical and structural characterizations of LiGdF4:Eu/SiO2
composites prepared by t
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So far most inorganic compounds based on the sol-gel process consist only 
of oxide networks. With the aim to design advanced luminescent films for 
lighting and scintillating applications, we have developed an original 
synthesis route based on the sol-gel process to prepare fluoride materials. 
The synthesis procedure utilizes as starting materials lanthanide salts, metal 
alkoxides and a β-diketone containing fluorine as in-situ fluorination agent. To 
prevent any oxidization and insure complete burning of organic groups, 
thermal treatments were performed under F2 atmosphere. Following this 
procedure, powders of LiYF4:Eu3+ and LiGdF4:Eu3+ were synthesized [1]. 
Analyses of infrared and Raman spectroscopies revealed the absenc

amorphous xerogels to crystallized samples was studied by X-ray diffraction, 
19F NMR and X-ray absorption spectroscopies. 

Unfortunately, coatings achieved from the sols obtained through this way do 
not exhibit a single phase as well as a satisfying transparency so that we 
have oriented our investigations towards nanostructured fluoride phosphors 
based on oxide/fluoride nanocomposites [2]. Starting from metal acetates, 
TEOS and TFA as precursors, we have succeeded in preparing LiGdF4:Eu3+ 
embedded in a SiO2 network. The sintering treatment was performed under 
inert atmosphere at 700°C. Formation of fluoride nanocrystallites was 
analyzed structurally (XRD, TG/TDA, Raman, NMR) and morphologically 
(SEM, TEM) while the silica matrix was evidenced by several techniques 
(XRD, IR and Raman spectroscopies). On the basis of the first optical 
measurements, results are very promising since quite close to those obtained 
from pure LiGdF4:Eu3+. Such observation is consistent with fluoride 
nanocrystallites well dispersed within the silica matrix.  

As a conclusion, such achievement should enable the possibility to produce 
novel phosphors based on fluoride/oxide nanocomposites opening 
possibilities for new designs of optoelectronic devices such as plasma 
display panels or full-color UV-LED. 
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023- Characterization of the ZnSe nanocrystals embedded in silic
matrix grown by the sol - gel method 
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The incorporation of molecular species, in transparent vitreous matrices, 
often held the attention of the researchers with an aim of modeling the optical 
properties of glasses. This interest for glasses as stamps reception are dregs 
mainly with the great diversity of their compositions, the isotropy of their 
properties and their easy manufacture accompanied by an easy working. 

In this work, we initially prepared, by way sol – gel, the silica matrices in 
massive form stalemate the tetraéthylorthosilicate (TEOS) (Si(OC2H5)4), 
ethanol (C2H5OH), hydrochloric acid (HCl) and distilled water (H2O), in 
which then were dispersed the ZnSe nanocrystallites. 

The optical characterization of the samples showed a shift of the edge of 
absorption towards great energies compared to the massive crystal and the 

to the creation of let us excite in the 
nanocrystals ones of ZnSe. This displacement had to the effect of 
containment quantum induced by the low size of crystallites of ZnSe which 
estimated at 3,69 nm. When with the diffraction of x-rays, the spectra 
obtained confirm the presence of nanocrystals of ZnSe in silica and indicate 
the structure of the phase of ZnSe. 
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024- Sol-gel combustion hybrid method using carbon black for nano
crystalline TiO2 synthesis 

-

re synthesized employing a new route sol-gel 
combustion hybrid method using acetylene black as a fuel. Sol–gel 

ges 
of inexpensive precursors, a simple preparation method, and a resulting 

der synthesized by sol-gel combustion 
hybrid method was examined by XRD. XRD pattern of powder calcined at 
500°C shows the formation of pure anatase TiO2, and all the peaks can be 
indexed well to the pure phase patterns. We further used the scanning 
electron microscope (SEM) to investigate the morphology of TiO2 nano-
powders. SEM micrograph showed that the TiO2 powder consists of very 
uniform size particles of 10-15 nm in size. 
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TiO2 nano-powders we

combustion is a novel method, with a unique combination of the chemical 
sol–gel process and the combustion process, based on the gelling and 
subsequent combustion of an aqueous solution containing salts of the 
desired metals and inorganic fuel like acetylene black, giving a voluminous 
and fluffy product with a large surface area. This process has the advanta

nano-sized powder. In the present study, the possibility of obtaining TiO2 
nano powders with the uniform particle size by sol-gel combustion process 
has been investigated.  

For the synthesis of TiO2 nano-powder, 0.75 g of acetylene black was added 
to the 750 ml of 0.15M tetramethyl ammonium hydroxide solution. 125 ml of 
titanium isopropoxide was injected into the tetramethyl ammonium hydroxide 
solution under vigorous stirring until it turned to a sol at ambient condition. 
This sol was heated at 120oC to get the sol transferred into dried gel. Being 
ignited in air at 500oC, an auto-combustion process took place and as-burnt 
powder was obtained.  

Crystal structure of the TiO2 pow
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025- Lanthanide alkoxide precursors for the sol gel synthesis of 
nanoparticles and nanocomposites 
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XS 

Claudia Feldgitscher, Guido Kickelbick 

Institute of Materials Chemistry, Vienna University of Technology, Gedtreidemarkt 9, 1060 
Vienna, Austria 

Organic and inorganic-organic hybrid polymers were intensely investigated 
as matrices for luminescent lanthanide compounds recently. These 
sophisticated materials find their use in a wide field of industrial applications 
such as phosphors, optical fibre amplifiers and photoelectroluminescent 
displays. Generally, the introduction of nanoparticles into polymers and their 
uniform distribution is a big challenge for preparative chemistry, due to the 
often present incompatibility of inorganic nanoparticles with the organic 
matrix and the thus obtained problems, such as inhomogenities based on 
aggregation phenomena. In this project sol-gel chemistry applying more 
compatible metal alkoxides as precursors for the nanoparticles and the use 
of capping agents for the
lanthanide chemistry. A partial alkoxide exchange of the used lanthanide 
alkoxides with bidentate ligands, such as acetylacetonate or phenantroline 
bearing functional groups that can be tailored depending on the required 
property was performed. Either the functional group adds an additional 
optical or electronic property to the particle or it acts as a crosslinker to 
incorporate the nanoparticles into the organic polymer matrix. The sol-gel 
derived polymers containing lanthanide oxide nanoparticles were either 
prepared in a two st
introducing them into the polymer or by in situ hydrolysis of the modified 
lanthanide precursor. 

Applying crosslinked polymers that mimic a solid microemulsion by 
containing a hydrophobic matrix with hydrophilic areas allowed an in situ 
processing of the nanoparticles in the hydrophilic cavities. Here we present 
results of the sol-gel preparation of lanthanide oxide nanoparticles and their 
polymer nanocomposites. The precurs
spectroscopi
synthetic par
the nanocomposites were analyzed using electron microscopy and SA
measurements. 
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026- Synthesis of Highly Sterically Hindered Niobium and Tantalu
Alkoxides and Their Microhydrolysis

m 
 in Highly Basic Medium 

nd Vadim G. Kessler 

Highly sterically hindered alkoxide complexes of early transition metals with 

(O2C6H12)2(OC6H12OH)4. 

Marco Donat, Gulaim A. Seisenbaeva a

Department of Chemistry, SLU, Box 7015, SE-75007Uppsala, Sweden 

bioligands, such as polyols, carbohydrates and aminoacids, are of interest as 
precursors in controlled construction of porous materials and also as 
molecular models for the interactions of metal cations with biological 
molecules. 

We have investigated the interaction of niobium and tantalum alkoxides with 
such ligands as diacetone-glucose, sarcosine, lysine, penicillamine and 
pinacol report here isolation and structural characterization of the product. 
The general feature in the reactivity of alkoxide complexes is that the major 
factor in stabilization of the complexes is Brönsted acidity of the ligand and 
possibility of formation of additional hydrogen bonds in the structure. 
Presence of strong organic bases does not influence the complex formation, 
while inclusion of stronger basic functionalities destabilizes the complexes via 
organic side reactions, for example, lactam formation in case of aminoacids. 
We were able to isolate, for example, highly moisture-sensitive ortho-
pinacolates of Nb and Ta, M(O2C6H12)2(OC6H12OH), in the presence of 
excess of triethylamine. The difficulties of the earlier attempts to prepare 
these complexes [1] were unsuccessful because of extremely high solubility 
and easy hydrolysis of these species. The first step in microhydrolysis of 
M(O2C6H12)2(OC6H12OH), M = Nb, Ta, independently of basicity of the 
medium provides M2O

The general conclusion of this work is that the Lewis acidity does not play 
any important role in reactivity of metal alkoxide complexes in agreement 
with our observations for zirconium and titanium alkoxide derivatives [2]. 
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027- Preparation and characterization of lithium titanate (Li2TiO3) 

T.V.Vittal Rao, Y.R.Bamankar, S.K.Mukerjee, S.K.Aggarwal and 

ha Atomic Research 

 is specially, attractive for obtaining suitable tritium breeding ratio 
(TBR). Recently, lithium titanate (Li TiO ) was proposed to be used as an 

rough a capillary as droplets 
into a column containing silicone oil pre-heated to 90ºC where the droplets 

 get 
enting them from cracking during heat 

e end product was characterized by XRD, surface area, particle 

V.Venugopal   

Fuel Chemistry Division, Radio Chemistry and Isotope Group,   Bhab
Centre, Trombay, Mumbai – 400 085, INDIA  

In the recent years Lithium based ceramics have received considerable 
importance as tritium breeders for fusion reactors. Some of the ceramic 
breeder materials considered include Li2O, LiAlO2, Li2ZrO3, Li2TiO3 and 
Li4SiO4. Li2O

2 3
important material for tritium breeding. Li2TiO3 can be used in a breeder 
blanket because of low temperature tritium recovery. Li2TiO3 is especially 
good material from the point of view of reprocessing. 

Conventional method of producing Li2TiO3 ceramics is mixing the constituent 
oxides or carbonates and heating to high temperature. As compared to solid-
state route, solution based routes have been known to produce powders with 
better homogeneity and controlled morphology. The present paper describes 
the preparation of Li2TiO3 spherical particles by Internal Gelation Process, 
one of the Sol-Gel Process developed in our laboratory for the preparation of 
various types of ceramic nuclear materials such as UO2, ThO2, (U,Th)O2 and 
(U,Pu)O2 in the form of spherical particles of different sizes depending on the 
requirement.  For the preparation of Li2TiO3 in the form of spherical 
particles/pebbles, solutions of Lithium nitrate and Titanium oxy-chloride were 
taken in the required proportion and mixed with 3M HMTA/Urea solution in 
cold condition and this mixture was dispersed th

get converted into hard spheres. The spheres were first washed with CCl4 so 
as to degrease the outer surface. Subsequently, they are washed with 
suitable chemical so that the unused chemicals and reaction products
removed from the spheres thus prev
treatment. Th
size, SEM, trace metallic and non-metallic impurity analysis. 
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028- Di-ureasils modified by 1,2-bis(4-pyridyl)ethylene ligand and 
Eu(III) complex 

. A. Sá Ferreira , S. A. Junior , O. L. Malta , and L. D. Carlos1 

om a convolution of the 
emission originated in the NH/C=O groups of the organic/inorganic cross-

3+ ions. 
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One of the strategies adopted in the last few years to simultaneously improve 
the thermal stability, the mechanical features and the light emission 
properties of lanthanide β-diketonates complexes is the incorporation of 
these complexes into sol-gel derived organic-inorganic hybrids [1]. Among 
the organic-inorganic hybrid hosts investigated, mention must be done to 
photoluminescent di-ureasils, whose hybrid framework consists of a siliceous 
skeleton grafted to poly(ethylene oxide) chains through urea cross-linkages 
[2]. The di-ureasils are white-light emitters resulting fr

links with electron-hole recombinations occurring in the siloxane nanoclusters 
[2,3]. The existence of energy transfer between these emitting centres has 
been recently demonstrated and qualitatively estimated generalizing the 
ideas proposed recently for the intramolecular energy transfer between 
singlet and triplet ligand levels and ligand-to-metal 

Charge transfer states in lanthanide coordination compounds [3]. In this work 
di-ureasils were used as hosts to incorporate 1,2-bis(4-pyridyl)ethylene (bpye) 
organic ligand and [Eu(btfa)3(MeOH)2(bpye)] (btfa=4,4,4-trifluoro-l-phenyl-
1,3-butanedione) complex. The resulting hybrid materials were characterized 
by X-ray diffraction, Fourier transform mid-infrared absorption, 29Si and 13C 
nuclear magnetic resonance, and photoluminescence spectroscopies. For di-
ureasils incorporating the bpye ligand the room temperature spectra present 
the emission bands ascribed to the hybrid host and bpye ligand whereas the 
emission of the Eu3+-based di-ureasils displays the typical Eu3+ red emission 
assigned to transitions between the first excited state (5D0) and the 
fundamental multiplet (7F0-4). The broad white-light emission typical to the di-
ureasil host is negligible suggesting the activation of energy transfer 
channels between the hybrid host emitting centres and the Eu
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029- A kinetic study of the Sol-Gel process using 29Si NMR 
spectroscopy an
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It is believed that the structures formed during the initial stages of the sol-gel 
process play a significant role in determining the overall structure of the 
material at gelation. Solution and solid-state 29Si NMR spectroscopy has 
been used to monitor the sol-gel process for precursors such as tetra-
alkoxysilanes [1,2]. Very few reports [3] have examined the hydrolysis of 
precursors with higher degrees of functionality [1-3]. This investigation 
examines the hydrolysis and condensation of highly functionalised precursors 
using both 29Si NMR spectroscopy and APCI mass spectrometry. The 
complementary results for NMR spectroscopy and mass spectrometry 
showed that oligomerisation was occurring with the onset of hydrolysis. 
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ined by sol gel 

process 

V. H. V.Sarmento , K. Dahmouche2, S. H. Pulcinelli1, C. V. Santilli1, A. F. 

 or 3) 
nd molar ratio compositions [MMA]/[MPTS]. Depending on the molar ratio, 
paque, translucent or transparent monoliths were obtained after gelation. 
he structure of the hybrid monoliths were studied by Small-Angle X-Ray 

operties of the samples were 
vestigated by Differential Scanning Calorimetry (DSC) and 

Thermogravimetry (TG). The structural ordering, the BET specific surface 
rea, pore volume and pore size decreased for monoliths with increasing 

amount of MMA. Glass transition temperature (Tg) and thermal stability 
creased with increasing Siloxane content. These results are a consequence 
f the fulfilling of the pores promoted by MMA and the reinforcement 

y the silicon species in the organic-inorganic hybrid matrix. 

030- Effect of preparation conditions on structure and therm
properties of siloxane-PMMA monoliths obta

1

Craievich3 
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Organic-inorganic hybrid monoliths of cross-linked polymethylmethacrylate 
(PMMA) and siloxane groups were prepared by sol-gel process, from 
copolymerization of methylmethacrylate (MMA) and organically modified 
silicon alkoxide, 3- (methacryloxy) propyltrimethoxysilane (MPTS). Many 
types of monoliths were prepared, using different pH of the initial sol (1
a
o
T
Scattering (SAXS), 13C and 29Si Nuclear Magnetic Resonance (NMR) and 
nitrogen adsorption (BET).Thermal pr
in

a

in
o
produced b



 

031- Hybrid Material Prepared via Chemical Modification of 
Tetraethoxysilane by 1,4-dihydoxybenzene 

1,2F. Sediri  , F. Touati3 and N. Gharbi1 

 de Chimie de la Matière Condensée, IPEITunis, 2 rue Jawaher Lel Nehru 
1008, B. P. 229 Montfleury Tunis, Tunisia 

 material. This latter would find numerous applications such as the 
manufacture of electroluminescent diodes and ions sensors. 

1. Laboratoire

2. Faculté des Sciences de Tunis, Université, Tunis-Elmanar, 2092 Elmanar, Tunis, Tunisia 
3. Centre de Recherche et des Technologies de l’Energie-Technopôle Borj-cédria, Tunisia 

The tetraethoxysilane modified by bifunctional organic compound (1,4-
dihydroxybenzene), offers the possibility of producing organic-inorganic 
hybrid

 This study shows that homogenous, brown, monolithic and transparent 
hybrid gel was obtained by the reaction of tetraethoxysilane with 1,4-
dihydroxybenzene in ethanol at room temperature, without adding catalyst 
and water. The product was characterized by different techniques. The 
results show that the 1,4-dihydroxybenzene reacted with the 
tetraethoxysilane leading to the gel in which both organic-inorganic –Si-O-
C6H4-O-Si- bridges were formed. The texture of the xerogel was determined 
by Scanning Electronic Microscopy. 
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032- Small Angle X-Ray Scattering study of the nanostructu
evolution during gelation of siloxane-PMMA
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merization of 

lly correlated siloxane nanoparticles 
and at low q-range ( q around 0.04Å-1) attributed to spatially correlated 
aggregates of these particles. This result and the value of the slope (around 
1) of the scattered intensity at low q-range in a log-log plot shows that these 
hybrids present a structural hierarchy consisting on linear aggregates of 
primary particles of siloxane (formed from the reactions of hydrolysis and 
polycondensation), the aggregates being spatially correlated by the 
originated links of the polymerized methacrylate groups belonging to the 
MPTS. This structural hierarchy is essentially invariant with pH, however, the 
polycondensation degree of silicon species and the correlation size of the 
particles arrangement depend on pH of the initial sol. This behavior is 
consistent with SAXS spectra of hybrids prepared at pH=3 in which the peak 
position at high q-range shifts toward lower q-values during gelation, 
indicating an increase of the average distance between primary particles, 
while at pH=1 this shift is not observed. The SAXS patterns of hybrids 
prepared with MMA show a decrease of the peak intensity at low q-range. 
This trend reveal the loss of the spatial correlation between the secondary 
aggregates, indicating that MMA addition promotes the increase of the length 
of the polymeric chains by polymerization. This behavior is observed for both 
pH values. In order to determine structural parameters such as the average 
sizes, interparticles distance and compacity factors of structures associated 
to each structural level of heterogeneities (primary siloxane particles and 
secondary hybrid aggregates) the SAXS curves were well-fitted using a semi-
empirical equation proposed by Beaucage and a structural model was 
proposed. 

V. H. V.Sarmento1, K. Dahmouche2, 

[1]Instituto de Química- Unesp, R.. Prof. Francisco Degni s/n , P.O. Box  355 - 14800-900, 
Araraquara -SP - Brazil 
[2]Universidade Estadual da Zona Oeste (UEZO), 23070-200, Campo Grande, Rio de
Janeiro-RJ, Brazil 

Brazil 

Transparent siloxane-polymethylmethacrylate (PMMA) hybrids were 
synthesized by the sol-gel process through hydrolysis of 
methacryloxypropyltrimethoxysilane (MPTS) and poly
methylmethacrylate (MMA) using benzol peroxide (BPO) as thermal initiator. 
These nanocomposites have a good chemical stability due to the presence of 
covalent bonds between the inorganic (siloxane) and organic (PMMA) 
phases. The effect of MMA content and of the pH value of the initial sol (1 or 
3) on aggregation mechanisms during gelation and on the final structure of 
the wet gel were analyzed in-situ by small angle X-ray scattering (SAXS). 
The SAXS patterns of samples prepared without MMA show the presence of 
two interference peaks for both pH values: at medium q-range (q around 0.2 
Å-1) attributed to the scattering of spatia
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033- Solvothermal preparation of inorganic sols and their applic
on temperature-sensitive substrates 

ation 
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The solvothermal preparation of nanoparticular inorganic oxide sols at 
temperatures over 120°C in organic solvents is a powerful tool to create 
coating solutions for the refinement  and funtionalization of material surfaces.  

 Some advantages of the solvothermal sol preparation are presented: 

(i) Solvothermal TiO2 sols are well suitable for photoactive coatings, 
especially for coating of thermally less stable materials like textiles, polymer 
foils or paper, because a thermal after-treatment to form the photoactive 
anatase modification is not required. 

(ii) Using solvothermal conditions, the one-step preparation of metal doped 
titania sols (e.g. with Ag, Pd) for coatings with antimicrobial and improved 
photocatalytic properties can be realized.  

By using these conditions, the hydrolysis of alkoxy titanats results in the 
photoactive anatase modification and simultaneously added silver or 
palladium salts will be reduced to colloidal metals. The formation of the 
nanosized anatase particles is determined by XRD and Raman 
measurements while the formation of nanosized metal particles of silver and 
palladium is demonstrated by XRD and TEM. The Ag/TiO2 and Pd/TiO2 
composite sols show after coating on viscose fabrics high photocatalytic 
properties determined by the decomposition of the organic dye Acid Orange 
7 and antimicrobial effects against gram negative bacteria E. coli already in 
the dark. 

(iii) An advanced approach is also the solvothermal preparation of inorganic 
sols combined with biopolymers. By this new biocomposite coatings with 
bioactive properties can be prepared. 
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034- A Simple One-step Sol-Gel Process for the Preparation of High 
Temperature Stable Anatase Titania with high photocatalytic 
activity 

Sibu C. Padmanabhan , Suresh C. Pillai2, John Colreavy2, Declan E. 

2 should be most effective.1 The anatase 

anatase phase transformation to 
etic acid having lower pH 

 Raman Spectroscopy, BET Surface 

ominal lattice F atoms contributes to 
improved photocatalytic activity. 
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Titania (TiO2) is well-known for its applications in high-refractive optics, oxide 
semiconductors, oxygen sensors, photovoltaics, photocatalysis, and 
pigments. A particular interest is in the development of TiO2 coatings for self-
cleaning and hygienic applications, where it is expected that for hygienic 
applications the anatase form of TiO
to rutile transformation usually occurs in the temperature range of 600 to 700 
ºC. But it was reported earlier that addition of several metal oxide dopants, 
including silica and alumina extends the 
higher temperatures.2-4 Precursors modified with ac
range up to 4 were also found to be effective in extending the thermal 
stability of the anatase phase.5  

Here we present a one-step sol-gel process for the preparation of anatase 
TiO2, which is stable to a temperature as high as 900 °C. The synthetic 
procedure involves the reaction of titanium tetraisopropoxide (TTIP) with 
trifluoroacetic acid (TFA) followed by hydrolysis and the sol-gel conversion to 
the xerogel and further calcination. The photocatalytic activity experiments 
(methylene blue and rhodamine 6G degradation)6 show that the anatase 
TiO2 produced at 900 °C is highly photoactive. The material was 
characterised by TG-DTA, FTIR, XRD,
Area Analysis, Diffuse Reflectance Spectroscopy and XPS. The high 
temperature anatase phase stability coupled with its high crystallinity, 
microporosity and the presence of n
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 PEMFC´s operate with zero emissions of environmental 

J. Mosa, A. Durán, M. Aparicio 

Madrid, Spain 

Proton exchange membrane fuel cells (PEMFC) have concentred a great 
interest because of the different applications involved. Compared to internal 
combustion engines,
pollutants being an adequate choice for transportation field. The increase of 
the operation temperature of PEMFC above 100°C would reduce the CO 
poisoning, and would also alleviate the water management problems in 
PEMFCs. Moreover, the increase of PEMFC operation temperature would 
allow increased fuel cell reaction kinetics, lower consumption of platinum 
catalyst, and direct use of others fuels such as methanol. Hybrid organic-
inorganic nanostructured membranes can combine the main properties to 
meet this objective: high proton conductivity along with thermal and chemical 
stability above 100ºC. The results have shown that the combination of 
copolymerization of monomers and organic groups attached to silicon atoms, 
and inorganic polycondensation of sol-gel precursors, has led to thermal and 
chemically stable membranes. 

Proton conductivity has been endowed on the base of three strategies: a high 
concentration of hydroxyl groups from the inorganic component, SO3- groups 
through sulfonation of phenyl rings, and incorporation of tungstophosphoric 
acid, PWA. The system TEOS-GPTMS-AP doped with PWA lets to obtain 
homogeneous, flexible, transparent and crack-free membranes after 
sulfonation of phenyl groups from AP. TGA-DTA, FE-SEM, FTIR, EIC, water 
uptake and EIS have been used for characterising the obtained membranes. 
Maximum conductivities around 10-2 S/cm have been obtained at 130°C and 
100% RH. Fuel cell tests of optimized membranes using commercial Pt-C 
electrodes are in progress. The effects of the operational conditions 
(temperature, relative humidity and pressure) on the electrochemical 
performance will be investigated. 
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Study has been made on the effects of sol-gel synthesis conditions (acid 
conditions, alcoxide/water ratio, and type solvent) on TiO2 gel formation; 
under establish conditions, a well-defined nanoporosyte structure is formed 
after well-controlled thermal traitemet in air and N2. 

The thermal analysis of the xerogel was determined by TGA and DTA-DSC. 
The morphology, texture and structure of the materials were studied by 
transmission electronic microscopy (TEM), adsorption of N2 (BET-BJH) and 
X-ray powder diffraction (XRD). Band-gap was obtained by UV-Vis. The X-
ray diffraction pattern of the material calcined at 500 °C and 400°c is 
consistent with the formation of TiO2 anatase and rutile phases. The 
structural characteristic of mesoporous TiO2 semiconductors strongly 
depends on solvent effects and hydrolysis conditions. The narrow 
homogenous meso-porosity ob
as promoter of hydrolysis in the gel step of synthesis. The used of hexanes 
as solvent increase slowly the surface specify and achieving to anatase 
phase. It has been proven that the framework of obtained powder consisted 
of TiO2 nanocrystallites. 
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037- Synthesis and characterization of rare earth (La, Nd, Pr, Ce, 
and Sm) sub

Gd, 
stituted PZT ceramics by sol-gel process 
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O3 (PZT) with a perovskite ABO3 type (A=mono or 

 greater interest because 

single room temperature XRD pattern indicated that 
ogeneity and crystallization of the sample. In this system, Pb 

ure attained by the charge was 

rsion 2.2. All the samples showed two DSC peaks at 
around 225oC and 550oC which was attributed to second order transitions 
occurring in the system. The powders were cold-pressed into pellets of 10 
mm diameter and around 1.5 mm thickness using a hydraulic press. The 
pellets were then sintered conventionally at three   different temperatures, 
1000, 1100, 1200 for 2 h. The variation of dielectric constant with 
temperature is studied using Solatron make AC impedance analyser. It was 
observed that the dielectric constant of the sample increases with decrease 
in frequency indicating the capacitance of the material decreases with 
increase in frequency. The conductivity changes observed in the system by 
incorporation of different amounts of rare earths were also studied. 

1Rajesh V. Pai, 1S. K. Mukerjee 2S.K. Rakshit and 3V. Venugopal 

Research Centre, Mumabi-400 085, India 

There has been considerable interest in the solid solutions of lead zirconate 
titanate, Pb(Zr1- x Ti x )
divalent, B = tri-hexavalent ion) structure due to its possible forefront 
applications in the areas of research as well as in industrial applications. A 
considerable amount of works have been done on modified PZT ceramics 
prepared from high-temperature solid-state reaction technique. In recent 
years, sol-gel processing of ceramics has attracted
of its inherent advantages as compared to other conventional processing 
techniques. 

 In the present work, PZT containing various rare earths (La, Nd, Pr, Ce, Gd, 
and Sm) were synthesized by gel entrapment technique. The concentration 
of rare earths incorporated was 5, 10 and 15 mole%. The technique 
developed is useful in obtaining homogeneous precursor powder of multi 
component system, which on suitable heat treatment forms phase-pure 
powder at low temperature. The process is simple, cost effective and does 
not involve filtration or washing step. The powder calcined at different 
temperatures has been characterized by XRD, BET, FT-IR, DLS, SEM. 
Thermal behaviour of the powder was evaluated by heat flux type DSC. The 
electrical property of the sample is being studied using an AC Impedance 
analyzer.The sharp and 
a better hom
loss due to uncontrolled heating during self propagating ignition of dried gel is 
a matter of concern. However, in the present study it was found that there 
was no Pb loss as the maximum temperat
less than 773 K. All the diffraction pattern were indexed in different crystal 
systems (cubic, tetragonal) using observed‘d’ values and using computer 
programme “POWD” ve
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038- Sol-gel mineral matrices for bacteria encapsulation 

1 1 1 1 1M. Amoura , N. Nassif , T.Azais , T. Coradin , C. Roux , J. Livage 1,2 
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Curie, 75252 Paris cedex 05, France. 
2. Collège de France, 11 place Marcellin Berthelot, 75005 Paris, France 

The encapsulation of biological species in inorganic gels is a promising 
alternative to natural or synthetic polymers processes. Whereas 
immobilisation of biological molecules (enzymes or antibodies) is already 
well-known, the encapsulation of cells still needs to be extended. The main 
difficulty consists in the development of matrices compatible with cells 
viability on a long term. In this context, the syntheses of silica matrices via an 
aqueous sol-gel pathway were shown to be biocompatible with Escherichia 
coli and Serratia marcescens bacteria. The encapsulated cells were able to 
adapt their metabolism to their new environment and stay alive during more 
than one month. Thus, production of nat
encapsulated bacteria could be performed. 

Interestingly, the use of metallic oxides gives an access to different surface 
charge densities in physiological conditions. For example, aluminium oxides 
exhibit a point of zero charge close to pH 10, giving access to positive 
surface charge densities in the encapsulation context. Thus, the use of such 
mineral networks is expected to modulate the physico-chemical properties of 
the cell environment.  

Many aluminum oxide syntheses by sol-gel pathway are already well-
described in the literature but up to now, none were compatible with the 
presence of cells. In this work, biocompatible aluminum matrices have been 
synthesized and characterized. Indeed, Escherichia coli bacteria are still alive 
(5-10%) in the new mineral matrix after one month. Syntheses have been 
also performed in the presence of glycerol according to the former results 
obtained with the glycerol-containing silica matrices. The significant increase 
of bacteria viability (50%) confirms the important role of glycerol in the 
bacteria survival. 

These results open the route to the studies of bacteria behavior in new 
confined environments and extend the field of inorganic matrices for 
encapsulation. 
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039- Proteins in silica particles – a biocompatible version of the 
Stöber Process 

Rebecca Voss, Jordan Thompson, Yang Chen, John Brennan, Michael A. 

 ON , Canada L8S 

e rates can be tempered by the addition of glycerol. It 

 simple dyes, pH indicators, and proteins such as 

References 
1 Chen, Y.; Zhang, Z.; Sui, X.; Brennan, J. D.; Brook, M. A. J. Mater. Chem. 2005, 15, 3132 
– 3141. Brook, M. A. Chen, Y.; Guo, K.; Zhang, Z.; Sui, X.; Brennan, J. D. J. Mater. Chem. 
2004, 14, 1469 – 1479. 

Brook 

Department of Chemistry, McMaster University, 1280 Main St., Hamilton
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Recent developments have made it possible to prepare meso- and 
macroporous monolithic silica using biocompatible conditions:1 this material 
has potential use in the discovery of drug candidates.  Silica, however, is 
exceptionally useful in particulate form, where it can be exploited in solution, 
as coatings, or an integral constituent of other materials.  Traditional routes to 
silica colloids, such as the Stöber process, lead to well defined nearly 
monodisperse silica particles, but are unacceptable when proteins or other 
biological materials are to be incorporated into the material: the high basicity 
and presence of methanol or ethanol in the process are conducive to protein 
degradation. 

We describe a synthetic route to silica particles that is biocompatible.  
Replacement of TMOS or TEOS with glycerol derived silanes such as 
diglycerylsilane (DGS) completely changes the condensation parameters.  
With sugar- or polyolsilanes as starting materials, effective control of the 
condensation process occurs over broad range of biologically acceptable 
pHs (ca. 5-11) and cur
is necessary to add poly(ethylene glycol) to the mixture to obtain useful 
particles.  Unlike the case of monolith formation, PEG operates induces 
mesoporosity that is only freed by calcinations giving silicas with surface 
areas up to 180 m2/g: by comparison, Stöber silica is about 30 m2/g. 

There were many challenges to overcome while developing this protocol, the 
most difficult of which was balancing the salt concentration to be sufficient for 
maintaining protein stability, but low enough to avoid silica aggregation.  We 
will demonstrate it is possible to incorporate various detecting materials in the 
particle, including
horseradish peroxidase. The parameters necessary to maintain the balance 
between protein and silica particle stability, including PEG chemistry, will be 
discussed. 
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040- Polymerisation of 2-hydroxyethyl-methacrylate (HEMA) with
titanium and zirc

 
onium alcoxides 

Dept. of Materials Engineering & Industrial Technologies, University of Trento, Via Mesiano, 

Hybrid organic/inorganic polymers were prepared by polymerisation of 2-

 and BPO 4% by wt., polymerised at room temperature after 5 

, due to 

sterification equilibrium is modified by the presence of 
of the most important finding is that if water is 

orbed from moisture, polymerisation starts upon heating without 

Rosa Di Maggio, Marco Ischia, Fabrizio, Girardi, Luca Fambri 

77, 38100 TRENTO (Italy) 

hydroxyethylmethacrylate (HEMA) in presence of titanium or zirconium 
alkoxides (titanium ethoxide, titanium i-propoxide and zirconium n-propoxide) 
with benzoylperoxide (BPO) as radical initiator. The molar ratio between 
HEMA and transition metal is in the range 1 and 6. Differential Scanning 
Calorimetry (DSC) showed that the polymerisation heat of the freshly 
prepared reactive mixture was higher than that expected according to a linear 
dependence on the HEMA content. Moreover, various composition of 
HEMA/alkoxide with BPO polymerised at room temperature, as confirmed 
both by DSC and by DMTA analysis. For instance Ti(OiPr)4 and HEMA, with 
molar ratio 1/4
days and a glass transition temperature at 120°C was determined as the 
maximum of loss modulus peak. 

For a deep understanding on the mechanism of polymerisation, the authors 
in this research presented the investigation on the species into the solutions 
of HEMA with the Ti(OEt)4, Ti(OPri)4 and Zr(OPrn)4 in a molar ratio 1/1 prior 
to the gelation and/or the polymerization of the unsaturated entities in the 
organic units of the resulting intermediates, respectively. The reactions were 
followed up to gel point and the evolution of all the species during time was 
investigated by Gas Chromatography coupled with Mass Spectrometry and 
Fourier Transform-Infrared spectroscopy. HEMA modifies alkoxides
the well-known activity of transition metal, generating new polymerisable 
precursors, which evolve quickly dependently on time, complexing agent and 
water. The transesterification of HEMA produces initially EDMA and CH2=C 
CH3-COOR (R = Et, i-Pr or n-Pr), and then ethylene glycolate derivatives of 
Ti/Zr. The new ester can of course undergo again transesterification 
reactions, which will result in an equilibrium mixture of HEMA, EDMA and 
CH2=C CH3-COOR. 

The transe
acetylacetone and water. One 
added or ads
any radical initiator. Accordingly, polymerisation of unsaturated bonds 
produces hybrid materials, different from those obtained by radical initiator. 
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as surfactant 
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Mesoporous materials have been synthesized successfully via self assembly 
of surfactants and inorganic metal oxides. The utility of these materials is 
manifested in their microstructures which allow molecules access to large 
internal surfaces and cavities that enhance catalytic activity and adsorptive 
capacity. Glass doped with transition metals also form a class of materials 
important as catalysts. Sol-gel techniques usually can afford mush higher 
levels of incorporation than conventional impregnation methods. Our principal 
interest is to exploit surfactant to disperse CoCl2.6H2O in alkoxide derived 
gels, therefore the formation of monolithic transparent violet gels from TEOS 
has been investigated when a cationic surfactant is included with the sol-gel 
process. However, the evolution of the material structure and texture with 
pyrolysis temperature was studied
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042- Structure and properties of inorganic sodium silicate sols 
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 respect to 
s of inorganic 

y dynamic light scattering [1]. 
The viscosity measurements of samples series with increased dilution 
indicate a colloidal content, too. Therefore, the structure of the liqid water 
glasses can be described as silicatic sol. The second type of sodium silicate 
materials is with more ease regarded as a sol. Measurements with an 
improved Fraunhofer scattering method and viscosity measurements showed 
the presence of colloids.  

Both types of materials were used as precursors for sol-gel processing. The 
processes ranged from simple drying [2] at 40 to 100 °C to neutralisation with 
acids [3] and modification the sodium silicate sols by adding other colloidal or 
dissoved components. The obtained materials were characterised by thermal 
analysis, X-ray diffraction and electron microscopy. Dried sodium silicate sols 
were transparent and amorphous. Their structure is discussed as a dense gel. 
A sol to gel transition can be detected by scanning calorimetry.  

References 
[1] Böschel, D. et al., 360-368, J. Coll. Interf. Sci. 2003 
[2] Roggendorf, H. et al., 103-111, J. Glass Sci. Technol., 2002 
[3] Böschel, D. et al., 191-200, J. Sol-Gel Sci., 2002 

Halle, Germany 

Inorganic sodium silicate sols were structurally investigated with
their colloidal content and their viscosity behavior. Two type
sodium silicate sols were investigated. The first is commonly called water 
glass and is usually made by dissolving sodium silicate glasses under 
hydrothermal conditions in water. The liquid materials obtained by this 
process contain up to 30 wt % silica and are additionally characterized by 
their molar SiO2:Na2O ratio (Typically between 1.8 and 4.0 in commercially 
available materials). The second type is made by dispersing colloidal silica in 
sodium hydroxide solutions.  Precipitated silica as well as pyrogenic silica 
were apllied as colloidal silica materials.  

To address commercial water glasses as sols is not a familiar approach to 
their structure. Nevertheless, their colloidal content is known for a long time 
and even water glasses with SiO2 contents down to 1 wt % contain colloids of  
more than one size class, as could be shown b
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043- Sol gel elaboration and characterisation of LAMOX materials 
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The aim of this study is to investigate the conditions that allow obtaining 

 and electron microscopy.The synthesis 
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Techniques du Mans, Avenue Olivier Messiaen , 72085 Le Mans Cedex 9, France 

La2Mo2O9 based fast oxide-ion conductors 1 are promising materials for the 
manufacturing of fuel cells and oxygen membranes. Moreover the presence 
of molybdenum makes them potentialy interesting for oxidation catalysis 2. 
These different applications require the elaboration of dense or porous 
coatings (for electrolytic membranes or electrodes, respectively) as well as of 
powders with high specific surface area (for catalysis). In order to elaborate 
these different kinds of materials and shapings, the sol gel process appears 
to be the most appropriate. 

stable sols. Two different types of precursors are used : 

- lanthanum 2,4-pentanedionate and molydnenum oxide bis(2,4-
pentanedionate), same starting materials as [3], but without any toxic 
methanol, 

- lanthanum acetate and molybdenum acetate dimer. 

In order to determine the most effective precursors leading to the La2Mo2O9 
type phases, the dried and calcinated products are characterised by X-ray 
diffraction, thermal analysis
conditions will be optimised in a later work in order to control the porosity of 
the coatings and to obtained very fine powders. 

References 
[1] P. Lacorre, F. Goutenoire, O. Bohnke, R. Retoux, Y. Laligant, Nature, 2000, 404, 856-858. 
[2] W. Kuang, Y. Fan, J. Qiu, Y. Chen, J. Mater. Chem., 1998 , 8, 19-20. 
[3] U. Kersen, R. Keiski, J. Nanosci. Nanotech., 2005, 5, 1734-1736. 
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044- Rheological behavior of hybrid organic inorganic material 
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and D. Teyssié 
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atalyzed either in acidic or basic conditions. The 
thermo-responsive PNIPAM hydrogel is obtained by free radical 

ymer Network (IPN). 
Thus a series of IPN containing different organic /inorganic polymer ratio 

ructure evolution. This set-up uses a 6 MHz AT-cut quartz crystal 
ature. A suitable new 

d the PNIPAM thermal 

Equipe Circuit Instrumentation et Modélisation Electronique, Laboratoire de Physicochimie 
des Polymères et des Interfaces, Université de Cergy-Pontoise, 5, mail Gay-Lussa

Hybrid organic-inorganic sol gel materials exhibits interesting properties such 
as mechanical, optical, bioencapsulation and sensors. 

In this presentation Hybrid materials are based on poly(N-
isopropylacrylamide) (PNIPAM) hydrogels embedded in a silica oxide 
network. The inorganic network is made through hydrolysis and condensation 
reactions of silica alkoxide c

polymerization of NIPAM in which a cross-linker is used. The resulting 
architecture can be described as an Interpenetrating Pol

have been synthesized. The IPN formation can be monitored using a new 
ultrasonic technique developed in our laboratory which is used to access to 
the microst
immersed in the hybrid material at a controlled temper
model enables a complete follow-up of the reaction an
response taking into account electrical evolution of the gel. The experimental 
results of the G' and G" moduli for different condition of elaboration 
(hydrolysis ratio, temperature, polymers concentrations) are discussed. 
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045- Electrochromic devices using agar-agar as a solid electrolyte 

/EC-
layer/SPE electrolyte/ion-storage (IS) layer/K-glass have been assembled 
using a sol-gel Nb2O5: Mo as EC-layer, and a sol-gel (CeO2)0.81-TiO2 as IS-
layer. They show a reversible grey coloration, a long-term stability of more 
than 5000 switching cycles (±2.0 V/90s), a transmission change at 550 nm 
between 60% (bleached state) to 42% (colored state) corresponding to a 
change of the optical density ∆OD= 0.15. The coloration efficiency of the 
device increases from 21 (initial cycle) to 23 cm2/C (5000 cycle). 

References 
1. S. Heusing. M.A. Aegerter. Sol-gel coatings for electrochromic devices, in Applications of 
sol-gel technology, Eds. Sakka, Sumio, (Boston, Kluwer, 2005, p. 719-760). 
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3. Departamento de Físico-Química, Instituto de Química de São Carlos, Universidade de 
São Paulo, C.P. 780, CEP 13560-970, São Carlos-SP, Brazil 

Electrochromic devices (ECDs) are opto-electrochemical systems that 
change their optical properties, mainly their transmittance, when a voltage is 
applied to them. This interesting behavior leads to many applications, such 
as windows, sunroofs, shades, visor or rear view mirrors for automotive and 
mass transportation applications, etc [1]. 

The ionic conductor (electrolyte) is one of the important components in ECD. 
Solid polymer electrolytes (SPEs) have emerged as important materials 
because of their good electrode–electrolyte contact, simple preparation and 
good mechanical and adhesive properties. A new solid state system based 
on a mixture of agar-agar and a lithium salt has been developed. It is X-ray 
amorphous and its ionic conductivity, which follows an Arrhenius law, is 
1.5x10-5 S/cm at 25 °C. The change of the transition temperature caused by 
the addition of Li+ ions has been studied by differential scanning calorimetry 
and its morphology studied by SEM and AFM. 

All solid-state 6×8 cm2 EC-devices with the configuration K-glass
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046- Development of highly transparent and water repellent sol-gel 
layers. Influence of aging on the film properties 
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In this work, the preparation and characterizatio
repellent sol-gel films for spatial applications are reported.  To obtain 
antireflective and low wettability layers, hybrid fluoroalkyl containing silica 
films and functionalized dense silica coatings have been studied. First we 
have prepared silica hybrid solutions by mixing TEOS with various 
fluoroalkylsilanes. The influence of the nature of the fluoroalkyl group, sol 
concentration, substrate preparation and deposition conditio
hydrophobic and mechanical properties have been studied. For each 
selected substrate (Silica, Germanium and ZnSe), a specific cleaning has 
been developed. Smooth (Ra < 5 nm) and highly transparent 
organic/inorganic films having an optimal contact angle of 110° can be 
obtained when long fluoroalkyl chains are introduced in the silica network. 
The mechanical and hydrophobic properties can also be reinforced by a post 
treatment in ammonia.  

Water-repellent layers have also been prepared by functionalization of 
various sol-gel pure silica layers with fluoroalkyl s
surface roughness (from few nm to 20 nm), contact angles near 120 can be 
reached. It is the optimal value for low roughness coatings (1).  

Finally, specific aging tests have been performed, at CNES in Toulouse, on 
films deposited on silica, germanium and zinc selenium substrates. Those 
tests, which consist in hygrometry, temperature and vacuum cycling, confirm 
the importance of substrate preparation on film adhesion. Good results are 
obtained for silica and germanium but local delaminating occurs when films 
are deposited on ZnSe. 

References 
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047- Optical and electrochemical properties of SnO2:Mo thin films 
prepared by the Sol-Gel process 
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ble interest has been directed toward using the sol-gel route in 
combination with the dip-coating technique for making single and multilayer 

13565-905, São Carlos-SP, Brazil 

Considera

coatings. The sol-gel route offers the advantages of large area deposition in 
controlling the microstructure of films and producing films containing multiple 
cations [1]. Tin oxide semiconductor with metal and/ or dopants and additives 
are widely used as transparent-electronically conductive electrodes in 
electrochromic devices (ECD). As an insertion compound, SnO2 has 
attracted much less interest. The aim of this research is to improve the ion 
storage capacity of the SnO2 film by adding molybdenum. The Sn-doped 
SnO2 solutions were prepared using SnCl2 2H2O and molybdenum (V) 
isopropoxide. The films were dip-coated at speed of 12 cm/min and thermally 
treated at 500 oC for 5 min. The electrochemical responses of the films were 
determined from the cyclic voltammetry and chronoamperometry 
measurements using LiClO4 in propylene carbonate (1.0 M) as electrolyte. X-
ray diffraction (XRD) technique was used to analyze the structure of the 
prepared films.  

References 
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048- Comparison of the chemical and physical properties of 
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the technical dip-coating with sintered temperatures of are 
obtained approximately of 700ºC and in dusts they are of 1000ºC. Therefore 

cts make of this method an alternative of development and 

aterial indispensable in solar paddles, luminescent systems, optical fibers 
and in systems laser of the solid state. In this work the products are 
characterized analyzing the transformations of phase, composition and 
microstructural characteristics of the Gel of the poly-crystalline samples and 
the chemical composition, as well as the vibrations of the own connections of 
the matrix were studied by means of X Rays powder Diffraction (XDR), 
Infrared Spectroscopy (FT-IR), Scanning Electronic Microscopy (MEB) and 
energy disperse X-ray (EDX). The perspective of future works of study is the 
matrix of Gd2O3 and Y2O3 with Eu3+, Tb3+. 
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The sol-Gel method is the base for to obtainer of pure materials from 
alkoxydes or oxides giving result material of micro and nanometers levels in 
the particle size1. Following the way of the acomplexing agent, 1-2 ethanediol 
in the aqueous middle it prepares the yttrium and aluminum garnet (Y3Al5O12), 
and co-doped (Y3Al5O12: Nd, Er, Tb), it obtaining particle sizes between 25-
35µm of nodular form. 

The controls of speed of the synthesis of the Sol permit to obtainer this 
regular particle size and not absorb water2. The physical characteristics 
(pressure temperature, humidity) and chemical characteristics cause that thin 
films to 1µm by 

these produ
progress of their structural, luminescent and optical properties of materials3, 
according to the application field.The use of this type of composed are a 
m
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Glass thin films have recently received much attention due to their promising 
applications covering a wide range including t
waveguides, sensors, modulators, solid state dye lasers, optical integrated 
circuits and so on [1-2]. The sol-gel method offers a valuable alternative to 
the most traditional techniques for the synthesis of glass thin films. The main 
advantages of the sol-gel procedure are the simple tailoring of the refractive 
index, the low-temperature synthesis that allows to dope the material even 
with organic compounds and the low cost. In particular, hybrid sol-gel 
materials combine inor
components are mainly responsible for modifications of the refractive index 
and for maintaining the hardness of films and the organic ones enhance 
relaxation rate and lower the densification temperature allowing the 
production of thick and crack-free films. 

In spite of the wide literature produced in the last years, only organic modified 
silane systems have been extensively studied. In this contribution, for the first 
time to our knowledge, we report on the synthesis and characterization of 
hybrid sol-gel films obtained from a titanium-based organically modified 
precursor. The starting precursors were Ti-propoxyde (Ti) and Titanium 
methacryloxyethylacetate (TiMa) as inorganic and organic part, respectively. 
The samples were characterized by Spectroscopic Ellipsometry, UV-VIS 
Spectroscopy, Fourier Transformed Infrared Spectroscopy and Atomic Force 
Microscopy. A systematic investigation of the optical properties of Ti/TiMa 
hybrid films at different organic/inorganic molar ratio is reported together with 
the comparison of the results obtained on a traditional hybrid system based 
on 3-(trimethoxysilyl)propyl methacrylate (TMSPM). TiMa-based films show a 
refractive index increase up to 10 % compared with TMSPM-based ones. In 
addition, we 
films. We found that the amount of water strongly affects the optical 
properties of the films. We ascribe this behaviour to the frail balance of the 
hydrolysis and condensation mechanisms as evidenced by different infrared 
investigations on both liquid and film systems. 
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The results of the analysis of SnO2 thin film surface morphologies and 
structural stability during thermal ann
500 to 900°C are presented. Tin oxide thin films have been deposited onto 
silicon and glass substrates by sol-gel deposition technique starting with tin 
chloride dissolved in ethanol followed. The SnCl2 vapours were driven into 
the deposition chamber by oxygen flow. The deposition and post-deposition 
parameters are known to affect the film structure, the surface morphology 
and electrical resistivity. Characterizations have been down by X-ray 
diffraction (XRD), scanning microscopy (SEM), UV-visible spectrophotometry 
and four-probe electrical measurements. For some samples, EDX techniques 
were used. The thickness of the films was measured by Talystep instrument 
and from the peaks of transmission spectra obtained with an UV-visible 
spectrophotometry. XRD spectra showed that the films were polycrystalline 
with a rutile structure. The preferential orientations depend on deposition 
parameters. The SEM micrographs of film surfaces showed different shapes 
of grains for annealed or no annealed samples: the no-
the grains with rectangular shaped forms whereas the annealed films shows 
more spherical shaped grains. The influence of grain size (15–100 nm), film 
thickness, and deposition parameters on structural stability of SnO2 films is 
discussed. . The surface morphology of SnO2 films indicates that the grain 
size tends to increase with annealing temperature. Edx measurements 
showed no change in the stoechiometry of SnO2 for temperatures lower than 
800°C. But an excess of oxygen appears when annealing temperature reach 
900°C or more. These results have been verified by RBS analysis which 
showed the presence of silicon oxide due probably to the incorporation of 
oxygen excess to silicon substrate at high annealing temperatures. 
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051- A spectroscopy study of new APTS - squarate hybrids 
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odes of 
oxocarbon unit, for example, the modes related to ring modes as the bands 
at 1087, 1129 and 1320 cm-1 which can be observed at 1078, 1121 and 1309 
cm-1 for free ion respectively. 
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Oxocarbons are organic ions of [(CnOn)]-2 general formula and their main 
properties are an effective electronic delocalization and high symmetry (Dnh) 
[1,2]. These characteristics are very interesting and important in structural 
and spectroscopic investigations since any structural modification caused by 
chemical environment is readily perceived in their vibrational spectra. In this 
sense, oxocarbons are excellent probes for chemical environment 
evaluations and recent study has been made with croconate ion [(C5O5)]-2 
trapped on manganese coacervate [3]. Replacement of oxygen atoms by 
other atoms or groups in oxocarbon ions gives rise to the known pseudo-
oxocarbons and mesoionic derivatives of squaric acid [H2C4O4], which 
present nitrogen atom in the structure, denoted as squaraines [4]. Such 
species have been investigated over the last years mainly due to their non-
linear optic properties, which include xerographic sensitizers and optical 
filters [4]. The aminopropyl modified siloxane APTES appears to be an 
interesting host concerning the preparation of new squaraines. A squaraine 
modified silane can display the spectroscopic interesting properties of these 
oxocarbon derivatives as well as the processing properties of silanes, that 
can be obtained either as bulk materials or thin films. This work deals with 
the synthesis and spectroscopic properties of the reaction product obtained 
from squaric acid and APTS, aiming to characterize a new material 
containing the best properties of both reactants. The characterization has 
been made by means of electronic and vibrational spectra, as well 
fluorescence measurements. All experiments show a structural change in the 
reaction product. Fluorescence measurement of methanolic solution of the 
obtained material indicates a very low emission when excited in the UV, 
when compared to the broad visible emission band observed for the pure 
siloxane. FT-Raman spectrum shows a change in the main m
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052- Prepared Pd doped WO3 films by sol-gel method and Effect of 
the thickness of the films on structure and gasochromic 
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WO3 sol have been prepared by the sol–gel method using tungsten powers 
and 30% H2O2 solution as main materials, and palladium chloride powders 
were doped in the WO3 sol in molar ratios W: Pd =50:1, then Pd doped WO3 
films were prepared on Silicon chips and ordinary slide glasses by dip-
coating method in different speed, and they all were annealed in 50℃. At last, 
the simple smart windows were prepared. 

Surface morphology and microstructure of the films were analyzed with XRD 
and AFM, respectively．The results show that the WO3 films prepared by this 
method were amorphous and porotic film, so there were suitable for be 
gasochromic film. 

The relation between layer number and thickness of the film, and the relation 
between Thickness and refractive index with dip-coating speeds were 
researched by Spectroscopic Ellipsometer. Based on these data, the optimal 
layers of the prepared films and the optimal dip-coating speed were gotten. 

At last, the gasochromic properties of the films are investigated by ultraviolet, 
visible and infrared spectrophotometer, V-570,Jasco Inc. Optical Absorptivity, 
Transmission and Reflectivity curves for the films were examined in 
300~1100 nm wavelength when the films were coloring in 0~480 second; 
Coloring and bleaching curves for Pd doped WO3 film were examined in 
0~960 second; Transmission curves for colored Pd doped WO3 films with 
different thickness were examined in 300~1100 nm; Coloring curves for Pd 
doped WO3 film with different thickness were examined in 0~480 second. 
The results show that the WO3 films prepared by this method have good 
gasochromic properties, and the thickness of the films has an important 
effect on gasochromic propert

Key words: S
Gasochromic 
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053- THz spectroscopy as an evaluation tool for fast sol-gel 
formation dynamics 
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vision, Soreq, Yavne 81800, Israel 

ration of glassy 
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be varied between the properties of silicon rubber and of silica glass. The fast 

 G
ics and degradation mechanisms 

nitored by THz absorption, whereas density changes have 

Electro-Optics Di

The fast sol-gel method is a process which allows prepa
materials with custom designed mechanical and optical properties, which ca

sol-gel method involves a process of using a mixture of Organic Modified 
Silanes (ORMOSILs) as precursors and performing the reaction under 
varying pressure conditions: from supercritical to vacuum. A viscous paste of 
sol-gel is obtained in few minutes. 

Tera-hertz spectroscopy, a novel spectroscopic tool between 0.05 Hz – 3 
THz was used to study the process dynam
of the fast sol-gel resin.  

By applying THz spectroscopy on liquid and solid sol-gel samples we were 
able to follow several parameters in the sol-gel formation process. Solvent 
dynamics were mo
been observed in changes of refractive indices.  

We expect that tera-hertz spectroscopy can be used as an online analytical 
tool for evaluation of the dynamics of the sol-gel process and the final 
product. 
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insulating/semiconducting and highly IR 

2 3 2 re characterized by X-ray 

re determines the operating mode of the shutter. A resistive circuit 
of gold, or a IR-transparent spinel nickel-cobalt oxide, NiCo2O4, was 
deposited on top of the VO2 film for heating purposes. The spinel nickel-
cobalt oxide NiCo2O4 was elaborated on the VO2 film from modified mixed-
metal alkoxide (NiCo2(OMe)3(acac)3(MeOH)3). Switching times from the open 
to the closed state down to 15 ms were measured. 

Lopes, Fernand Chassagneux, Vadim G. Kess

Laboratoire des Multimatériaux et Interfaces, UMR C

Sweden 
Swedish University of Agricultural Science, Uppsala, Sweden 

Optical systems are often designed for a certain light wavelength region. The 
objective of this work was to design a shutter for the range 3-5 µm. 
Thermochromic materials change their optical properties upon heating. For 
vanadium dioxide (VO2) the change occurs in the IR region. At room 
temperature, VO2 is electrically 
transparent. When heated above the transition temperature (67°C), the 
material undergoes a structural phase transition. Along with this transition, 
VO2 becomes metallic, electrically conducting and IR reflecting/absorbing.  

We have developed a new efficient method for the preparation of VO2 films. 
We have used the sol-gel process for the preparation of an active optical 
shutter for infrared (3-5 µm) applications. A spin coating processing route for 
VO2 films was adapted to manufacture reproducible depositions onto 
sapphire (Al O ) substrates. The VO  films we
powder diffraction and infrared spectroscopy, showing approximately 70 % 
transmittance in the open mode and 0.01 % in the closed mode. The VO2 film 
temperatu
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055- Structural and optical investigations of sol-gel derived YAG:Tb3+ 
samples : influence of acacH modification and aging 
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w 

alysis (DTA-TG), infrared 
(IR) and Raman spectroscopies. It was shown that acacH enhances the 
structural organization of YAG compound. Optical study has also been 
achieved on doped samples. Laser induced luminescence spectra and 
fluorescence decay of Tb3+ ions show that the use of acac affects the optical 
properties of YAG:Tb3+ for any types of samples (sol, xerogel or crystallized 
powders). Furthermore, EXAFS-XANES measurements at the L3-Tb and K-Y 
edges performed on YAG:Tb3+ samples, especially on sols, have pointed out 
an aging phenomenon. It has appeared that sols exhibit more or less 
organized Tb or Y local environment according to their age. Meanwhile, the 
influences of this aging on the optical properties of YAG:Tb3+ samples have 
been studied. Excitation and emission spectra have been recorded for acac-
modified sols of different ages as well as for xerogels and crystallized 
powders obtained from these sols. Shifts of absorption bands and changes in 
luminescence intensity have been clearly observed. 
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Yttrium aluminum garnet (Y3Al5O12, YAG) based materials have been widely 
used in advanced optical technologies 1 since YAG exhibits outstanding 
luminescence properties. Namely, this aluminate can withstand harsh 
conditions implied by high energy excitations due to an important damage 
threshold. In addition, rare earth doped YAG materials show emissions of 
wavelength lying from the near infrared range to the UV range of the 
electromagnetic spectrum. Such peculiarities have suggested the use of this 
material as radiation densimeter, scintillator, as well as phosphor for ne
generation of television screens (PDP, ELD…) and free Hg lamps. These 
applications need materials in shape of films or powders with a high degree 
of purity. Thus we have undertaken to develop these phosphors by the sol 
gel process. The sol gel process appears for this purpose a very promising 
method since it presents many advantages compared with other techniques 
such as: low synthesis temperature, ability to synthesize powders with 
uniform grain morphology and achievement of homogeneous 
multicomponents coatings. Chemical modifications are widely used in sol-gel 
method in order to control the mechanism involved during hydrolysis-
condensation and polymerization processes. In this work, the influence of 
acetylaceton (acac) used as chelating agent in the synthesis of undoped and 
Tb3+ doped YAG powders and sols has been investigated. Its effects on 
samples crystallization and morphology have been studied by means of high-
temperature X-ray diffraction (HTXRD), thermal an
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Organically substituted metal alkoxides are essential precursors for 
inorganic-organic hybrid materials. The organic ligands not only serve to 
modify the reactivity of the precursors, but may also be used to introduce 
organic functionalities into metal-based sol-gel materials. Understanding the 
chemistry and structures is a prerequisite for rational use of such precursors. 
Particularly important issues are the stability of the metal-ligand bonds, 
especially during sol-gel processing, and potential interactions of organic 
functionalities with the metal centers. Chemical consequences of the Lewis 
acidity of the metal alkoxides must be taken into account, such as adduct 
formation, ligand exchange reactions or organic side reactions. 

In this contribution, new titanium, zirconium and aluminum alkoxo and 
oxo/alkoxo derivatives with bidentate organic ligands, such as ß-diketonates, 
aminoalcoholates or oximates, will be presented. Special attention is paid to 
the possibility of anchoring functional organic moieties to the chelating or 
bridging groups. Derivatives with functional ligands will be compared to their 
non-functional counterparts. Selected solid-state structures, determined by 
single X-ray structure analyses, will be correlated with NMR studies in 
solution. 
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057- Structural investigation of bi- and trimetallic alkoxides of 
rhenium, tantalum and niobium 
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In spite of the analogy between the molecular structure of Nb and Ta 
methoxide and ethoxide perrhenate complexes it is necessary to note that 
their physicochemical properties are considerably different. The methoxide 
compounds are demonstrating rather low solubility, which limits their 
applicability for preparation of coatings. The ethoxide complexes have good 
solubility in hexane, toluene and other non-polar solvents, which makes them 
attractive precursors of complex oxide coatings for catalytic applications. The 
decisive role in solubility is played, evidently, by the size of the alkoxide 
ligands. 
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Niobium and tantalum alkoxide complexes are used as precursors of porous 
oxides of these metals, interesting as supports for heterogeneous catalysts, 
especially in the field of selective oxidation of hydrocarbons [1, 2, 3]. 
Rhenium oxides are of interest as selective heterogeneous catalysts of mild 
oxidation reactions and olefin metathesis in organic synthesis [4, 5].  

Bimetallic complexes of common formula Mv
4O2(OR)14(ReO4)2 M = Nb, Ta (R 

= Me, Et) have been obtained with high yield at room temperature via 
interaction of rhenium heptoxide, Re2O7, and niobium and tantalum alkoxides, 
Mv

2(OR)10 (R = Me, Et), in hydrocarbons. Isomorphous rep
niobium on tantalum atoms in these structures allows to obtain trimetallic 
complexes of variable composition (NbxTax-1)4O2(OR)14(ReO4)2 (R = Me, Et), 
where Nb:Ta ratio can be varied over a wide range (x = 0÷1). The structures 
of these compounds were determinate by X-ray single crystal method. Their 
molecular structures (see fig. 1) are based on a tetranuclear M4(�-O)2(�-
OR)4X12 core, X = OR, ReO4, with rectangular planar M4-arrangement, 
composed of two pairs of edge-sharing octahedra, joined via two almost 
linear oxo-bridges. The perrhenate ligands are attached in a centrosymmetric 
manner to the two opposite co
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La méthode sol-gel est une voie très intéressante et très pratique pour la 
préparation des catalyseurs ou de supports à partir des alcoxydes 
s'effectue généralement dans des conditions douces, à des températures 
nettement plus basses que celles des voies classiques de synthèse. Ces 
conditions offrent également la possibilité d'associer des espèces organiques 
et minérales pour former de nouvelles familles de composés hybrides 
organo- minéraux très purs et homogènes [2]. 

Le travail que nous présentons ici s’intéresse à la synthèse des catalyseurs 
15% V2O5-TiO2.  La nature des phases d’oxydes mixtes obtenues dépend 
de plusieurs paramètres tels que la température, le solvant, le pH ... Notre 
travail consiste à étudier l’influence de la nature du précurseur alcoxyde. Ce 
paramètre influe essentiellement  sur la cinétique de la  préparation sol-gel.  

Les oxydes mixtes 15% V2O5-TiO2 sont synthétisés à partir de deux 
alcoxydes (isopropxyde de titane et le butoxyde de ti
sous air, les propriétés texturales et structurales des catalyseurs sont 
caractérisés par différentes techniques : DRX, BET, ATD-ATG et FT-IR. 

L’analyse  DRX met en évidence la présence de la même phase dans le cas 
des deux précurseurs.  Par ailleurs, le catalyseur  préparé  à partir du 
butoxyde de titane présente une faible perte de masse  par ATG-ATD de 
l’ordre de 23 %. L’aire spécifique mesurée par BET est égale à 59 m2/g pour 
le catalyseur  préparé à partir du butoxyde de titane alors que le second a 
une surface spécifique égale à 50,38 m2/g. Ces résultats montrent que l’effet 
du précu

Références: 
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, L. D
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iols, which are unstable, can be useful materials for the synthesis of 

roperties were studied using 
TGA and DSC. Both silanetriols are dissolved in water and in polar solvents 

 
of polymeric silsesquioxanes and are useful materials as surface modifiers 

Organosilicon Chemistry Lab., Korea Institute of Scie

Much attention has been paid to synthetic approaches to silanepolyols, which 
can be used as models for studies on the building block of silica.1 Especially 
silanetr
silsesquioxanes, ladder polymers, metallosilsesquioxanes, as well as 
coupling agents, and surface modifiers of inorganic materials such as silica, 
alumina particles, and etc.1 We have synthesized relatively stable 
silanepolyols containing a bulky substituent and bis(dihydoxysilyl)methanes, 
and cube type titanosioxane cage compounds.2 Recently simple secondary 
alkylsilanetriols such as isopropylsilanetriol (1) and c-pentylsilanetriol (2) 
were synthesized by the hydrolysis of the corresponding alkyltrialkoxysilanes 
with weak acidic water and isolated as white powders in 52% and 75% yields, 
respectively. They were characterized by the analysis of 1H, 13C, 29Si NMR, 
IR, and X-ray diffraction data. Their thermal p

such as DMSO, acetone, and THF. In their solution states, they undergo 
slowly condensation leading to dimers at RT. Between both isomers, 1,3-
diisopropyl-1,1,3,3-tetrahydroxydisilo-xane is soluble in water, while 1,3-c-
pentyl-1,1,3,3-tetrahydroxy-disiloxane is insoluble. Both silanetriols 1 and 2 
undergo polycondensation under acidic and basic condition to afford a variety

for inorganic particles such as silica and titania. In this presentation I will 
discuss the chemistry and application of silanetriols 1, 2 in details. 
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060- Synthesis and Characterization of Amorphous and Ordered 
Dithiocarbamate- Functionalized Mesoporous Silicas: Interest of 

a direct 
 method to get dithiocarbamate-functionalized silicas. After having 

uccessfully obtained commercially unavailable siloxydithiocarbamates 
precursors [4], the hybrid materials were prepared by grafting these moieties 
onto amorphous (K60) and ordered (MCM-14, SBA-15) mesoporous silicas. 
For comparison purposes, dithiocarbamate-functionalized silicas were also 
prepared according to the “two-step procedure” described in the literature [2]. 
Physical characterization (mainly by solid state NMR and XRD) and 
investigation of the extraction capabilities of the materials towards Hg(II) 
reveal the interest of this novel one-step synthesis approach to provide 
undamaged dithiocarbamate-functionalized silicas, free of remaining amine 
groups, with high efficiencies for Hg(II) uptake and fast reaction rates, 

th the ordered mesoporous materials. 

 Lutrell, Anal. Chem., 1975, 47, 9, 1612 
[3] M.E. Mahmoud, Anal. Chim. Acta, 1999, 11, 398 
[4] S. Goubert-Renaudin, R. Schneider, A. Walcarius, Tetrahedron Lett., in press. 
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Silica-based organic-inorganic hybrid materials take advantage of the 
properties of both the inorganic backbone and the intrinsic chemical reactivity 
of the organo-functional groups. They have been the focus of many research 
works in different fields, notably for their interest in removal of metal ions 
from aqueous solutions by complexation to organic groups anchored onto 
silica surfaces [1]. Among them, the sulfur-containing dithiocarbamate group 
has been recognized to display strong affinity towards several metal ions, 
especially mercury [2]. Dithiocarbamate-modified silicas have been 
synthesized and studied for many years [2, 3], as prepared according to a 
“two-step procedure”: (a) synthesis of an amino-modified silica, (b) reaction 
with carbon disulfide, most often in the presence of a base. This approach 
suffers from two drawbacks: (1) the use of an alkaline medium is not 
recommended because of the poor chemical stability of silica at high pH, and 
(2) this method is expected to lead to unreacted amine groups into the final 
material. To circumvent these limitations, we provide here 
preparation
s

especially wi

References 
[1] P.K. Jal, S. Patel, B. K. Mishra, Talanta, 2004, 62, 1005 
[2] D.E. Leyden, G.H.

POSTERS - ABSTRACTS 243



 

061- Thermal behaviour of sol-gel precursors for ZnO-SiO2 
nanocomposite thin films 
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rticles (CoO, Co3O4, NiO, ZnO, InO, SnO2, SnO2:Sb, TiO2:P) are very 
interesting as gas sensors materials with enhanced  gas-sensitive properties 

8-664. 
2. 

i, K. Yasumoto, Nanostruct. Mat., 1999, 12,  971-974. 
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Mesoporous silica-based thin films doped with transitional metal oxide 
nanopa

for the detection of  NO, CO, H2, humidity, etc. [1-9]. These films show 
reversible change in resistivity and/or optical transmittance in the VIS-NIR 
range when exposed to gases. For sensing materials, the porosity is very 
important parameter, and the thermal treatment of the sol-gel precursor. 

Sol-gel is the most successful and attractive route to prepare low cost silica-
based nanocomposite materials and a cooperative organization of the 
inorganic silica specie with surfactants is a very promising technology for 
constructing mesoporous  nanocomposite thin films.  

 This paper presents the thermal behavior of two sol-gel precursors for the 
preparation of ZnO-SiO2 mesoporous nanocomposite thin films. These 
precursors have been obtained using a pre-hydrolyzed TEOS-based sol, 
doped with zinc acetate (first precursor) or doped with ZnO nanoparticles of 
20-50 nm (second precursor). In the both cases, cetyltrimetyl ammonium 
bromide (CTAB) has been used as cationic surfactant and a complex 
precursor composition results. Based on TG-DTA and XRD data and IR 
spectra, the precursors decomposition steps and the resulting intermediaries, 
in the temperature range 25-700oC, are discussed. 
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062- Europium doped Gd2O3-SiO2 powders and thin films: S
elaboration and structural 

ol-gel 
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y FTIR, DRX and TEM. 
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Escalera, Del. G. A. Madero,  México, D.F 

Powders and thin films of Gd2O3 were prepared by the sol-gel technique. 
These matrices are of great interest to be operated in high resolution X-ray 
imagery. TEOS, gadolinium chloride and etylenglicol were used as precursor 
agents for the synthesis europium nitrate as doping source. The powders and 
films were treated thermally to different temperatures with the purpose from 
complete their crystallization. The evolution of structure during the 
densification process was correlated with the optogeometrical parameters 
(refractive index and thickness) using "m-lines spectroscopy". The chemical 
properties, structure and microstructure were studied b
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063- EXAFS spectroscopy and mass spectrometry as powerful too
to investigate hydrolysis and condens
alkoxides 

ls 
ation reactions of metal 
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materials. A detailed analysis of the 

spectrometry, employing different ionization technique i.e. electrospray 
ionization (ESI), laser desorption ionization (LDI) and matrix assisted laser 
desorption/ionization (MALDI), was used to study hydrolysis and 
condensation reaction of Si(OEt)4, Ti(nOBu)4 and Al(sOBu)3. XAFS and 
Raman structural investigations on the hydrolysis and condensation 
behaviour of Hf- and Ta alkoxides reveal that their dimeric nature, whereas a 
monomeric form is evidenced for the Ge alkoxides. All the species fastly 
undergo hydrolysis and condensation reactions upon the addition of water. In 
the case of the transition metal alkoxides the results indicate that the their 
reaction with acetylacetone occurs immediately with an increase from 6-fold 
to 8-fold in the metal coordination number, and hydrolysis and condensation 
reactions result hindered. After mixing with pre-hydrolysed TEOS, both the 
species remain as separate entities in the mixture, and hydrolysis and 
condensation reactions lead to the formation of a M-O-M homocondensation 
products. ESI and MALDI mass spectrometry has been employed for the 
analysis of methanolic solutions of Si(OEt)4 and Ti(nOBu)4, pure and mixed 
in different molar ratios. These investigations indicated that the first step of 
the reaction is an alcoholysis. Furthermore, the formation of mixed oligomers 
have been evidenced by both techniques; in particular, the formation of Si-Ti 
mixed oligomers seems to be favoured when one of the two components is 
diluted. The LDI/MS analysis of different solutions of Al(sOBu)3  showed that 
the formation of –Al-O-Al- polynuclear species is dependent on the reaction 
environment and that the sol-gel products consist of final structures 
constituted by a tetrameric core [Al4O4(sOBu)2(OH)2] around which different 
building blocks are condensed to form various oxo-polymeric species. 

S. Gross1, R. Seraglia1, L. Armelao1, P. Traldi1 1 2

2

a ISTM-CNR, Dipartimento 
35131 Padova, Italy. 
b  Institut für Physikalisch
Stuttgart, Germany 

The sol-gel process offers unique advantages for the preparation of 
molecularly homogeneous oxide 
mechanisms involved in the transformation of the alkoxide precursors to the 
oxide network is of primary concern since it allows the identification of the 
effects of the individual experimental parameters on the structure and 
properties of the final material. The study of the first steps of the sol-gel 
process can be effectively addressed by using methods which allow to 
investigate the local environment of the metal atom and the formation of the 
first polynuclear species. At this regard, in the last years we have used 
EXAFS (Extended X-ray Absorption Fine Structure) and Raman 
spectroscopy to investigate the hydrolysis and condensation mechanism of 
three metal alkoxides: Ge(nOBu)4, Ta(nOEt)5 and Hf(nOBu)4, whereas mass 
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064- Effect of the addition order of alcoxides on the texture, structure
and catalytic activity of the Pd/Al2O3-ZrO2 catalysts prepared by
sol-gel me
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n, plays an important role in generating power without 
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Sciences de Tunis, Campus Universitaire de Tunis Elmanar2092 

Methane combustion is an attractive source of energy. Catalysis application 
on such reactio
pollution problems associated to nitrogen oxides (Nox) production. Alumina 
supported palladium is the common catalyst used in the combustion process. 
However, the catalyst deactivation remains a serious problem. Many studies 
have successfully tried zirconia supported palladium. Nevertheless, this was 
insufficient to maintain a good activity at high temperatures. For this reason, 
in this work, the sol-gel method is used in order to prepare Pd/Al2O3-ZrO2 
catalysts. 

Aluminium-sec-butoxide, zirconium butoxide and palladium acetylacetonate 
are used as metal precursors. Acetic acid is added to perform the 
condensation processes. The effect of the addition order of the metal 
precursors is studied. The obtained gels are dried in oven at 70°C for 24h 
and calcined in flowing oxygen at 500°C for 2h. 

The textural and the strustural properties of the prepared catalysts are then 
characterised by nitrogen physisorption, hydrogen chemisorption, XRD and 
scanning electron microscopy (SEM) measurements. Furthermore, the 
catalytic activity is measured in methane combustion in the temperature 
range 300-500°C. 

The obtained results show that significant differences are observed on BET 
surface area, porosity, metal dispersion, homogeniety and catalytic activity of 
the prepared solids when the addition order of alcoxides is varied. 

In order to explain these results, the organic precursors mixture is 
investigated during aging, using FTIR, UV-Vis and 27Al NMR spectroscopies. 
The obtained results suggest that when a polymeric complex between 
aluminium-sec-butoxide and zirconium butoxide is formed, higher BET 
surface area and better homogeniety and metal dispersion are obtained. 
Consequently, higher catalytic activity is observed in methane combustion. 
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065- ZnO nanoparticles from hydrolysis and condensation of zinc 
acetylacetonate: spectroscopic investigations 
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Several synthetic approaches have been set and optimised to 

displaying, as evidenced by 

itation of a flock and to achieve a pure compound, which 

 
btained after the refluxing step. No remarkable changes could be evidenced 

in the solution after the addition of a understoichiometric amount of NaOH. 
o observe their luminescent properties, samples were excited with  the 

476.5 nm line of an Argon laser. Our samples, as well as the commercial 
ZnO, exhibited a wide luminescence in the green region, with a broad peak at 
around 575 nm. Raman peaks due to the compounds were also detected. 

Poli2, H. Bertagnolli2, K. Müller2, G

a- ISTM-CNR, Dipartimento di Scienze Chimiche, Università di Padova - via Marzolo, 1, 
35131 Padova, Italy. 

Stuttgart, Germany 
c- Dipartimento di Ingegneria dei Materiali e di Tecnologie Industriali, Università diTrento, Via 
Mesiano, 77 38050 Trento, Italy 

Recently, there has been a renewed deal of interest in zinc oxide and in 
particular ZnO nanoparticles (NPs) have been receiving much attention due 
to potential and established technological applications, among those that can 
be cited solar energy conversion, photocatalysis, nonlinear optics, gas 
sensors, UV-blockings, development of luminescent and light-emitting 
materials. 
prepare stable suspension of zinc oxide colloids, among which the sol-gel 
method, phase transfer technique, hydrolysis of chelate complex, polymer 
stabilization. In this study, nanostructured ZnO was obtained by controlled 
hydrolysis and condensation of zinc acetylacetonate in alkaline conditions. 
By reaction of an ethanolic solution of Zn(acac)2 with NaOH in a 1:2 molar 
ratio, after reflux, ZnO spherical nanoclusters 
TEM analysis. pretty homogeneous dimension distribution with particle 
diameter ranging from 6 to 10 nanometers. The crystallographic investigation 
show the particles are hexagonal zinc oxide, space group P63MC. 

The relflux step was shown to be a key factor to avoid the fast and 
uncontrolled precip
was isolated and thoroughly characterised. XRD analysis show the formation 
of hexagonal ZnO, whereas the presence of residual Zn(acac)2 could be 
ruled out. The broadening of the XRD reflexes observed in the XRD pattern 
could suggest the presence of lattice defects. The composition of the 
precipitate was determined by elemental analysis, X-ray Photoelectron 
Spectroscopy (XPS) and TGA analysis, showing the formation of pure ZnO. 
IR spectroscopy evidenced the presence of low amounts adsorbed organic 
ligands. Accordingly, the solid state NMR spectrum of the ZnO visible peaks 
were evidenced, which can be ascribed to organic molecules adsorbed on 
the surface of the ZnO nanoparticles. XAFS studies were performed on the 
solution used for the synthesis of the oxide and also on the solid specimen,
o

T

POSTERS - ABSTRACTS 248 



066- Spectroscopic study of Eu3+ doped polyphosphate-tungstate 
colloidal systems 

Sidney J. L. Ribeiro1, Anne J. Barbosa1, Bianca Montanari1, Rogéria R. 
Gonçalves2, Francisco A. Dias Filho, Younes Messaddeq 
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razil 

Polyphosphate-tungstate colloidal systems were prepared from sodium 

Universidade de São Paulo, Av.  Bandeirantes, 3900, CEP 14040-901 - Bairro Monte Alegre, 
Ribeirão Preto, SP, B
3-Departamento de Química, UFCE, Fortaleza, CE, Brazil 

polyphosphate and tungstate solutions at pH 8. Eu3+ containing samples 
were studied as a function of the relative polyphosphate-tungstate content. 
Eu3+ ions are suggested to occupy cage like sites composed of phosphate 
groups from the metaphosphate chains. With the increase in tungstate 
content tungstate species also interact strongly with Eu3+ leading to 
coordination sites in the aqueous medium where metal ions are completely 
hidden from interactions with solvent molecules. Emission quantum 
efficiencies in these sites are found to be around 90%. Raman scattering and 
FTIR results corroborate such model since no polyphosphate hydrolysis or 
phosphate-tungstate interaction could be identified. 
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067- Synthesis, Structure and Spectroscopic Studies of a Series of
Europium Homo- a

 
nd Heterometallic Alkoxides 

[1] Department of Materials Chemistry, Ångström Laboratory, Uppsala University, Box 538, 

rich redox chemistry, but in 
spite of the interest in lanthanide alkoxide chemistry during the last 15 years, 

trochemistry were also 
provided. The compound belongs to the redox series: 
Eu4(OPri)12(HOPri)3•2HOPri (av. 2.5+) - Eu5O(OPri)12(HOPri)•HOPri (av. 2.8+) 
- Eu5O(OPri)13 (3.0+). The compound could be prepared by oxidation of 
Eu4(OPri)12(HOPri)3•2HOPri, as well as by reduction of  Eu5O(OPri)13, and be 
re-oxidised to the latter. The transfer between the different compounds could 
be monitored spectroscopically. 

Further studies have involved different homo- and heteroleptic heterometallic 
alkoxides with titanium. The results of these recent studies will also be 
presented. 
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The Ce- and Eu-alkoxides have potential for a 

this possibility has not been explored to any larger extent, especially when 
considering the Eu-alkoxides. To the best of our knowledge the structurally 
determined homoleptic alkoxides or oxo-alkoxides are limited to: 
Na8Eu(OH)(OBut)10 [1], EuSn2(OBut)6 [2], EuAl3(OPri)12 [3], Eu5O(OPri)13 [3] 
and Eu4(OPri)12(HOPri)3•2HOPri [3], although some other Eu-alkoxides have 
been studied and reported, but eluded structural determination [4-6]. 

Here we describe one more Eu-oxo-isopropoxide, 
Eu5O(OPri)12(HOPri)•HOPri [7], prepared in an attempt to investigate the 
positioning of low-valent ions substituting Ln3+ in Ln5O(OPri)13. In this case, 
interesting details of the Eu-isopropoxide elec
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068- Preparation of monolithic copper oxide aerogels 

Zhou Bin, Du Ai, Shen Jun, Wu Yuehua, Wu Guangming, Ni Xingyuan 

e oxide 
and polyacrylic acid instead of copper alkoxy compound. This method may 

terized using thermoanalyse, FTIR, powder 

mples both have very low bulk density and high porosity(above 
90%). And SEM studies demonstrate that the later sample has a typical 

ostructure consisting of nearly rectangular, submicron ultramicro 
indicates 
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P.R. China 

The research of the preparation methods of metal oxide aerogels has 
become a focus because of its difficulty and certain special applications such 
as high-efficiency catalysts, X-ray laser research etc. These aerogels are 
usually obtained through the traditional method of using metal alkoxy 
compound as the reactant. However many kinds of metal alkoxy compounds, 
especially transition metal alkoxy compounds, are very expensive or even 
hardly to be gained. This article provides a new method to get monolithic 
pure copper oxide aerogels by simply using copper chloride, propylen

also provide a new idea to solve the problem of the preparation of other 
transition metal oxide aerogels. 

The experiment was carried out as follows: First, by using polyacrylic acid as 
a dispersant and propylene oxide as an accelerator, the copper-based 
alcogel could be prepared under the sol-gel process. And then, the light-
green monolithic initial sample could be obtained by the process of aging and 
supercritical drying. At last, the black monolithic later sample could be 
preparated by the thermal treatment.  

The samples have been charac
X-ray diffraction and electron microscopy. The density of the samples has 
been measured by the weighing method. The results indicate that the initial 
and later sa

aerogel micr
particles with an open pore network. In term of XRD and FTIR, it 
that the crystal part of initial aerogels is mostly orthorhombic copper chloride
hydroxide and the later sample is pure monoclinic copper oxide

References 
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de assisted sol-gel method has proven to be an effective method 

alyses results of which will be discussed.  In 

O3 were mixed with ultra fine grain 
aluminium powders to give energetic composites with distinct thermal 

 

lkoxide Sol-Gel Route to Tungsten (VI) Tri

P.O. Box 808 L-091, Livermore, CA 94551, USA 

The epoxi
for the preparation of aerogel materials that does not require the use of metal 
alkoxides.[1]  It has been demonstrated to be a versatile route, applicable to 
many non-traditional, but technologically important metal oxides.  Tungsten 
(IV) oxide is one such material that has unique electrochemical, catalytic, and 
energetic attributes. Herein we report preparation and detailed 
characterization tungsten (VI) oxide aerogels and thin films by the epoxide-
assisted method.  The route entails the use of the organic 1,3-epoxides, 
trimethylene oxide or 1,3-dimethyloxetane, and inorganic tungsten (VI) salts 
for best results. As prepared and heat-treated aerogels were characterized 
by transmission and scanning electron microscopies, differential scanning 
calorimetry, thermal gravimetric analysis, elemental analysis, powder X-ray 
diffraction, and gas adsorption an
addition, x-Ray absorbance spectroscopy was used to characterize the 
oxidation state of the tungsten. Results of physical characterization are 
compared with those for WO3 aerogels prepared via ion exchange of a 
sodium tungstate solution.  An application area of high interest for nano-sized 
WO3 is as solid oxidizer in energetic nanocomposites with fuel metals.[2]  
Heat-treated aerogel powders of W

properties.  Results of thermal analysis and combustion experiments with 
these composites will be presented.[3] 
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070- NO photo-decomposition over Au-TiO2 Sol-Gel Derived catalysts 
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The synthesis of nanostructured doped materials, Au-TiO2 at 1, 3 and 5% 
loading of gold by the Sol-gel method has been realized. Titanium(IV) 
isopropoxide and Gold (III) Chloride were the precursors of the photocatalyst 
in acid conditions. Band-gap is shift to visible region and gold nanoparticles 
are below of the XRD resolution. These materials were characterized by BET, 
XRD, ATG-DTA-DSC and TEM techniques. The photo-catalytic activities 
were tested in the NO reduction under UV irradiation. The principal products 
identifed are N2 and O2. Its activities were discussed according to their 
particle size, superficial area, anatase-rutile ratio phase. 
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071- Solution processing of complex large band-gap semi-
conductors for photo-catalysis 

andell , O. Karis4, 
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(5) ICYS, NIMS, Namiki 1-1, Tsukuba, Ibaraki 305-0044, Japan 

choices of suitable 
techniques. But such detailed studies pay off in the easier understanding and 
optimization of the properties of the materials. 

The preparation of transition metal-ion doped, two phase and core-shell 
nano-structured large band-gap semi-conductors based on TiO2, ZnO and 
WO3 will be described with a focus on the processing and the strong 
influence of the precursors on the materials structures and contents. The 
synthesis routes involve both alkoxide based routes and hybrid routes 
involving also salt based and gas-phase based atomic layer deposition. The 
phase development on heating and the target materials were investigated 
with techniques such as TGA, DSC/DTA, SEM, TEM, XRD, XAS, XES, IR-, 
Raman and UV-Vis-NIR spectroscopy. The photo-catalytic properties of the 
prepared materials will be described. 

G. Westin1, M. Leideborg1, L. Österlund2, K. Jansson3, A S 4

5

(1) Dept. Materials Chemistry, Ångström laboratory, Uppsala University, 
Sweden 
(2) FOI CBRN Defence and Security, SE-901 82 Umeå, Sweden 
(3) Dept. Inorganic Chemistry, Arrhenius laboratory, SE-106 91, Stockholm, Swedene 
(4) Dept. Physics, Ångströ

The solution chemical processes offer versatile and cost efficient routes to 
complex functional nano-materials for photo-catalysis and are often 
comparatively easy to up-scale. However, for a full utilization of the 
possibilities of these processes the details of the reactions taking the 
precursor molecules in solution to gels or nano-particles and finally purpose 
designed ceramic structures must be understood. Hence detailed 
experimental studies on the entire processing chain are necessary to achieve 
well controlled high quality materials and to make 
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072- Mesoporous doped-ceria supported Au nanoarchitectu
Novel synthetic methods for water-gas-shift cataly

res: 
sts 

d its doped relatives, 
lid 
ls 

es or architectures in 

l to the performance, stability, 
and efficiency of low-temperature fuel cells.  Nanoparticulate Au on doped-

u deposition-precipitation on calcined 
aerogel and ambigel nanostructures, a modified deposition-precipitation 
method with room temperature Au reduction, and addition of Au monolayer 
protected colloids to about-to-gel doped-ceria prepared by an epoxide 
initiated sol-gel method (nanoglue approach).1-3 
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Rolison 

Surface Chemistry Branch, U.S. Naval Research Laboratory, Washington, D.C. 20375 

The electrical properties of sol-gel-derived ceria, an
such as Ce Gd O  (CGO), are affected by the nature of the pore-0.9 0.1 2 so

in aerogel-like materiananoarchitecture, with oxygen ion mobility enhanced 
relative to either nanocrystalline forms of these oxid
which the interpenetrating networks of pore and solid are disrupted.1,2 The 
high degree of interconnectivity established between the <10-nm crystallites 
in CGO aerogels yields an electroceramic that responds as though it contains 
no grain boundaries and which exhibits long-range pathways for diffusion of 
oxygen ions (~0.5 mm). We can now address whether the effectiveness of 
oxygen-ion transport in the oxide affects the catalytic activity of these 
materials as supports for the water-gas shift (WGS) reaction and other 
oxidations of relevance for fuel-cell chemistries. The WGS reaction requires 
water, temperature, and a catalyst to convert a common poison in fuels, 
carbon monoxide, into H2 and CO2 and is critica

ceria (and other reducible oxide) supports display high activity for CO 
oxidation at �250°C due to a synergistic effect of metal and oxide. In 
particular, the crystallite size and morphology of the ceria support strongly 
affects WGS activity.4 The function of the support is to supply oxygen to the 
Au catalyst and therefore, electrical properties (oxide conduction) as they 
relate to the support-metal interface play a key role in the catalysis.  Our 
results for supported Au nanocrystallites prepared on CGO aerogel and 
ambigel nanoarchitectures of known and differing oxygen-ion mobilities will 
be described.  We explore various sol-gel methods to preparing doped-ceria 
supported Au catalysts including A
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073- 29Si-NMR study of hydrolysis and first steps of condensation
reactions of diethylphosphato-ethyltriethoxysilane with

 
 

tetraethoxysilane in ethanol and N-methylacetamide medium. 
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ères 

       

is is slower and we noticed 
 of T10T10 dimer. An important effect of the solvent on the 

ydrolysis and condensation processes was noticed. A catalytic 
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Recently, organo-modified alkoxysilanes have been attracting considerable 
attention. Indeed, modified silicate precursors can be used to obtain sol-gel 
derived materials with additional functionalities mainly for optics or electrical 
properties [1]. The reactions of hydrolysis and initial condensation of 
diethylphosphato-ethyltriethoxysilane (SiP) and a mixture of SiP and 
tetraethoxysilane (TEOS) have been carried out in ethanol and N-
methylacetamide (NMA) solvent. SiP and SiP/TEOS mixture were hydrolysed 
with Si/solvent (ethyl alcohol or NMA)/water: 1/20/5 and without the addition 
of an external catalyst. 

The precursor diethylphosphato-ethyltriethoxysilane increases the acidity of 
the medium and the reactions can be described as: 

(OR1)3R2Si   ⎯⎯⎯⎯ →⎯
+ OHH 2
,    (HO)3R2Si + 3 R1OH         Hydrolysis 

(HO)2R2Si-OH + OH-SiR2(HO)2   ⎯⎯⎯ →⎯ OH2
-     (HO)2R2Si-O-SiR2(HO)2   

Condensation 

where R1= EtOH  and R2 = CH2CH2P(O)(OR1)2     

The reactions have been investigated by high resolution 29Si nuclear 
magnetic resonance (NMR). Most of the chemical shifts have been assigned 
to the hydrolysed and condensed species thanks to literature [2][3]. The 
results obtained in ethanol with our particular conditions (low concentration in 
silica precursor and no addition of catalyst) have been compared to the 
previous studies in literature. Few differences were observed with our 
experimental conditions: in ethanol, the hydrolys
the presence
kinetics of h
effect of the SiP on TEOS hydrolysis was also established. Some 
experiments were carried out to prove that the phosphonate function in SiP 
molecule was responsible for this catalytic effect. 

References 
1. C. Sanchez and F. Ribot, New J. Chem. 18 (1994) 1007. 
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rides and Pr2O by nonhydrolytic sol-gel.[1] 

by co-condensation with organosilicon monomers, 
MeSiCl  or Me SiCl. Thus, in this system, non-hydrolytic sol-gel allows the 

ying or post-modification. 
These samples are highly selective and active catalysts for the epoxidation of 

We will also give examples of the synthesis of TiO2 -V O  catalysts by the 
 Selectiv

Institut Charles Gerhardt Montpellier, UMR 5253 CNRS-UM2-ENSCM-UM

In this presentation, we describe the synthesis of SiO2 -TiO2 based 
epoxidation catalysts from chlo  i

 x SiCl4 + TiCl4 + (2x+2) iPr2O ---> SixTiO2x+2 + (4x+4) iPrCl 

The dispersion of the Ti species in the gels appears excellent and anatase 
was not detected even for high Ti contents (10 mol%). Drying by evaporation 
leads to mesoporous xerogels (contrary to hydrolytic SiO2 -TiO2 xerogels 
which are usually microporous). The texture of the gel can be controlled by 
playing on the volume fraction of liquid phase, the reaction temperature or 
the reaction time.[2]  In addition, we were able to quantitatively incorporate 
organic groups simply 

3 3
simultaneous control of the structure, texture and hydrophobicity, without the 
use of additives, multi-step reactions, supercritical dr

cyclohexene by alkylhydroperoxides [3]. 

2 5
same route and their application in the e Catalytic Reduction of NOx 
by NH3[4]. 
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(3) Lorret, O.; Lafond, V.; Mutin, P. H.; Vioux, A. Chem. Mater. 2006, 18, 4707-4709. 
(4) Mutin, P. H.; Popa, A. F.; Vioux, A.; Delahay, G.; Coq, B. Appl. Catal. B 2006, 69, 49-57. 
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075- Tailoring the hydrothermal stability of nanoporous membrane 
materials through sol-gel chemistry 

Hessel L. Castricum , Ashima Sah , Robert Kreiter , Dave H.A. Blank1, 
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Amsterdam, Nieuwe Achtergracht 166, 1018 WV Amsterdam, The Netherlands 

chnology, P.O. Box 1, 

d methylated silica, have application 

stresses built-up during the sol-gel preparation of silica-based 
romoting hydrolysis of siloxane network 

 in water. We have 
 truly 

 
groups provide a ‘core network’ of unhydrolysable moieties and provide 
flexibility, which limits strain in the siloxane bonds. This leads to a high 
stability in water-containing media at increased temperatures. Moreover, the 
organic groups promote stress relaxation of the thin coated film during the 
preparation procedure and perseverance of the structure against thermal and 
pressure gradients. Consequently, the material is highly resistant to cracking. 

Through well-controlled preparation and coating procedures of the hybrid 
material, a supported defect-free thin layer (< 100 nm) with a high 
hydrothermal stability has been obtained. The resulting nanoporous 
membrane can be applied in the selective dehydration of n-butanol at 150°C 
for well over a year, bringing industrial application within close reach. 

1,2 1 3

Jaap F. Vente3, Johan E. ten Elshof1 

1. Inorganic Materials Science, Department of Science and Technology, Universiteit Twente, 
MESA+ Institute for Nanotechnology , P.O. Box 217, 7500 AE Enschede, The Netherlands 
2. Van ‘t Hoff Institute for Molecular Sciences, Faculty of Science, Universiteit 

3. Energy research Centre of the Netherlands, Molecular Separation Te
1755 ZG Petten, The Netherlands 

Molecular separation processes are responsible for an estimated 40% of the 
total energy consumption in the (petro)chemical industry worldwide, i.e. more 
than 10 billion barrels of oil equivalent per year. These separations are 
currently performed using (cryogenic) distillation or adsorption-based 
techniques. The energy efficiency of these techniques is in general as low as 
10%. Molecular separations based on membrane technology are generally 
accepted as one of the possible alternatives thanks to their inherently low 
energy consumption. Thermal, mechanical and chemical (solvent) stability 
are poor for polymeric membranes, while improvement of the hydrothermal 
stability is the main challenge for ceramic membranes in order to be able to 
work under humid conditions. As a consequence, the state-of-the-art 
membranes, i.e. PVA-based materials an
temperatures below ~100°C with minor associated benefit. In order to be 
cost-efficient, a membrane should be able to function at temperatures up to 
at least 150°C for several years. 

Mechanical 
membranes are responsible for p
bonds, resulting in the destruction of the microstructure
succeeded in preparing an organic/inorganic network material with a
hybrid character by the application of a bis-silyl precursor. The organic linking
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076- Coated conductor synthesis through aqueous sol-gel chemistry 
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texture is 

he coated conductor structure. This structure 

 film was deposited on a cleaned SrTiO3 

Department of Inorganic and Physical Chemis

High temperature superconductors such as YBa2Cu3O7 (Tc=92 K) can't be 
produced in long lengths because of their brittle ceramic nature. Another 
problem in using bulk YBCO is the absence of texture, biaxial 
necessary to assure the quality of the superconductor. A solution to both 
problems is presented by t
consists of a flexible metallic tape (Ni-5at%W) coated with multiple buffer 
layers (CeO2, La2Zr2O7) and a superconducting layer (YBa2Cu3O7). In 
contrast to the production of many coated conductors in the international 
research community, a cheaper non-vacuum technique, namely the sol-gel 
method is used in this work. Every layer is produced starting from an 
aqueous precursor solution containing the corresponding metal acetates and 
an organic complexing agent, such as triethanolamine. The acidity of the 
solution was adjusted by adding ammonium hydroxide in order to obtain a 
clear and stable gel without precipitation. Potentiometric titrations allowed us 
to determine the complexation behaviour of the metal ions in the gel. Using 
the SUPERQUAD and EQUIL software, pH-distribution curves could be 
generated. Through dip-coating, thin films were deposited on the substrate. 
At low temperatures (60°C) the solution is transformed into an amorphous 
gel. The crystalline and biaxial textured buffer layers are formed during a 
heat treatment at elevated temperatures (1000°C) under inert atmosphere 
(Ar-5%H2). The superconducting
substrate and heat treated at temperatures of 815°C under nitrogen with 200 
ppm oxygen. 

Characterisation of the morphology and microstructure of the thin films were 
carried out using XRD, pole figures, SEM, AFM and TEM. The buffer layers 
show good in an out-of-plane alignment and a smooth surface with little 
impurities. The superconducting film has a critical temperature around 90 K 
and shows a sharp transition from normal to superconducting phase and a Jc 
of 1 MA/cm². 
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077- UV-photopolymerisation of polymethylmethacrylate (PMMA) 
reinforced by different preformed zirconium oxo-clusters 

Francesco Graziola , Fabrizio Girardi  , Luca Fambri , Rosa Di Maggio2, 

[1] 

hardness and adhesion to the substrate. Several samples 

lymerisation peak, if any in the range 90-120°C. Shear storage 
modulus (G’) and loss modulus (G”) were also evaluated by means of 
Dynamical Mechanical Thermal Analysis (DMTA) on cured disks of both 
hybrid materials and pure polymers. Glass transition temperature (Tg) of 
86°C and 110°C were measured at the maximum of loss modulus peak for 
UV-cured hybrid materials and pure PMMA, respectively. The reinforcing 
effect of zirconium oxo-cluster was found above the Tg. 

References 
1 U. Schubert, J. of Sol-Gel Science and Technology 31, 19-24, 2004 and ref. therein 
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[2] Dipartimento di Ingegneria dei Materiali e Tecnologie Industriali, Università di Trento, via 
Mesiano, 77, Trento, 38100 (TN) - ITALY 

The UV curing technique is achieving increasing importance for the synthesis 
of inorganic-organic hybrid materials, since it induces the polymer formation 
with a fast transformation of the liquid monomer into a solid film with tailored 
physical-chemical and mechanical properties. It can be also considered an 
environmental friendly technique, due to the solvent free process, and it is 
usually carried out at room temperature.  

Recently, we have used UV-photopolymerisation to prepare inorganic-
organic hybrid materials based on the embedding of methylmethacrylate and 
two types of vinyl-modified zirconium oxoclusters, e.g. Zr4O4(OMc)12, where 
OMc is CH2=C(CH3)-COO-, and Zr6O4(OH)4(OOCCH2CH=CH2)12(n-
PrOH)2•4CH2=CHCH2COOH,1 in presence of Irgacure as UV-initiator. In 
particular, we have developed and optimized a synthetic route which enable 
us to produce hard, transparent and stable coatings for a wide variety of 
different substrates (e.g. stone, stainless steel, polymethylmethacrylate, 
polyethylene, wood, anodized aluminium). The molar ratio between 
oxocluster and monomer, polymerisation time, amount of photoinitiator and 
deposition conditions (by using a home-made spray-coating equipment) are 
the most important parameters to get high performing layers in terms of 
transparency, 
prepared onto different substrate were characterised by different 
compositions (AR-XPS, SIMS) and investigated by using nanoindentation 
and IR spectroscopy. 

Moreover, the efficiency of UV-curing and cross-linking processes was 
assessed by means of Differential Scanning Calorimetry (DSC) comparing 
the residual po
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078- The Effect of Ultraviolet Irradiation on Gasochromism of sol–
WO3 Films 

gel 

6+ turned into W5+ after the UV irradiation.  

iolet irradiation, PdCl2 doped WO3 films, 
 

Guangming Wu1, Guohua Gao1,  Jichao Shi2, Jun Shen1, Bin Zhou1, 
Xingyuan Ni1 

1. Pohl Institute of Solid State Physics,Tongji university,No.1239 Siping Road, 
anghai,200092,PR China Sh

2. Chemistry department of Tongji university ,shanghai200092,PR China 

In the past two decades, several chromogenic technologies are being 
developed for large area glazing in buildings, automobiles, planes, and for 
certain types of electronic display. Gasochromism, one of the technologies, 
has been receiving more considerable attention due to its high contrast 
between coloring and bleaching states and low cost, especially the 
gasochromic films prepared by sol-gel process.  

In this paper, Pd doped nanoporous WO3 gasochromic films were prepared 
by sol-gel approach using W powder, H2O2 and PdCl2 powder with the 
starting mateials, and UV irradiation on samples were carried out under a 
low-pressure Hg lamp for different minutes, the samples were kept in air 
during exposure. Surface morphology, microstructures, refractive index, 
thickness, gasochromic properties of the films, binding energy of W,O were 
characterized  with AFM, XRD, Spectroscopic Ellipsometer, UV-visible-IR 
spectrophotometer and XPS, respectively.  XRD analyses showed  that the 
WO3 films prepared by this method were amorphous and with increasing 
annealing temperature their crystal structure have changed. AFM 
observations showed that the films have a nanoporous structure. The 
gasochromic experimental results gave that UV irradiation strongly affects 
gasochromic properties of WO3 films, UV irradiation remarkably increases 
their coloration response rate, response time is below 10 seconds after UV 
exposure, more shorter than that of samples without UV irradiation, and the 
suitable irradiation time was 20-25 minutes. The XPS measurements 
exbihited that some W

Finally, the mechanism of UV irradiation improving their gasochromic 
response rate has been analyzed. It can be concluded that UV irradiation 
makes W6+  to W5+ and WO3 films have oxygen vacancies which play a role 
of current carriers, they reduced the binding energy and the diffusion 
constant D, and also there is an acceleration kinetic according to Fick’s 
second law. 

 

Key words: sol-gel, ultrav
Gasochromic
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079- Photosynthetic living systems entrapped into bio-sol-gel silica 
matrix 

Christophe Meunier, Bao-Lian Su 

Laboratoire de Chimie des Matériaux Inorganiques (CMI), Université de  Namur (FUNDP), 

nners of natural 
systems allow the design of unprecedented technologies and materials. 

 of new hybrids combining 
living systems with materials could be used in cleaning up, whole-cell 

 of oxygen 
production. 

er content of pores provides a beneficial environment. Indeed, 
the lifetime of entrapped thylakoids can be prolonged ten times compared to 
n isolated state in solution. These promising results could be used in the 

future to the design of new sensors, air-cleaning systems and micro-power-

61 Rue de Bruxelles, B-5000 Namur, Belgique  

The understanding of construction principles and working ma

During these past years, new kind of materials has been developed by 
combining biological entities with inert materials. This strategy has shown 
numerous applications in biosensors and bioreactors fields. Nowadays, one 
of the most important challenges is to create materials able to mimicking 
biological process to solve the main problems of our human life in the fields 
of health, environment and energy. The design

sensing system, bioconversion, (bio-)drug delivery, cell therapy, artificial 
cells/organs and tissue engineering. 

The aim of this work described the studies carried out in order to immobilize 
functional photosynthetic systems like thylakoids, chloroplasts, plant cells 
and microalgae within inorganic porous silica. A modified biologically 
compatible sol-gel method has been developed to entrap these systems with 
different silica sources. In order to maintain life, physiological constraints like 
osmotic pressure, ionic strength and pH have to be maintained. Moreover, 
the shrinking process and the synerisis phenomenon have to be minimized. 
At the present time, we concentrate on this point. The porosity of the 
inorganic support is calculated by nitrogen adsorption-desorption 
measurements and the cells-matrix interactions by 29Si NMR spectroscopy 
and transmission electron microscopy.  Local information about the integrity, 
dispersion and population of the chloroplasts within the matrix has been 
determined by confocal fluorescence microscopy.  The enzymatic activity has 
been determined in a Clark cell apparatus by measuring the rate

The first results clearly show that porous silica made by modified biologically 
compatible methods seem to be ideal hosts due to their mild preparation 
pathways (in opposition to polymeric supports) preventing destruction of 
living systems. The mechanical resistance of silica – based structures and 
the high wat

a

applications. 
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080- Development of porous inorganic matrix suitable for the 
immobilization of animals cells 
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For two decades, many interests are focused on the development of new 
materials which can welcome biological systems. First imagined with 
bio(co)polymer to insure survival of the biological entities1, the discovery of 
silica as host matrix opened great outlooks for biomaterials thanks to the 
work of Braun and his co-workers in 1992. Since then, many laboratories 
began in this field of research to encapsulate proteins, enzymes, bacteria 
and plant or animal cells. 

In this way, to learn the lesson from the past, we develop matrix using a silica 
or titania precursor. We work to allow a survival of HepG2 cells to re-create 
as close as possible their natural env

Our first aim is to maintain their viability and permit diffusion of the nutrients 
and metabolites through the matrix prepared by sol-gel and colloidal methods. 
In a second time, we concentrate the efforts on pore size diameter. So, in 
consequence, cytotoxicity tests – based on quantification of LDH (Lactate 
Dehydrogenase) activity released from damaged cells – were made with 
various compounds that gave us information about the resistance from the 
cells. The same operation was performed with colloidal silica particles 
showing no death of the cells. After that, different sol-gel materials were 
prepared and the viability results were compared one to another, from the 
traditional alkoxides route, passing by the aqueous one, and to a 
biocompatible precursor – like diglycerylsilane or a new one.  

Various techniques are used to test the matrix, the proportion of cells 
encapsulated and their repartition into the gel. SEM shows that cells are 
concentrated inside or on the gels surface, TEM can demonstrate the 
preservation of the membrane of the ce
gives the pore size diameter and the Clark’s cell apparatus evidences the 
respiration of the cells into the material. The first results illustrate perfect 
acceptance of the cells with silica. 

References 
1 Lim F., Sun A.M. (1980), Science 210, 908-910 
2 Braun S., Rappoport S., Zusman R., Avnir D., Ottolengi M. (1990), Mater. Lett. 10, 1-5 
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081- SANS study of oxycarbide glasses derived from hybrid 
structures 
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lica gels obtained through hydrolysis-

aterial thermal and chemical 
stability. Such multicomponent glasses have been prepared in the Aveiro 

rformed on the 
instrument “Yellow Submarine” of the Budapest Neutron Centre. Samples, in 

he different metal ions lead to different 
temperature samples, the difference becoming 

 the materials after pyrolysis at 600ºC. Comparison of 
utron and X-ray scattering is in 
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The partial replacement, in the silica amorphous network, of Oxygen atoms 
by Carbon atoms leads to a new family of anionic-modified silica glasses 
called silicon oxycarbide (SiOC) glasses. These can be prepared by pyrolysis, 
in an inert atmosphere, of hybrid si
condensation reactions of silicon alkoxides that contain Si-C bonds. Of 
special interest are the multicomponent SiOC glasses with Al, Zr, and Ti, as 
the presence of these elements improves the m

University.The aim of the current work was to obtain information about the 
structural features, at the nanometer scale, of some of these materials, as 
prepared (room temperature) as well as after pyrolysis at 600ºC. 
Measurements by Small-Angle Neutron Scattering, SANS, have been 
performed, to achieve that aim and to complement previous investigations by 
means of FTIR, NMR, X-ray diffraction and other techniques.  Samples 
have been prepared by the sol-gel process, using Methyltriethoxysilan, 
MTES, as the “organic Silicon” source, Tetraethoxysilan, TEOS, as the 
“inorganic Silicon” precursor and Tetraisopropylortotitanate, Ti(OPr)4, and 
Aluminum-sec.-butylat, Al(OBusec)3 as the source of Titanium, and 
Aluminum, respectively. The SANS measurements were pe

the form of powder, of pure SiOC glass as well as multicomponent glasses of 
the type 90%SiOC+10%X, with X = Al and Ti, were investigated both as 
prepared and after pyrolisys at 600 ºC.The experimental SANS curves 
obtained for these materials show that the presence of the metallic ions Al 
and Ti clearly modify the nanoscale structure of the pure silicon oxycarbide 
glass for both the samples as prepared and after pyrolysis. However, in the 
studied multicomponent glasses t
structure only for room 
negligible in
experimental data from small-angle ne
progress. The results will be presented and discussed. 

POSTERS - ABSTRACTS 264 



082- Comparison of Silica Aerogels Prepared via Two Superc
Extraction M

ritical 
ethods 

12308 - USA 
, NY  

lica aerogels – including high surface area and 

 

References 
.M., Bakrania, S.D., Anderson, A.M., Carroll, M.K., A Fast Supercritical 

 238-243 
(2004). 
[2]  Plata, D.L., Briones, Y.J., Wolfe, R.L., Carroll, M.K., Bakrania, S.D., Mandel, S.G., 
Anderson, A.M., Aerogel-Platform Optical Sensors for Oxygen Gas.  J. Non-Crystalline 
Solids, 350, 326-335 (2004). 

A.J. Barrow1, J.R. Ferrarone1, A.F. Phillips1, S. Baig1, M.K. Carroll1, A.M. 
Anderson2 

[1] Department of Chemistry, Union College, 807 Union St., Schenectady, NY  
[2] Department of Mechanical Engineering, Union College, 807 Union St., Schenectady
12308 - USA 

The physical properties of si
optical transparency – render them attractive for a variety of applications. A 
conventional way of preparing aerogels is to gel the precursor solution, 
undertake a series of solvent exchanges, including exchanges for liquid 
carbon dioxide in a critical point dryer, followed by supercritical extraction of 
the CO2. We have developed a rapid supercritical extraction (RSCE) 
technique based on formation of gels and extraction of the solvent from their 
pores in a contained mold in a hydraulic hot press.1 Both methods are 
suitable for preparation of transparent silica aerogel monoliths, and we have 
developed RSCE aerogel-platform gas sensors based on entrapped 
luminescent probes.2 In order to investigate how aerogels prepared by each 
method differ from each other, and from silica sol-gels dried under ambient 
conditions to form xerogels, we have undertaken a series of experiments. 

Starting with our standard TMOS-based precursor recipe 
(TMOS:MeOH:H2O:NH4OH in a molar ratio of 1.0:12.0:4.0:3.7×10-3), we
prepare aerogels via each of the two methods, and also allow some aliquots 
to dry under ambient conditions to form xerogels. For probe-doped materials, 
we substitute a solution of the probe in methanol or in water for that solvent 
in the precursor solution.  Due to the lack of solvent-exchange steps, it is 
relatively easy to entrap thermally stable luminescent probes in RSCE silica 
aerogels.  We have succeeded in entrapping a variety of probes, including 
the oxygen-sensitive species platinum(II) octaethylporphine (PtOEP) and 
platinum(II) tetra(pentafluorophenyl)porphine (PtTFPP); however, the 
relatively high temperatures employed in the RSCE method (ca. 290˙C) 
result in decomposition of some probes. The supercritical CO2-based method 
requires lower temperatures, which allows thermally unstable probes to be 
used, but the multiple solvent-exchange steps result in significant leaching of 
probe moieties.We will present a comparison of the luminescence response 
of entrapped oxygen-sensitive probes, bulk densities, surface areas, and IR 
spectra for three types of silica sol-gels: RSCE aerogels, aerogels prepared 
by conventional CO2 extraction, and xerogels. 

 [1] Gauthier, B
Extraction Technique for Aerogel Fabrication.  J. Non-Crystalline Solids, 350,
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 titania presenting a high specific surface area was prepared 
using the evaporation-induced self assembly (EISA) method. Starting from a 

The influence of this latter treatment on the properties of titania gels in terms 

13397 Marseille Cedex 20 – France 

Mesoporous

mixture of butanol, nitric acid, F127 (surfactant) and titanium isopropoxide a 
transparent gel was formed. In a second step, the as-prepared gels were 
treated (or not) with ammonia : this additional procedure is known to promote 
the condensation of the titanium species, thus consolidating the inorganic 
network at low temperatures. One of the main difficulties for the synthesis of 
porous titania materials is the stabilisation of the porous network which can 
collapse due to crystallisation processes of the inorganic framework and/or 
due to the surfactant removal. Thus, a third step during the preparation 
concerns this problem : the effect of the elimination of the surfactant (by an 
appropriated thermal treatment or by extraction (with ethanol or hydrogen 
peroxide) and the effect of the crystallisation of TiO2 on the mesoporous 
structure. 

of crystallinity and porous structure was studied using adsorption/desorption 
measurements, transmission electron microscopy (TEM), X-ray diffraction 
(XRD) and differential thermal analysis (DTA). This will be discussed in detail. 
Taking into account all the synthesis and post-synthesis parameters, TiO2 
gels with a very high value of specific surface area (around 300-350 m2.g-1), 
pore size around 6nm and crystallizing in the anatase type structure have 
been sucessfully synthetized.  

Finally, these mesoporous TiO2 gels were investigated for the adsorption of 
carbon dioxide and methane. Adsorption measurements were done with 
microcalorimetry at 303K and up to 50 bars. This method allows the direct 
determination of the amount of gas adsorbed as well as the enthalpy of 
adsorption. The latter is related to the strength of the gas-solid surface 
interactions. Results obtained in the case of mesoporous TiO2 gels will then 
be compared to those found for as-synthetized or functionnalized 
mesoporous silicas. 
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Sol-gel process is widely used to obtain materials for optical chemical and 
biochemical sensors. Tailoring porous texture can improve the sensitivity, 
selectivity and reliability of these sensors. We applied a 24 factorial design 
with a replicated central point to study the simultaneous effect of pH (8-10), 
temperature (295-333 K), ethanol:TEOS (6:1-12:1) and water:TEOS (2:1-6:1) 
molar ratios. Firstly, sols were synthesized and characterized for size and 
transparency. Then gels were obtained by adding 0.05 M NH4F to the sols. 
Gels were aged in ethanol for 7 days, and dried under atmospheric 
conditions [1]. Xerogels characterization includes FTIR, N2 (77 K) and CO2 
(273 K) gas adsorption, and SEM. 

The formation time of the sols decreased with increasing temperature and pH 
(Fig.1). Size of colloids increased with increasing temperature, but decreased 
with increasing ethanol:TEOS molar ratio (Fig. 2). Particles grew by Ostwald 
ripening mechanism rather 
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y immobilizing ionic liquids within oxide 
matrices (SiO , SnO , hybrids) prepared by sol-gel processing. These 

rix with hydrophobic 

 which could represent a significant 
dvance in electrolyte membranes for fuel cells, lithium batteries and dye-
ensitized solar cells. Other applications derived from the solvent properties 
f ionic liquids could be addressed as well, such as catalysis. This method 
akes it possible to incorporate any metal complex, even highly sensitive to 
rmic acid, into the ionogel, opening the route to many applications as 

 silica materials are quite fragile 
he three-point bending technique indicating a Young modulus of about 63 

MPa and a fracture strength of about 0.82 Mpa). The use of 
ethyltrialkoxysilane may even damage the mechanical properties of 

ionogels, even though it is not detrimental to their thermal stability (and even 
ough additional ageing ultrasonic treatments were shown to reinforce the 

solid network). To get significant improvement in mechanical properties, 
rsors having bridging R groups, and particularly star-like 

xysilane groups), previously reported by Sharp, [4] were recently 
experimented.  
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085- Silica-derived ionogels ; improving mechanical properties 
without damaging thermal stability and hydrophobicit

S. Volland1, J. Le Bideau1, M.A. Néouze1, L. Viau1, A. Vioux1 

[1] Institut Charles Gerhardt, UMR CNRS  5253, Chimie Moléculaire et Organisation du 
Solide, Université Montpe
Montpellier CEDEX 5 – France 

Ionic liquids possess many desirable properties such as high-temperature 
stability, no effective vapor pressure, excellent ionic conductivity, wide redox 
potential windows, and good solubilities for a wide range of inorganic, organic, 
organometallic compounds. In addition, with many combinations of anions 
and cations available, ionic liquids can be tailored to suit specific needs of 
application. Indeed, there is significant interest in using them in 
electrochemistry, as well as in organic synthesis and organometallic catalysis 
as replacements for conventional organic solvents. New materials have been 
recently achieved in our group b

2 2
materials, called ionogels, were obtained as perfect monoliths featuring both 
the transparency of the oxide matrix and the ionic conductivity performances 
of the ionic liquid. Ionogels containing non water-soluble ionic liquids could 
be made stable toward water by modifying the silica mat
organic groups as methyl groups.[1-2
te

] Ionogels form a new family of 
mperature-resistant solid electrolytes

a
s
o
m
fo
sensors and display devices.[3] However,
(t

m

th

silicon precu
precursors (with multiple flexible arms which terminate in network-forming 
trialko



086- In-situ addition of functional additives to advanced materia
sol gel process 

ls by 

Sol gel process is one of the most important synthesis technologies of 

 Scherer. Sol-Gel Science. Academic Press, San Diego, 1990. 
Wang. Sintering and microstructure of silicon carbide ceramic with 

d by sol-gel method. Journal of Zhejiang University SCIENCE, 2005, 6B(3): 

Hui Yang, Xingzhong Guo, Qilong Zhang, Jiwei Gao 

Department of Materials and Engineering,  Zhejiang University,  Hangzhou, 310027  P. R. 
China 

advanced materials because of its performing at low temperature and 
achieving high pure, uniform and hybrid materials with different shapes and 
sizes. The flexibility offered by this synthetic approach allows a real 
molecular engineering of the final materials leading to the control of 
microstructure and properties.  

  Industrial application of sol gel process is still a real challenge due to the 
high cost of raw materials, complexity of the process and reliability of 
materials. In-situ addition of functional additives to materials by sol gel 
process is an effective approach to solve the above problems, i.e., the 
functional additives or doping is exactly introduced into the “traditional” matrix 
materials by surface modifying and in-situ enwrapping, to prepare the 
advanced materials whose microstructure and properties can be controlled. 

This presentation will illustrate through various examples how sol gel process 
is applied to prepare some representative materials: 1) Anatase crystals with 
different shapes were synthesized by sol gel processing at low temperature 
and the hybrid from TiO2 and organic/inorganic semiconductor enhanced the 
photocatalytic activity of TiO2 films; 2) The functional dopings (ZnO-B2O3-
SiO2, V2O5, CuO-TiO2) were in-situ enwrapped by sol gel process in electrical 
ceramics to prepare low temperature cofired microwave ceramics with 
excellent dielectric properties; 3) The sintering additive of Y3Al5O12 was 
added into silicon carbide ceramic by sol gel process to decrease the 
sintering temperature of liquid-phase densification by 100~200 oC and obtain 
silicon carbide ceramic with higher mechanical properties, smaller crystal 
size and fewer microstructure defects; 4) The Ag/TiO2 nanometer inorganic 
antimicrobial was synthesized by sol gel process and it surface modified the 
daily ceramics glaze to prepare the antimicrobial ceramics with excellent 
antimicrobial and lasting activity.  
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213-218. 
[3] Q L Zhang, H Yang. Low-temperature firing and microwave dielectric properties of ZnO-
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087- Monolithic silica capillary columns for fast and efficient LC-
separation 

Almut Rapp, Dieter Lubda, Karin Cabrera, Sven Andrecht, Robertus Hendriks 

Monolithic silica HPLC columns have a unique bimodal pore structure that is 

columns are prepared inside fused silica 
capillaries with inner diameters of e.g. 100 µm. The sol-gel process is based 

o 

Merck KGaA, Frankfurter Str. 250, 64293 Darmstadt, Germany 

well suited for rapid and highly efficient Liquid Chromatography (LC)-
separation. Monolithic capillary columns, in particular, provide the means for 
efficient separation of peptides and protein digests using nano/capillary-LC 
combined with UV or MS detection. 

The monolithic silica capillary 

on the hydrolysis and polycondensation of alkoxysilane (e.g. TMOS) in the 
presence of a water-soluble polymer (e.g. PEO). Phase separation occurs 
through spinodal decomposition of the silica-rich phase and the aqueous 
polymer-rich phase. In this way, a bicontinous macroporous structure with 
pores of about 1.0 µm is created. Furthermore, mesopores with a diameter of 
approximately 13 nm are introduced through alkaline treatment of the silica 
network. The silica network can be further treated with alkylsilanes t
hydrophobize the silica surface for application in reversed phase (RP) HPLC. 

Monolithic capillary HPLC columns with this well defined bimodal pore 
structure show enhanced mass transfer efficiency and reduced back 
pressure as compared to conventional particle packed columns. In addition, 
monolithic capillary columns have a high mechanical stability and a lower 
tendency to clog. Using monolithic capillary columns with capillary and nano-
flow HPLC techniques in combination with UV or MS detection, allows rapid 
analysis of peptides and protein digests. 
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088- Sodium borosilicate glass from inorganic gels 

Dorit Böschel and Hans Roggendorf 

Martin-Luther-University Halle-Wittenberg, Institute of Physics, Universitätsplatz 10, D-06099 

ll known inorganic gel formers. By 

n of the gels during drying. The 
second route, application of colloidal silica, was more succesful. Amorphous 
and dense materails were obtained, which stayed amorphous up to 800 °C. 
A glass transition was poven by thermal analysis, the amorphous and dense 
character was demontrated by optical microscopy  and X-ray diffraction. The 
materials were densified by sintering at temperatures up to 800 °C and 
stayed amorphous. 

References 
[1] Dislich, H., 1-8, Glastechn. Ber., 1971 
[2] Böschel, D. et al., 191-200, J. Sol-Gel Sci., 2002 

Halle, Germany 

Sodium borosilicate glasses prepared by sol-gel processing are known since 
many years [1]. In most cases organic sol-gel routes were applied to prepare 
the glasses. Here, the potential of inorganic precursors to produce similar 
materials was evaluated. 

Sodium silicate solutions are we
neutralising these liquids with boric acid gels containing oxides of sodium, 
boron and silicon as chemical components were obtained [2]. Usually gels 
obtained by this route contain between 10 and 25 mole % sodium oxide. To 
reduce the sodium content two methods seem to be applicable: (i) ion 
exchange sodium versus hydrogen in the gels or (ii) increasing the silica 
content by introducing colloidal silica. Both ways were tested.  

Sodium silicate solutions with molar SiO2:Na2O ratios of 3.3, boric acid 
soluions (H3BO3 dissolved in water), and pyrogenic silica (Aerosil types; 
Degussa) were used as precursors. The gels were prepared with solids 
contents up to 10 wt % and dried at temperatures between 100 and 500 °C. 
The gel powders were solidified at temperatures up to 850 °C. X-ray 
diffraction, optical microscopy and thermal analysis were applied to 
characterise the materials. Sintering behaviour was tested by hot stage 
microscopy. At certain conditions (non-stoichiometric compositions; drying at 
medium temperatures) amorphous gels were obtained by simply neutralising 
sodium silicate solutions with boric acid. In other cases the gels already 
crystallised during drying. The ion exchange sodium versus hydogen (gel 
topped by boric acid) led to crystallisatio
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090- Silica Gels Prepared by Ultrasonic Activation 

. Savii1, C. Enache1, R. Radu1, C. Ionescu1, N. K. Székely2, L. Almásy2, 
J.Pleštil3, I. Grozescu4 

[1] Institute of Chemistry Timisoara of Romanian Academy, 24 Mihai Viteazul Blv., Timisoara, 
300223, Romania 
[2]Research Institute for Solid State Physics and Optics, Budapest, Hungary 
[3]Institute of Macromolecular Chemistry, Prague, Czech Republic 
[4] Condensed Matter Research Institute of Timisoara, Timisoara, Romania 

Application of ultrasonic activation to the precursor’s mixture within sol – gel 
process gives rise to materials with new properties, known as sonogels. The 
effects of ultrasonic cavitations create a unique environment for sol–gel 
reactions leading to particular features in the resulting gels: high density, fine 
texture, homogeneous structure etc [1]. Moreover, using ultrasound 
processing, the fine tuning of the properties of the gels is found to be more 
easy and precise, the particles and pores are more fine and more uniform [2, 
3]. The experiment was meant to develop some silica based matrixes, by sol-
gel processing under ultrasonic activation, by supplying different energy 
doses (0.5-5000 KJcm-3) to the reaction mixture and to characterize the 
resulted compounds, by using BET and small angle scattering, (SANS and 
SAXS), techniques. The first outstanding effect of ultrasound on the gelation 
process is the drastic decrease in the gelation time in comparison with the 
classic techniques. The occurred plateau in the intermediate region of 
scattering vector q ~ 0.03-0.05 Å-1 defines population of structural units with 
sizes up to 100.Angstrom, they can be either pores or the thicknesses of the 
walls between the pores – it is hard to distinguish between them. By 
obtaining experimental information it could be possible to better understand 
the sol-gel process and the concepts of molecular manipulation. 
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(Eds), John Wiley, New York, 1992, p. 84. 
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091- Sol-gel derived aluminum-oxo-hydroxide systems, from fibre to 
bulk 

. Mezei 

ing jelly-like 
l salt. During 

be present by 

ing, a solid 
 into existence from the viscous mixture. This foam is able to 

 transparent alumina gels prepared 
e 

excluded, even after long ageing and drying on the basis of the IR and NMR 
measurements. Instead, small oligomers are present, containing octahedrally 
coordinated Al atoms. Based on the NMR measurements, the main part of 
the Al is bonded in these oligomers. The connections between the Al atoms 
are maintained by shared OH and some carboxylate ions. The coordination 
of acetate ions plays an important role in the formation of the transparent 
alumina gel directly from a solution. The acetate ions can be coordinated as 
a monodentate as well as a bidentate bridging ligand connecting two Al 
atoms. Thus, by occupying coordination sites of the Al atom, they may hinder 
the formation of (pseudo-) crystalline aluminum-oxo-hydroxide, e.g. boehmite. 
At the same time, they can also promote the aggregation of small oligomers 
by forming hydrogen bonds. 

K. Sinkó, E. Horváth, R

L. Eötvös University, Insitute of Chemistry, Budapest, Pázmány P. st 1/a, Hungary 

It is well known that an aluminum-oxo-hydroxide contain
precipitation can be obtained by neutralizing a solution of an A
the stepwise hydrolysis, different species have been shown to 
27Al NMR. These complex ions can build up larger aggregates, connected by 
H bonds through water molecules, but during ageing further condensation 
reactions take place, leading generally to the formation of crystalline 
boehmite, depending on the pH, temperature and time of ageing. Chelating 
agents, or other coordinating compounds, can be used to avoid boehmite 
formation, as a result of their occupation of some of the coordination sites 
around the Al ion. 

 We have developed a new method to prepare aluminum oxo-
hydroxide containing spinnable material and bulk gel systems. Partial 
hydrolysis of Al nitrate in 1-propanol produces a spinnable, viscous mixture. 
The role of the propanol in the hydrolysis proved to be to decrease the 
polarity of the solvent. In this medium the dissociation of nitric acid is driven 
back and it decomposes to nitrous gases resulting in the increase of pH in 
the solution. The conditions have been optimised to obtain the highest 
hydrolysis degree and to avoid precipitation of basic aluminum nitrate. The 
resulting optimal temperature is 76-80°C. Increasing the ratio of propanol / 
water and the concentration of Al(III) to the maximum value, leads to the 
decomposition of the nitrate ion. The preparation of aluminum-oxo-hydroxide 
bulk systems could be performed in two routes. By careful dry
foam comes
swell in water to produce transparent bulk gel systems. The other route is to 
keep on the reactions in the viscous system during a stirring while the main 
part of nitrate ions escapes. Opaque gel bulks can be obtained by a drying at 
low temperature. In our monolithic and
directly from an inorganic Al salt, boehmite or boehmite-like structures can b
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092- Phase separation during hybrid silica gel formation 

F
o

C.J. Gommes1, B. Goderis2, J.-P. Pirard1, S. Blacher1 
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s are qualitatively different from those observed on pure 
ica 

Liège, Belgium 
[2] Molecular and nanomaterials, Catholic University of Leuven, Celestijnenlaan 

igure 1. Hierarchical microstructure 
f the hybrid xerogels 

Figure 2. Typical SAXS patterns 
measured during the hybrid gels’ 
formation 

sil gels [3]. They are analyzed in terms of reaction-induced phase 
separation [4]. 

3001 Heverlee, Belgium 

Hybrid organic-inorganic silica porous materials can be synthesized by a sol-
gel process by copolymerizing TEOS with a trialkoxysilane having an organic 
moiety [1]. After evaporative drying of the gels, the obtained xerogels are 
found to have a hierarchical microstructure, with large pores supported by 
struts, each strut being made up of smaller structures (Figure 1, [2]). Time-
resolved Small Angle X-ray Scattering (SAXS) measured during the 
formation of the gels exhibits a maximum with an intensity that increases with 
time and a position that moves towards smaller scattering angles (Figure 2). 
The SAXS pattern
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uids for 
electrolytes and new routes for mesostructured devices 

J. Le Bideau1,2 , A. Vioux2, L. Viau2, S. Volland2, M.Y. Miah2 

arles Gerhardt , UMR 5253 CNRS-Université Montpellier 2,  

e solid backbone: we have patented these materials under 
the name ionogels.3 Ionic liquid have attracted attention for a long time as 
effective electrolytes due to their high ionic conductivity and their wide 
decomposition potential, combined with their chemical stability, non volatility, 
non flammability, biocompatibility. Thus ionic liquids immobilization by 
confinement in open porous skeletons, as well as the easy shaping of the 
ionogels, addresses this drawback. Specific design of the ionogels may 
permit to access enhanced performances for applications as fuel cells, 
sensors, luminescent devices4 and bimodal monoliths for chromatography. 
Applications could also be found for materials obtained after extraction (and 
recycling) of the ionic liqu like materials. We al  want 
to understand the correlations between 
molecular diffusion phenomenons in these highly confined ionic liquids. This 

d the liquid state feature of the nano-confined ionic liquid. 
m picosecond to second is studied, as well as short to long 

, Progr. Solid State Chem. 2005, 33, 217. 
[3] A. Vioux, J. Le Bideau, M-A. Néouze, F. Leroux, Patent 2005/007746, 19 pp., WO, 
2857004, 2005. 
[4] S. K. Lunstroot, K.  Driesen, P. Nockemann, C. Görller-Walrand, K. Binnemans, S. 
Bellayer, J. Le Bideau, A. Vioux, Chem. Mater., 2006, 18, 5711.  
[5] M-A. Néouze, J. Le Bideau, P. Gaveau, S. Bellayer, A. Vioux, Chem. Mater. 2006, 18, 
393. 

093- Ionic liquid based materials : nano-confined ionic liq

1 : Sabaticcal : Institut des Matériaux Jean Rouxel, UMR 6502 CNRS-Université de Nantes,  
2 rue de la Houssinière, BP 32229, 44322 Nantes Cedex 3, France  
2 : Permanent : Institut Ch
Place Eugène Bataillon, 34095 Montpellier Cedex 5, France 

Our current efforts are focused on the preparation and in-depth study of 
organic-inorganic hybrid solids featuring controlled porosity as well as high 
ionic conductivity. These materials are obtained through a novel chimie 
douce route, i.e. a sol-gel route carried out in ionic liquid, which leads to the 
nano-confinement of the ionic liquid in the resulting material, or to aerogel-
like materials.1,2 No solvent nor surfactant is used, and ionic liquids cannot be 
considered only as templates regarding the relatively large size of the space 
in which they are confined in the resulting materials. The confinement of the 
ionic liquid gives to the material the properties of the ionic liquid as well as 
the benefit of th

id, leading to aerogel- so
charge transport, structuration and 

goal can be reached by the use of non intrusive and complementary tools as 
complex impedance spectroscopy, quasi-elastic neutrons scattering and 
NMR spectroscopies (liquid, MAS,5 relaxometry, pulsed field gradient). 1H 
NMR showe
Dynamics fro
range ordering of the ionic liquid moieties (anisotropy due to ion-ion 
interaction or to reduced dimensionality effects at the walls neighborhood). 
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Session Topic : Nanoparticles 

094- Elaboration and characterization of CdS semiconducting 

3), Bât. P-5; 

n 
spectroscopic data were used in order to determine the size of nanoparticles. 

t the precursor has a strong influence on the size distribution of 
ission 

nanoparticles doped gels 
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Centre d’Etudes et de Recherches Lasers et Applications (CERLA-FR CNRS 2416), 
Université des Sciences et Technologies de Lille, 59655 Villeneuve d’Ascq, France 

Semiconducting nanocrystal-based systems are used for a large variety of 
applications including photovoltaic technology, electronics and optically-
active components for telecommunications. Many of the properties depend 
strongly on the size of these nanoparticles. The quantum confinement of the 
charge carriers within the nanoparticles (NP) leads to the appearance of 
discrete exciton levels, and as a result the occurrence of optical nonlinearities 
much greater than for bulk crystals of the same composition. Hence, these 
systems are regarded as potential non-linear elements for all-optical devices. 
For this kind of application, the NP are usually inserted in a matrix, often a 
glass. Silica materials are ideal as matrices because of their excellent 
mechanical, thermal and optical properties, as well as the fact that these 
systems are compatible with current optical fibers. 

Because of the sensitivity of the NP to high temperatures, the best way of 
inserting them in a matrix is by post-doping a porous material. In the present 
work, silica matrices were prepared using a sol-gel process which yields 
porous materials with variable and closely reproducible pore sizes. 
Tetramethyl orthosilicate (TMOS) was selected as the suitable precursor. By 
adjusting the composition and the heat-treatment of the derived gels, their 
porous structure can be controlled and the mean pore diameter enlarged. 
The resultant gels were followed using Raman spectroscopy and nitrogen 
adsorption-desorption measurements. 

The selected gels were introduced into solutions of CdS precursors. The 
obtained systems were characterized by Raman spectroscopy which is a 
suitable tool to check the presence of CdS nanoparticles in the silica matrix 
even at low concentrations. For this investigation, emission and excitatio

It is found tha
the resulting NP. Increasing NP size results in a red-shift of the NP em
band. 
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095- Silica Encaps oparticles through 
a Two-step Sonogel Process 
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Core–shell nanoparticles have emerged as an important class of functiona
nanostructures with potential applications in many diverse fields [1-4
have used a modified aqueous sol–gel route for the silica encapsula
commercial available indium tin oxide (ITO) nanoparticles. In this approach, 
silane with amino function group was first used to cover the as-received 
nanoparticle surface then subsequent sol gel reaction between this silane 
with another silane which is reactive with aminosilane was initiated and 
sustained by irradiation of powerful ultrasound. Comparing with other silica 
coating process, this sonogel process can work on commercial available 
nanoparticles as well as of home-made products; furthermore it resulted in 
thinner but more homogenous coverage of amorphous silica on the particles. 
These well-defined ITO-silica core–shell nanoparticles show better 
dispersability as colloidal in aqueous media. The synthesized core–shell 
nanoparticles were characterized by direct techniques of high resolution 
transmission electron microscopy (HRTEM), X-ray Photoelectron 
Spectroscopy (XPS), Energy Dispersive X-ray (EDX) Analys
via thermal analysis, UV–vis absorption as well as zeta-potential behavior.  
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096- Doping of Silica Aerogels With High Z Particulates and Sol-Gel 
Derived Metal Oxides 
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[2] Department of chemistry, St. Andrews University, St Andrews,  Fife KY16 9ST Scotland 

Experiments on the transport of high-energy radiation flow through 
heterogeneous materials depend on well-defined and well-characterised 
materials. A particular requirement is that of very low-density foams with 
high-density inclusions. We report on the seeding of silica aerogels derived 
from the supercritical extraction of CO2 with various different high atomic 
number metals and metal oxides at a range of concentrations and particle 
size. The two methods used to seed the silica gels were a) mechanical 
ultrasonication of larger sized metal particles in a co-solvent and b) and the 
addition of metal oxides through the sol-gel processing of their respective 
alkoxides. Dispersion in the silica sol gel system was carried out prior to 
gelation. The particle size and dispersion uniformity was assessed through x-
ray topography, SEM, TEM RBS and light scattering techniques. Changes in 
the silica aerogel composition and structure as a function of percent loading 
of dopants were examined using optical, thermal and nitrogen adsorption 
techniques. 
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097- Preparation of thin dense ceramic membranes y "loaded sols" 
method using nanopar
assisted sol-gel process 

ticles synthesized by supercritical CO2 
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1. institut Européen des Membranes, UMR n° 5635 CNRS-ENSCM-UM2, cc047, Université 

ceramic devices with controlled microstructure down to the 
nanometer scale would therefore lead to important breakthroughs in this field. 

A process that could meet industrial requirements combines classical 
ceramic deposition techniques (spin-, dip-, spray-coating) and “loaded sols”. 
These complex and stable suspensions are obtained by dispersing ceramic 
particles in a precursor sol. An attractive feature of this combination relies on 
the lower sintering temperature required for achieving fully dense 
membranes, thereby, limiting grain growth. In this work, stable loaded sols 
were successfully prepared using nanopowders synthesized by a sol-gel 
method assisted with supercritical CO2. This technique (developed in 
collaboration with the CEA) offers several advantages, including a fairly direct 
control of the nanoparticle composition, size, morphology, and agglomeration 
state. We will report on the preparation of YSZ thin electrolyte using this 
versatile process. YSZ crystalline nanoparticles synthesized under 
supercritical conditions were monodispersed and highly reactive to sintering 
compared to commercial YSZ powder, as demonstrated by spark plasma 
sintering experiments. Both types of YSZ powders were dispersed in a YSZ 
precursor sol derived from Pechini’s work. The loaded sols were dip-coated 
onto porous ceramic substrates and after annealing, lead to thin dense 
supported layers with specific microstructure and tailored thickness, as a 
function of the type of powders. 

Results of powder and membrane characterizations regarding their structure, 
microstructure and texture as a function of the processing parameters used 
will be presented and discussed. 

1 2 2

C. Estournès , F. Ansart , A. Julbe  

Montpellier 2, Place Eugène Bataillon, F-34095 Montpellier cedex 5, France 
2. A VRH/DEN/DTCD/SPDE/LFSM, BP 111, 26702 Pierrelatte Cedex, France 
3. EA VRH/DEN/DTCD/SPDE, BP 17171, 30207 Bagnols sur Cèze, France 
4. Laboratoire de Synthèse et Fonctionnalisation des Céramiques FRE 2770 CNRS, Saint-
Gobain C.R.E.E,  550 Avenue Alphone Jauffret, 84306 Cavaillon, France   
5. CIRIMAT, UMR  n° 5085 CNRS/UPS/INP, 118 route de Narbone, 31062 Toulouse, 
France 

Thin dense ceramic conducting membranes have many potential applications 
at intermediate and high temperatures for gas separation (O2, H2) and for 
energy production using electrochemical devices (SOFCs, PCFCs). The 
characteristics of the ceramic powders used for making these membranes 
are key points which directly influence the quality, reproducibility and 
industrial interest of these membranes. Starting from good quality powders, 
the development of versatile and low cost processes for the production of 
multilayered 
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098- Structural and Optical Characterization of Titanium Oxynitride 
Sol-Gel Coatings 
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mportance for their optical applications based on their high refractive 

C. Trapalis1, N. Todorova1, T. Gianna 1 2, 

3 3

1Institute of Materials Science, NCSR “Demokritos”, 153 10, Athens, Greece 
2Institute of Nuclear Physics, NCSR “Demokritos”, 153 10, Athens, Greece 
3Institute of Physical Chemistry ”Ilie Murgulescu” of the Romanian Academy,
Splaiul Independentei, 060021, Bucharest, Romanias 

The thermal and chemical stability of the titanium oxynitride coatings is of 
prime i
index and their good resistance to corrosion. In this work, we study the 
influence of heat treatment on the structural and optical properties of titanium 
oxynitride (TiOxNy) films with different O/N content. 

Multilayer TiO2 films were deposited by sol-gel method on quartz substrate 
and subsequently annealed at different temperatures in 600-11000C range in 
NH3 atmosphere. XRD analysis reveals that the film is amorphous at 6000C 
whereas at 800°C is transformed to rutile crystalline structure. At 10000C 
and 1100°C the films exhibit osbornite crystalline structure (TiN0.9).  

The elemental depth profile compositions of the films after annealing at 
different temperatures were determined by RBS. At 600°C, 30% nitrogen is 
incorporated into a 50 nm depth and subsequently stabilized at 20% 
elemental relative concentration up to 200 nm. In the temperature interval 
800-1100°C the amount of nitrogen increases progressively up to 40% being 
localized at the 200nm sample depth.   

The XPS analysis presents that for the sample treated at 600°C the binding 
energies and the spectra quantification lead to the conclusion that Ti is 
entirely reacted and bonded on both Nitrogen and Oxygen as an oxynitride 
showing an excess of Oxygen dissolved into the matrix.  At 1100°C the 
formation of titanium nitride as well as titanium oxynitride structures has been 
confirmed. 

In the spectroellipsometric (SE) analysis a simulation model based on the 
Effective Medium Approximation for the multilayer and multicomponent films 
was used. The results show a densification of the film with the temperature of 
thermal treatment; this means a decrease in thickness (from 291 nm for TiO2, 
to 202 nm for sample treated at 1100°C) and an increase in refractive index. 
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099- Impact of the organic/inorganic ratio of sol-gel derived hybrid 
coatings on the rain erosion damage behaviour 
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solid impact e.g. the leading edges of the wings, the radome or the leading 

ting. All 

gs is visco-elastic. The evaluation of 

due to the fact that sol-gel coatings reduce the required layer 
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Erosion protection coatings are developed and characterised in 
protect aeronautic structures susceptible for

edges of rotor blades. Substrates for all coatings are aluminium alloys 
(AA2024) coated by an epoxy primer. There are two principle sources for 
erosion damage: sand and rain erosion. This study focuses on the 
development and characterisation of transparent sol-gel coatings resistant to 
rain erosion. 

The impact of the hardness of the coatings on the erosion protection 
performance is investigated by varying the ratio of organic-rich to inorganic-
rich compounds. Additionally, the mechanical properties of the resulting 
hybrid coatings are adjusted by increasing the inorganic content by the use of 
nanoparticles (e.g. ZrO2, SiC). Samples are coated by dip-coa
developed coatings are analysed regarding their adhesion (cross cut), 
flexibility (impact, mandrel-bending), hardness (nanoindentor) and rain 
erosion resistance (Stationary Sample Erosion Test). The failure mechanism 
of the coatings is investigated by scanning electron microscope. 

All sol-gel coatings showed excellent flexibility and adhesion to the substrate. 
The deformation behaviour of the coatin
the results obtained from liquid impact tests shows cohesive failure of the 
coatings without any sign for delamination. The impact of nanoparticles on 
the protective properties of the coatings is dependent on the linkage between 
particles and coating matrix. Compared to commercialised erosion protection 
coatings, particle reinforced hybrid sol-gel coatings increase the resistance 
against rain erosion. Furthermore, the weight of the protection system is 
decreased 
thickness. 

 

Keywords: sol-gel; organic-inorganic hybrid coatings; nanoparticles; 
nanoindentation, liquid impact; rain erosion, aeronautic structures 

POSTERS - ABSTRACTS 282 



100- Hybrid and Ceramic Thin Films to Protect Against Corrosion 

C. de la Torre1,2, M.A Espinosa Medina3, A. Martinez Villafañe4 

1- Centro de Geociencias, UNAM, Apartado Postal 1-742, Centro, Querétaro, Qro. 76001, 

gico y Mariano Escobedo, Santiago de 

 Cárdenas No, 152, Col. San Bartola 

organometallics alkoxides of Si and Al and some polymers. A 

ntiodynamic 

 of corrosion resistance evaluations shown that sol-gel coatings 
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The sol-gel SiO2-Al2O3 film coatings of metallic surfaces have been 
performed to effectively protect against acid corrosion1. The barrier coating 
via sol-gel process was prepared by a solution (sol), from which the gel is 
obtained and could be applied by several methods to the surfaces to be 
protected2. Ceramic films and hybrids films were prepared by the process 
sol-gel using 
precursor solution to produce the thin film was prepared using 
tetraethylorthosilicate (TEOS), aluminium isopropoxide (AIP) and ethanol, the 
mixture was submitted to reflux, after  that this sol-coating was deposited in 
substrates of low carbon steel by the dip-coating technique. To carry out the 
depositions in the steel substrate the sol was aged by 15 days, the time of 
residence during the immersion was 6 minutes and the speed of immersion 
was 20 cm/min. The already covered steel substrate was dried off at the 
atmosphere and then it was applied a heat treatment. We studied one 
ceramic sol-gel and one hybrid sol-gel. To evaluate the response of this 
coating to the corrosion resistance, as a first knowledge, the pote
polarization behavior were measured by using an ACM Instruments 
potentiostate with a polarization rate of 1mV/seg into both H2SO4 and HCl 
aqueous solutions with different concentrations at room temperature.  The 
protective behavior of the coatings in the two solutions was similar. 
Performance of coatings was deteriorated by the presence of cracks in film. 
Of course the forced anodic reactions developed mechanical spalling of 
protective coating. The morphologies of the samples on steel sheets with 
coating before and after the evaluation in the aqueous media were 
investigated by scanning electronic microscopy (SEM). 

The results
p
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101- Growth of Metal Nanoparticles in a Sol-Gel Silica Thin Film 
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type of matrix material, the principles of 
introducing the nanoparticles are rather similar. Thus, the matrix can be 

rganic groups. Since 
removal of the organic groups is detrimental to good film properties, this 

ow 
that this is possible by exposing the films to hydrogen atmosphere at 

peratures (without prior calcination). 
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Numerous works has been published on the synthesis of metal oxide or 
metal nanoparticles in polymeric, inorganic or hybrid organic-inorganic 
matrices. Independent of the 

formed around pre-formed (stabilized) nanoparticles, the particles can be 
generated within the pre-formed matrix, or matrix and nanoparticles can be 
synthesized concomitantly. All methods, when properly controlled, can lead 
to homogeneously dispersed materials. The dispersion of the nanoparticles 
in the final material is a key issue to obtain the desired properties; avoiding 
aggregation of the particles is thus the most critical point for any synthesis. 

We developed a sol-gel method by which nanometer-sized metal oxide or 
metal particles with narrow particle size distributions are generated within a 
silica matrix. The nanoparticles prepared by this method are not 
agglomerated and homogeneously distributed in the SiO2 matrix, even in 
materials with high metal loading. The high metal dispersion in the 
nanocomposites was achieved by tethering metal ions to the matrix 
generated during sol-gel processing. By pyrolyze or thermolyse of all organic 
constituents we obtained carbon-free nanocomposites powders. Although the 
synthesis of metal/silica nanocomposite powders can also be applied to the 
coating of silica pellets with Pt nanoparticle-containing gels, this synthesis 
protocol is not suitable to prepare coherent nanoparticle-containing films. 
Such films are interesting for a variety of applications. 

In this poster we address the question whether silica films with 
homogeneously dispersed metal nanoparticles can be prepared by a 
modification of the previously described method. It was recently shown for 
aerogels that metal nanoparticles are also formed by direct reduction of 
tethered metal complexes without prior removal of the o

modification of the synthesis protocol may allow obtaining metal 
nanoparticles in the deposited film without destroying the film. We will sh

elevated tem
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The presence of Cr(VI) is the major drawback in the corrosion protection 
coatings currently used in aeronautic industry. Its excellent properties of 
oxidant make him not only an excellent corrosion inhibitor, but also a 
carcinogenic and harmful agent for the environment. The challenge of this 
project, included in the research within EADS Innovation Works1 of new 
protection systems, compliant with the environmental regulation and in phase 
with new technologies, is to design an innovative concept of multifunctional 
sol-gel coatings. 

The majority of hybrid systems described in the literature leads to amorphous 
materials with uncontrolled properties. The hybrid organic-inorganic coatings, 
elaborated from NanoBuilding Blocks (NBB), provide nanostructured denser 
layers, organic-inorganic interfaces with better defined and controlled, than in 
a hybrid network obtained from classical sol-gel route. Moreover such coating 
can be obtained in mild conditions and from aqueous solutions, compliant 
with industrial requirements and the HES regulation. We can add 
nanoparticules, most often metallic oxydes, as well as other additives 
providing various functionalities as mechanical reinforcement of coatings, 
coloration or anticorrosion protection, to the mixtures of organosilane 
precursors, already organised in a precise architecture at the nanoscale.  

In the frame of this upstream research project, we ade
T3 aluminium alloy, before applying the selected solutions for preliminary 
evaluation of these new coatings. The aim of this work is to understand the 
relation between the nanoscaled structuration and the characteristics and 
performances of the coatings at the macroscopic scale. XRD, FT-IR, X-
fluorescence, SEM, TEM and XPS are used to characterize the coatings. The 
preliminary evaluation of the performances of nanostructured hybrid layers 
was focused on to the study of the interfaces stability and to the assessment 
their corrosion behaviour.  

References 
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103- Infrared Reflecting Transparent ITO-Coatings Applied via a
gel Process 
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At ambient temperature the heat transition onto a 
radiation is in the same order of magnitude as the heat transition caused by 
convection. The heat emitted by a surface due to radiation depends on its 
temperature and emittance. Low-emitting surfaces can drastically diminish 
the radiative heat transfer by either reducing the emission of infrared 
radiation or reflecting most of the incident infrared radiation. Whereas soft-
coatings need an extra protection against weather conditions, hard coatings 
show a higher resistance against ambient conditions.Indium Tin Oxide (ITO) 
thin films have been deposited by the sol–gel dip-coating technique, the 
starting solutions
interest was focused on properties as the transparency in the visible region 
and electrical conductivity of ITO-coatings. In this research the infrared 
properties of sol-gel processed coatings via new routines have been 
investigated, too. Therefore reflectance and transmittance have been 
measured in the wavelength region from 0.25 to 35 microns. For the first time 
sol-gel processed coatings on glass with a reflectance in the infrared region 
of 0,8 and a transmittance in the visible wavelength region of 0,8 was derived. 
By varying the parameters of preparation, the properties of the coatings could 
be controlled. Coatings at low temperature (T = 130 °C) could be achieved by 
the application of sol-gel derived redispersable nano-sized ITO-powders. For 
a further insight the films and powders were analyzed by SEM and X-ray 
diffractometry. As an alternative to ITO-coatings transparent conduc
oxides (TCOs) fluor doped tin oxide (FTO), antimony doped tin oxide (ATO) 
and aluminium doped zinc oxide (AZO) are investigated. 
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The wettability of the solid surface is an important property depending on the 
chemical surface composition as well as the surface morphology. Silica 
nanoparticles are good candidates to introduce appropriate nanostructures to 
get geometric features on the surface. This is a simple and inexpensive way 
to get controlled roughness and the nanoparticles on the surface can be 
easely functionalized with hydrophobic molecules. A nanoparticle synthesis 
wich allow to predict nanoparticles size has been used. Mono- and multi-
layers have been deposited by dip-coating and a grafting process has been 
optimized to decorate particles with fluoro alkyl-silane. 

These films have been characterized by Atomic force and scanning electron 
microscope (morphology), FT-IR (chemical composition), Microscratch tester 
(mechanical properties), contatc angle (wettability). 

The contact angle of different films changes in the range 120° � 158°, the 
hardness up to 5.6 GPa and reduced elastic modulus up to 66 GPa. These 
values confirm that silica nanoparticle films can be used to induce 
hydrophobic properties for industrial or architectural application. 
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Studies of superhydrophilicity and -hydrophobicity contribute largely to our 

light exposure. To the 
best of our knowledge, this achievement has been demonstrated for the first 

In this contribution, a natural superhydrophilicity observed on solution born 

 and various 
sintering conditions. In addition to water contact angle measurements, we 
also studied structural and surface chemical properties of these nanocoatings 
that will be presented as well. 
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fundamental understanding of heterogeneous surfaces and to the 
development of new generation of self-cleaning, anti-fogging and 
antibacterial nanostructured coatings. 

Photoinduced superhydrophilicity of TiO2 films [1] is widely studied in the 
academia as well as in several industries. Light induced switching between 
superhydrophilicity and -hydrophobicity on CVD derived ZnO films has been 
recently reported, too [2]. Of particular interest to us is the natural 
superhydrophilicity that persists for a long time without 

time by Langlet et al. on sol-gel derived SiO2-TiO2 films [3] and by He et al on 
La0.7Sr0.3MnO3 coatings composed of hierarchical microstructures [4]. 

ZnxTiyOz nanostructures will be addressed. Their synthesis is described and 
discussed in our recent paper devoted to photocatalytical properties of 
nitridated ZnxTiyOz nanostructured coatings on glass [5]. We will discuss the 
activation and ageing of wettability at different atomic Zn/Ti ratios
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There is a large number of functional materials were the possibility to have a 
high contact surface between two dissimilar materials by means of a 

ng layers having high critical 

 these 

nducting second phase (Au, Ag, CeO2) in the 
 using the Metal Organic Decomposition. The general principle 

 at 
are 

uctor oxide phase  

g layer. 

We have succeeded in growing nanocomposites with Au nanoparticles. We 
present here the results obtained using different approaches to YBCO films 
with metallic nanoparticles and the effect of their presence in the critical 
current density at high magnetic films. 
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nanometric structure, give them a high added value. Nanoparticles are 
considered as essential materials in nanotechnology. Physical and chemical 
properties of nanoparticles can be varied by changing its size and 
morphology .In particular, the use of metallic nanoparticles approach has 
been applied to nanocomposite superconducti
currents. 

The present communication deals with the preparation of nanocomposite 
superconducting layers by Chemical Solution Deposition (CSD) using the 
Metal Organic Decomposition approach (MOD).There is a close relationship 
between the composition and shape of nanometric structures and their 
effectiveness in enhancing the properties of the superconducting material. 

There are very few procedures described for the preparation of
nanocomposite materials and, mainly, the first approaches have been 
recently achieved by physical methods such as Pulsed Laser Deposition 
(PLD). [2] 

In this communication we present a new approach based in an “all chemical” 
process using the methodologies for the preparation the superconductor 
solution precursors. The goal of the present work is to obtain a 
nanocomposite thin film containing previously or simultaneously synthesized 
nanoparticles of a non-superco
YBCO matrix
of the MOD process is the decomposition of metal organic precursors

orides which 310ºC to obtain a mixture of fluorides, oxides and oxiflu
subsequently thermally treated at 795-810ºC to obtain the desired 
supercond

Figure 1. Optical and SEM images of a YBCO/Au (7%) superconductin
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, indicating that the films consisted of small sized nano-crystallites. 
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The discovery of Giant Magneto Resistance (GMR) in Co-Cu multilayers [1], 
granulate composites [2] and alloys [3] have led to much interest in the 
synthesis and studies of such materials. 

Here we describe Co-Cu nano-composites, synthesized via a solution route 
using ba
atmosphere. The process has previously been described for preparation of 
nano-phase fcc Co and fcc Ni [4,5].  It is an inexpensive, versatile route using 
simple salts and organic complex formers that allows for preparation of highly 
porous powders, as well as of films on various substrates e.g. glass, metals 
and ceramics. The materials were characterized using X-ray diffraction 
(XRD), electron microscopy (SEM and TEM) energy dispersive X-r
spectrometry (EDX) and SQUID measurements. 

Films were prepared by spin-coating, and subsequent heat-treatment to 
500ºC. Grazing incidence XRD showed very weak and broad peaks from fcc 
Co and Cu
SEM studies of the film surface showed a smooth, dense structure.Powders 
were prepared by evaporation of the solutions to form a viscous concentrate, 
followed by heating to 500ºC. The XRD showed fcc Co and Cu, with no 
evidence for alloy formation. Electron microscopy studies showed a highly 
porous microstructure with a wide range of pore sizes. The sponge was 
composed of ca 20 nm Cu particles and 3-6 nm Co particles. 

Magnetic measurements indicate a decrease in transition temperature and 
magnetic saturation with increasing amount of Cu particles. 
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rs and memories, chemical and 
mechanical protection, catalysis and as electrode materials. Therefore 

formation of intermetallic Ni-
Co phases as thin film and porous powder. The conversion to homogenous 
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Nano-structured metals and inter-metallic phases have a wide range of 
applications including; magnetic senso

versatile, low temperature, low cost routes to nano-structured metals and 
alloys as thin films, coatings and sponges are of high industrial interest. We 
have developed a new route using homogeneous solutions of metal nitrates 
and acetates complexed with triethanolamine. On heating to 100-500°C 
under nitrogen atmosphere nano-structured metal films, dense pieces or 
highly porous sponges of metal with crystallite sizes down to ca 3-6 nm for 
nickel (1) and cobalt (2) could be obtained. 

In this study we continue with an investigation of 

nano-structured metal alloys was monitored by thermo-gravimetric analysis 
and differential scanning calorimetry for several compositions and heating 
rates, and the sintering of nano-crystalline metals to larger crystallites were 
investigated with powder and grazing incidence X-ray diffraction techniques, 
SEM and TEM-EDS. 

The magnetic properties were investigated with SQUID and VSM, which 
showed that the magnetic saturation increases with cobalt content. 

1. Å. Ekstrand, K. Jansson and G. Westin, Sol-Gel Sci. Technol., 19, 353-356, 2000. 
2. Å. Ekstrand, K. Jansson and G. Westin, Chem. Mater., 17, 199-205, 2
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Preparation and processing of maghemite-silica gel nanocomposites are 
investigated in order to optimize their magneto-optical response for magnetic 
field sensor applications
from an iron salt precursor, during the sol-gel processing of the silica matrix 
requires a careful control of time, temperature and environment in each step 
of the process. By means of this careful control, the undesired evolution to 
antiferromagnetic (hematite) phase and excessive particles agglomeration 
are avoided. In this work, we correlate microstructural, magnetic and 
magnetooptical properties of these materials with the processing path, from 
the starting sol to the partially densified monolith. X-Ray Diffraction, 
Transmission Electron Microscopy, Faraday Balance Magnetometry and 
Magneto-optical Faraday Rotation results reveal that certain features as 
aging conditions or heating temperatures can strongly determine the 
formation of the adequate ferromagnetic phase and size distribution and, 
therefore, the final performance of the material as a magnetic field sensor. In 
fact, different processing conditions may lead to nanocomposites materials 
with Verdet constant ranging from 3.5rad/T m (V value corresponding to silica) 
to 75 rad/T m, which is  the typical value of commercial TGG (Terbium 
Gallium Garnet) used in Faraday rotators. 
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To improve the treatment results of locally advanced malign tumours, 
radiofrequency current hyperthermia may be used in addition to internal 
irradiation in order to achieve a maximal anti-tumour effect by delivering 
simultaneously [1, 2].  

This work focuses on aluminosilicate samples containing radioactivable 
elements and iron prepared by sol-gel route. The as prepared and heat 
treated samples are investigated by vibrational and magnetic resonance 
spectroscopies. The IR and Raman bands are assigned to the SiO4, AlO4, 
AlO5 and AlO6 polyhedra identified by 29Si and 27Al Magic-Angle-Spinning 
Nuclear Magnetic Resonance. At the same time the Electron Paramagnetic 
Resonance results evidence the changes related to Fe3+ ions environment. 
The EPR spectra of the heat treated samples contain beside the line typical 
of as prepared samples an additional narrow line arising from Fe3+ ions 
disposed in the magnetic phases crystallised after high temperature heat 
treatment. The nanocrystalline phases developed in the non-crystalline 
matrices at the initial stage of the ap
characterised
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111- Synthesis of Lysozyme-Silica Hybrid Particles and its 
Morphological Changes to Cage-like Hollow Particles 

Sakaguchi  

hemical Process, National Institute of Advanced Industrial 
Science and Techonology (AIST). /  Tsukuba Central 5, 1-1-1, Tsukuba, Ibaraki-ken, 305-

ls has been increasing attention. In recent years the 
silica synthesis has been significantly advanced through a biomimetic 

analysis of hybrid shell 
structure revealed that lysozyme molecules were tightly encapsulated within 

report the morphological changes of silica framework under the 

sulting morphologies obtained by the calcination at 700 
°C showed cage-like hollow particles with voids through the shell structure, 
morphologically similar to archean radiolarian shell. Average diameter of the 
void was about 100 nm which was much larger than the size of a lysozyme 
molecule. From the results of morphological analysis with TEM and SEM, it 
was demonstrated that the morphologies of Cage-like shell structure are 
changed correlatively to the shell thickness of lysozyme-silica hybrid shell 
before calcination. In this presentation, we will also discuss the formation 
mechanism of cage-like structures based on the results of nitrogen 
adsorption and thermal gravimetric analysis. 
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[1] T. Shiomi et al, Chem. Comunn., 2005, 5325-5327. 
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U
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The development of sophisticated methods for the generation of inorganic 
structures and materia

approach based on the insight into the molecules and mechanisms that 
enable to perform silica morphogenesis in biological systems such as 
diatoms and sponges. However, the diversity and complexity of the silica 
structures biologically synthesized in nature is still above that of artificial ones. 
Recent study of silica formation in vitro suggested that polyamines, 
polypeptides and their derivatives catalyze the biomineralization of silica and 
regulate its morphology. Instead of these biomolecules extracted from living 
organism having biosilicification activity, lysozyme, one of most abundant 
proteins easily obtained from commercial source, was also proven to be with 
silica precipitation activity from the precursor tetraethoxyorthosilicate (TEOS) 
[1]. In the previous report, lysozyme-silica hybrid hollow particles were 
synthesized by the combination of sonochemical treatment and silica 
precipitation activity of lysozyme. Morphological 

silica matrix. 

We here 
removal of encapsulated lysozyme molecules by calcination at different 
temperatures. The re
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112- Biomimetic core-shell silica/gelatine nanoparticles : a n
exemple of hybrid materials for therapy 

ex 

1 

[1] Laboratoire de Chimie de la matière condensée, Université Pierre et Marie Curie, 4 Place 

pplications [1-2]. It was recently proposed that biopolymer/silica 

J. Allouche1, M. Boissière1, C. Gautier1,2 C.Hélary1, J. Livage2, T. Coradin

Jussieu, 75252 Paris Cedex 05- France 
[2] Collège de France, 11 place Marcelin Berthelot, 75005 Paris- France 

Hybrid nanoparticles have a great potential for biotechnological and 
biomedical a
nanomaterials could be easily obtained by adapting traditional routes used in 
pharmaceutical science to design polymer nanoparticles [3]. Because 
silica/alginate nanocomposites have been shown to enter the intracellular 
space where they are degraded, it has been suggest that these new 
nanocomposites should be suitable for targeted drug delivery applications [3]. 
It has also been demonstrate that core-shell gelatine/silica nanoparticles can 
be obtained using a nano-emulsion route, taking advantage of the thermal 
gelation properties of the biopolymer and its strong ‘biomimetic” affinity for 
silicates. The possible internalization and intracellular degradation of these 
hybrid nanoparticles by fibroblast cells was demonstrated [4]. However, no 
data are available at this time on the precise mechanism of hybrid particles 
uptake and possible metabolic degradation of silica. We have therefore 
monitored the nanoparticle evolution and cell bioactivity by fluorescence 
micrography and biochemical tests. 

Optical microscopy (a–b) and TEM images (c–d) of fibroblast cells after incubation with a 10 mg m
NPGSi nanoparticle suspension showing (a) cells after Blue Trypan staining, (b) cells after Hemal
Masson staining, (c) internalized nanoparticles and (d) degradation of two nanoparticles in a cell compar
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[3] M.Boissière, P.J.Meadows, R.Brayner, C.Hélary, J.Livage and T. Coradin, J. Mater. 
Chem, 2006, 16, 1178-1182. 
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113- Self-generation of nanostructured orange rutile ceramic 
pigments from aquorganic coprecipitation 

Traditional procedure of synthesis of ceramic pigments implies the solid state 

 is dropped using continuously stirring. 
After obvius white precipitate appears, urea is added in a molar ratio 
urea:titanium=4:1 and mixture is boiled during 1 hour. Cold mixtures are 
centrifugated and washed with ethanol and is dried on the air. 5% weight 
addition of raw powder to a porcelanised stoneware matrix which is fired at 
1200ºC, produces L*a*b* colour of 77/13/25 withoud surfactant addition and 
76/13/26 when dodecyl sulphate is used. TEM microscopy indicates the 
presence of aggregates of nanoparticles that shows rutile crystallizations 
togheter anatase at XRD. Colour depends of particle size, aggregate size 
and the extension of rutile crystallization [3]. Cold mixtures can be used as 
directly ink by serigraphy coating deposition onto porcelanised stoneware 
giving L*a*b* colour of 74/18/41 without surfactant addition. 

n El Color de la Cerámica, Pub. 

adenes, J. Calbo, M. Llusar, G. Monrós, Structure of NixA1-

th, M. Linsenb¨hler, S.M. Dammer, Z. Farkas, H. Hinrichsen, K.E. Wirth, D.E. 
meration of charged nanopowders in suspensions, Powder technology, 

133(2003)106-112. 

C. Gargori, A. Chusakul, M.A. Tena, R. Galindo, G. Monrós 

Química Inorgánica i Orgànica, Campus Riu Sec s/n, Universitat Jaume I, 12071-Castellón- 
Spain 

reaction from oxide precursors followed of milling in order to adjust the 
optimal particle size: coarse particles produces bad colourations and too 
much fine can be dissolved by matrix. For new applications of colour in 
ceramics such as Ink Jet procedures [1], it is necessary to use fine particles 
of pigment in the nano-sacale. But nanoparticles obtained by milling or other 
mechanical procedures are easily dissolved by glazes. It is necessary to use 
a self-generating procedure starting with precursors solved in ink media or 
from fine particles that crowd together into optimal aggregates capable of 
react, when glaze or ceramic matrix is fired, into the stable ceramic pigment. 
In the present work the preparation of optimized [2] Cr0,03Sb0,03Ti1,94O2 o 
Cr0,03W0,03Ti1,94O2 compositions by an aquorganic coprecipitation method. 
WO3 or SbCl3 for 10 g of final product are slowly added to 60 mL of warm 1M 
nitric acid, chromium nitrate is then solved and before 100 mL of 
diethyleneglycol is added and, if the case, 5% of surfactant 
(alkyldibencilamonium, hexamethyltrimethylilamonium or sodium dodecyl 
sulphate).Then titanium isopropoxide

References 
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114- Hybrid organic-inorganic multi layered nanoparticles 

Marie-Alexandra Neouze1, Miroslava Malenovska1, Vadim Kotlyar2, Alla 

ienna, Austria 
 Department of Chemistry, Bar-Ilan University, Ramat-Gan, Israel 

nanocomposites 
their characterizations by various optical techniques will be 

Kuperschmidt2,  Jean-Paul Lellouche2 and Ulrich Schubert1 

1 Institute of Materials Chemistry, Vienna University of Technology, Getreidemarkt 9 / 165, A-
1060 V
2

The controlled synthesis of nanoparticles is of great interest for numerous 
applications like, for example, sensoring or catalytic systems. A further 
development in the chemistry of nanomaterials is the use of such 
nanoparticles as support for target molecules. It allows tailoring of labelling or 
sensing systems that could for example be tolerated in the human body. A 
third challenge in the design of such fine application adapted systems is to 
increase to complexity of the nanomaterials, combining different materials at 
the nanometre scale. The contribution describes the design of three-level 
nanoparticles. 

Silica nanoparticles were mixed with two acidic N-carbazole monomers, 
either a dicarbazole lysine or a 12-N-carbazolyl dodecanoic acid. The 
chemical oxidative polymerization of those monomers in the presence of 
silica nanoparticles, leads to the formation of hybrid organic-inorganic 
nanocomposite particles consisting in a silica core covered by a polymeric 
polycarbazole layer, - poly(dicarbazole lysine) or poly(12-N-carbazolyl 
dodecanoic acid ) -. Resulting nanocomposites bear carboxylic acids groups 
on their surface. Consequently, those carboxylic acid groups are potentially 
accessible to further reaction, and are especially good candidates for 
reaction toward sol-gel precursors. 

The two-shell nanocomposites were then used to react with different metal 
oxide precursors, such as zirconium alkoxides or aluminium alkoxides. This 
leads to more complex multi-layer nanoparticles.  Indeed, the core of the final 
particle consists in a silica matrix surrounded by a polymer layer, which, itself 
is encapsuled in a metal oxide external shell. 

The synthesis of such hybrid organic-inorganic multi-layer 
as well as 
reported. 
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115- Scleroglucan sol-gel processing of temperature and humidity 
ceramic sensors : study of gelling and sensibility of the sensors 

ruz, D. Houivet 

Scleroglucan is a biopolymer of the family of hydrocolloids produced by the 

nthesize YCr0.5Mn0.5O3 (YCMO) by sol-gel processing. This 
process requires a very low pH for precursor dissolution in order to limit re-

rate). These results are compared with 
measurements obtained by conventional ceramic processing [3, 4]. 

C. Lelièvre, D. Grossin, A. Ngueteu Kamlo, A. Besq-Santa C

Laboratory: LUSAC (EA2607) university of Caen, LUSAC, Site Universitaire, BP 78, 50130 
Cherbourg-Octeville, France 

fungus Sclerotium. The chemical structure consists of beta-1,3-D-glucose 
residues with one beta-1,6-D-glucose side chain every three main residues. 
This polysaccharide has a molecular weight close to 540 kD (kg/mol). The 
multiple food applications of hydrocolloids don’t require important purity while 
sensor processing does.  Fortunately, the latest industrial techniques have 
permitted the production of hydrocolloids with consistently higher purity. Thus, 
we try to utilize them in the elaboration of electroceramics sensors We utilize 
the scleroglucan called Actigum CS 11 GR (produced by Cargill Texturing 
Solution) to sy

precipitation. This gelling agent is studied using rheological measurements [1] 
including temperature and pH effects [2]. 

Powder obtained by this process is characterized in order to check purity, 
size repartition, morphology, and sintering ability (XRD, BET, MEB, 
Dilatometry). YCMO ceramics sintered from this powder shows two sensors 
possibility: temperature sensors from ambient to 1000°C and humidity 
sensors. Specific electrical transports measurements are performed in order 
to highlight sensors applications (bulk resistivity versus temperature and 
surface resistivity versus humidity 

References 
[1] Mario Grassi, Roman Lapasin & Sabrina Pricl: Carbohydrate Polymers, 1996, 29, 169-
181 
[2] Isabelle Colinet, Luc Picton, Guy Muller, Didier Le Cerf, Carbohydrate Polymers (2006) In 
Press 
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116- Synthesis and Characterization of high surface area SnO2 and 
SnO2-CuO by modified Pechini Method 

Abdul Majid, Jim Tunney, Steve Argue, David Kingston and Mike Post 

Institute for Chemical Process and Environmental Chemistry, National Research Council of 
Canada, Ottawa, Ontario K1A 0R9, Canada 

The modified Pechini method was applied to the preparation of nano-
structured SnO2 and SnO2-CuO. The effect of cetyltrimethyl ammonium 
bromide (CTMAB) as a templating agent, metal/citrate ratio, ethylene 
glycol/citrate ratio, solution pH and calcinations conditions on the specific 
surface area of the end product was investigated.   Ethylene glycol/citrate 
ratio was found to have the greatest effect on the specific surface area of 
both SnO2 and SnO2-CuO. Characterization was carried out X-ray diffraction 
(XRD), XPS, EDS, nitrogen adsorption isotherms and scanning electron 
microscopy (SEM). The fabrication of thin films of SnO2-CuO for sensor 
applications is also being investigated, using precursor solution from Pechini 
method. 
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117- Fluorescent Silica Nanoparticles Using Stöber Process 

Š.M. Korent, M. Turel, A. Lobnik 
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 important process in a trend for 

The aim of our work was to prepare bright and photostable luminescence 
silica nanoparticles of different sizes and narrow size distribution. The 
method was based on the use of Stöber synthesis in the presence of 
commercially available fluorophore, which was physically encapsulated into 
the particle, to form bright silica nanoparticles. Unlike micro-emulsion-based 
method often used to prepare luminescent silica nanoparticles, the Stöber 
method is one-pot synthesis that is carried out at room temperature under 
alkaline conditions in ethanol:water mixtures and avoids the use of potentially 
toxic organic solvents and surfactants. The optimization of the particle size 
was made by changing the process parameters. Fluorescent nanoparticles 
were characterized by making use of scanning electron microscopy. 
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[3] N.K. Chaudhury, R. Bhardwaj, B.M. Murari, Current Appl. Phys., 2003, 3, 177. 
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Nanotechnology represents nowadays an
progressive miniaturization, novel nano-sized materials and devices. It is 
based on the fact, that some structures usually smaller than 100 nm have 
new properties and behavior that are not exhibited by the bulk matter of the 
same composition [1]. Smaller particles often display new chemistry and new 
physics that lead to new properties that depend on size. 

One of the generic routes to make nanoparticles includes wet chemical 
process, such as sol-gel precipitation process. Silica nanoparticles occupy a 
prominent position in scientific research, because of their easy preparation 
and their wide uses in various industrial applications, such as catalyst, 
pigments, pharmacy, electronic, thermal insulator, biomedical sensors [2,3].  
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118- Influence des conditions opératoires sur la formation et la 
croissance des nano–cristaux de TiO2 obtenues par voie Sol-

de est l'optimisation 

 

irage, le 
empages. 
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R. Mechiakh, R. Bensaha 

Laboratoire de Céramiques, Département de physique, Université Mentouri Constantine, 
Constantine–Algérie. 

Dans ce travail, nous étudions les propriétés cristallographiques et optiques 
des couches minces de titane obtenues par trempage–retrait (dip–coating). 
Nos couches minces de titane présentent une excellente adhérence avec le 
substrat et elles sont reproductibles. Le but de cette étu
des conditions de dépôt des couches minces d'oxyde de titane, obtenues par 
voie sol–sel à partir du tétrabutyl–orthotitanate. Nous nous sommes attelé à 
évaluer l'influence de différents paramètres tels que : la vitesse de retrait et 
la température de recuit. La diffraction des rayons X en incidence rasante 
montrent que les couches minces de TiO2 obtenues pour 1 trempage (1 
couche) à la température 400°C pendant un temps de maintien 2 heures
sont amorphe pour des vitesses de retrait variant de 3 à 10 mm.s-1. Les 
couches minces de TiO2 commencent à se cristalliser à partir de la vitesse 
de retrait 0,6 mm/s. Les raies caractéristiques des phases de ces couches 
obtenues a la vitesse 0,6 mm.s-1, sont de types anatase et de brookite. La 
spectrophotométrie UV visible de ces films confirme qu’il est possible 
d’obtenir de bons films transparents de TiO2 avec une transmittance de 80 
pourcent environ dans la région du visible. Les films de TiO2 obtenus sont 
transparents dans le domaine des longueurs d'ondes 320 nm à 800 nm. La 
mesure d'épaisseur des couches minces d'oxyde de titane par profilométrie 
varie en fonction de la vitesse de tirage. Ainsi, les différentes analyses 
effectuées montrent que les propriétés des couches minces de TiO2 
dépendent essentiellement des conditions de dépôt : la vitesse de t
nombre de tr
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119- Study of Anatase to Rutile Phase Transition in Titanium Dio
(TiO2) thin films by sol–gel dip–coating method 
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hotly investigated transition metal oxide thin films 
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Université Mentouri Constantine, Algérie 

Titania films are one of the 
lately, due to the wide and versatile range of application possibilities these 
films offer. The domains of application touched by this material are optical 
filters, optical waveguides, chemical sensors, solar cells, thin film capacitors, 
electrochromic materials and more [1–3]. Titanium dioxide thin films have 
been prepared from tetrabutyl-orthotitanate solution and buthanol as a 
solvent by sol gel dip-coating technique [4–6]. The deposits are carried out 
on sapphire (mono–crystalline) substrates, annealed between 600 to 1400°C. 
Structural and optical properties of TiO2 thin films prepared using a sol–gel 
process have been examined at different treatment temperatures and for 
different layer counts (number of dippings). The morphology, surface 
structure and composition of the films were investigated by X-ray Diffraction 
(XRD), Raman Spectroscopy, Scanning electron microscopy (SEM) and 
optical microscopy. The as-deposited TiO2 thin films crystallize in anatase 
phase between 600 and 800°C, and into the anatase–rutile phase at 1000°C, 
and further into the rutile phase at 1200°C. It was found that the film 
consisted of titanium dioxide nanocrystals. The nanocrystals size of TiO2 thin 
films is increased with increasing treatment temperature. 

Keywords: TiO2, sol–gel, anatase, rutile, nanocrystals. 
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120- Sol-Gel Processing and Optical Properties of Eu3+@ZnxTiyOz 
Nanostructures 

Jan Mrazek1, Lubomir Spanhel1, Vlastimil Matejec2 

temperatures conditions. The isolated powders where characterized by 
ements. On the other 

hand, waveguide spectroscopic and ellipsometric measurements were 
 determine the optical quality of nanostructured ZnxTiyOz films. In 
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ved e Eu  fluorescence.  
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Solid state reactions of ZnO and TiO2 powders at different Zn/Ti atomic ratios 
offer various microcrystalline phases such as ZnTiO3, Zn2TiO4 and Zn2Ti3O8, 
respectively [1]. Some of these ternary heterostructures have been recently 
prepared by the sol-gel process, too [2]. In our previous studies, solution born 
ZnxTiyOz nanostructures have been successfully used in coloration processes 
induced by nitridation [3] as well as in photocatalysis driven by visible light [4]. 
Furthermore, these variable wide band gap semiconductors offer an 
interesting matrix to study nanostructural evolutions in the presence of 
fluorescent lanthanides. From studies on sol-gel derived oxide waveguides, it 
is well known that nanocrystalline environments strongly control the 
lanthanide fluorescence [5,6]. 

In this contribution, we address ourselves to studies performed on europium 
doped ZnxTiyOz nanostructured powders and films. In order to obtain the 
starting heterosols, zinc oxyacetate clusters, titanium alkoxides and europium 
salts were reacted in ethanolic medium under different atomic ratio and 

thermal analysis, XRD and photoluminescence measur

performed to
add n, an inclusion of metallic nanoparticles into these nanoporous

3+ser  to test the role of surface plasmons on th
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121- Sol-gel synthesis of mesoporous silica, titania and zirconia 
oxide matrixes with incorporated Ag nanoparticles 

 A. Eremenko 
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noparticles attract a lot of scientists’ 

rces. Films with incorporated Ag nanoparticles 

ent of 
the films at the air. This allows us at the same time to burn out organic 

ion of the SPR peak of spatially 
nanoparticles. Intensity of plasma resonance of Ag 

th increasing Ag+ ions amount introduced into the precursor. It 

nd decreases in the intensity along with little red shift of the band. In 
0oC. In 

ase 
e 

 
activity of silver modified films were evaluated and compared with that one 
for films with photodeposited silver particles on the surface of oxides. 

Yu. Gnatyuk, G. Krylova, E. Manuilov, N. Smirnova,

Surface Photonics Laboratory, O. Chuiko Institute of Surface Chemistry of NAS of Ukraine, 
17 General Naumov Str., Kyiv, UA-

Oxide matrixes with embedded metal na
attention due to the enhanced nonlinear optical properties of such metal-
dielectric and metal-semiconductor nanocomposites. In addition, titania 
based materials modified with metals possess improved photocatalytical 
activity in the environmentally important redox processes. 

We report on simple sol-gel way to produce mesoporous SiO2, TiO2 and ZrO2 
thin films with incorporated silver nanoparticles (up to 30 at.% of silver) by 
means of thermo- and photo- induced reduction process of the metal ions. To 
obtain porous coatings, three-block copolymer of ethylene and propylene 
oxides was introduced at the stage of precursor sol preparation. Films were 
deposited onto the glass substrates by ordinary dip-coating procedure. 
AgNO3 was used as metal sou
were charachterized by SEM, TEM and UV-Vis spectroscopy. 

Mesoporous SiO2, TiO2 and ZrO2 films with incorporated metal nanoparticles 
were reproducibly obtained after heat treatment of samples at 450-700oC. 
Porous structure of the films was formed by pores between oxide crystallites 
as the consequence of elimination of template agent and crystallization of 
oxide matrix as it follows from SEM images. In all cases after heat treatment 
of films at 500oC metallic Ag in the cubic modification was identified by 
means electron diffraction and XRD measurements. 

Metal nanoparticles formation effectively procceds during heat treatm

residuals from the gel and crystallize oxide matrix. Thermo induced reduction 
of the silver ions was monitored by the posit
confined electrons of Ag 
increases wi
has been observed that intensity of the maximum of SPR band behaves in a 
different way during heat treatment of the samples at higher temperatures 
depending on the silver content. At low Ag nanoparticles content (3-5 mol.%) 
SPR ba
addition small band at nearly 480 nm appeared for films calcined at 60
contrast the films with high Ag content (10-30 mol.%) exhibit further incre
of the SPR band intensity up to 700°C, which could be attributed to th
continuous reduction of the Ag+ ions. Spectral properties and photocatalytic
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122- Fluorescent Properties of Surface Modified Y2O3:Eu 
Nanoparticle 
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Nanometer-sized phosphor is strongly expected as luminescent particles for 
next-generation plasma display panel (PDP). However, many surface defects 
of nanometer-sized phosphor generally bring steep decrease of their 
fluorescent intensity. 

We have succeeded to enhance the fluorescent intensity of blue and red 
emissions for Y2O3:Eu2+ and Y2O3:Eu3+ nanoparticles, respectively. Y2O3:Eu 
nanoparticles were prepared by particular wet process, called NAC-FAS 
method. After Y(NO3)3 and EuCl3 were dissolved in ethanol-water solution, 
alkali-containing ethanol was added dropwise to the above solution under 
reflux to obtain Y2O3:Eu nanoparticles. Then silane-coupling agents were 
added to the ethanolic solution dispersed with Y2O3:Eu nanoparticles to form 
thin layer on the surface of the particles. 

Inorganic-organic hybrid thin layer with 5nm thick, which consists of mainly 
SiO2 as well as aminopropyl group, was formed on the surface of Y2O3:Eu 
nanoparticles. Their emission peak intensity due to Eu2+ and Eu3+ increased 
in comparison with those of original Y2O3:Eu. Especially, red emission due to 
the 4f-4f transition of Eu3+ ions for surface-modified Y2O3:Eu3+ nanoparticles 
drastically increased. The fluorescent intensity of blue emission due to 4f-5d 
transition of Eu3+ ions also was increased by the hybrid SiO2 coating on 
Y2O3:Eu2+ nanoparticles. 
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123- Physical characterization of sol-gel derived titania thin films 
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Nano-crystalline titania films, which can be readily prepared by sol-gel 

main purpose of comparing different techniques to 
evaluate the film thickness and average grain size. Titania sol-gel solutions 

tomic Force Microscopy (AFM) near 

owed crystallized films with protruding grain tops > 
100 nm in diameter for heat treatment temperatures > 600 ºC, but with 
heights not exceeding ca. 15 nm. The AFM RMS roughness was found to 
increase from ca. 0.3 nm for as-deposited films, up to ca. 3 to 4 nm for 
treatments above 600 ºC. The SE analysis involved a fitting of the measured 
ellipsometric angles, Delta and Psi, by using three different models: a single 
thin film (Tauc-Lorentz layer) of uniform optical properties on the Si substrate, 
a graded refractive index Tauc-Lorentz (TL) film simulated by adding a thin 
TL titania layer, containing a void fraction, at the film/air interface and using 
an effective medium approximation, or a graded index film obtained by 
adding two mixed TL/void layers at both the film/air and film/substrate 
interfaces. The latter model generally gave the best results, based on the 
minimum chi-square values. As the film thickness was reduced from ~ 150 
nm to ~ 75 nm, the refractive index at 633 nm increased from 1.77 to 2.47, 
close to the average refractive index of anatase. 

Av. Rovisco Pais, 1049-001 Lisboa, Portugal 

processing, have important application as a photocatalytic material. Sol-gel 
derived TiO2 single layer films were prepared by spin-coating on Si (100) 
substrates, followed by heat treatments in air for different time/temperature 
conditions, with the 

were prepared using Ti isopropoxide, acetic acid and ethanol as starting 
materials and heat treatments were performed for 120 min at 300 ºC, 15 min 
at 400 ºC, 390 min at 600 ºC, 240 min at 800 ºC, 480 min at 800 ºC and 40 
min at 900ºC. The film thickness was of the order of 150 nm for as-deposited 
films, as measured by Spectroscopic Ellipsometry (SE) and Field Emission - 
Scanning Electron Microscopy (FE-SEM) of film cross sections; this was 
reduced to ca. 75 nm for heat treatment temperatures above 600 ºC, as 
measured by SE, FE-SEM and also by A
a step produced by etching with hydrofluoric acid. 

Grazing incidence (0.75º) X-ray diffraction (XRD) indicated that the films 
crystallized into anatase at temperatures above 400ºC. The size of the 
anatase crystals was estimated by the Scherrer formula, applied to the 
diffraction peak at ca. 2� = 25.3º and it was found to be > 130 nm for heat 
treatment temperatures above 600 ºC. The SEM observations revealed 
approximately equiaxial crystals ca. 50-100 nm in size. The AFM 
micrographs, however, sh
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124- Effect of laser irradiation conditions on the precipitation of 
silver nanoparticles in meso-structured silica films 

Y. Battie , N. Destouches , C. Hubert , A. Boukenter1 , L. Bois2, F. 

 optical reduction of silver 
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A huge amount of work has been achieved in the past 30 years for the 
synthesis of metallic nanoparticles with a tunable narrow size distribution. 
More recently, ordered networks of nanoparticles, included in mesoporous 
silica templates, were aimed to control the interparticle distance at the 
nanometer scale [1]; this leads to the modification of the interactions between 
nanoparticles. Such metallic nanoparticles assemblies can result in plasmon 
coupling between particles and bring about particular optical properties [2]. 
The nanoparticle network is generally obtained by firstly impregnating a 
mesoporous silica film by an ionic solution and secondly growing the metallic 
particles by chemical or hydrogen reduction.  

In this study silver-nanoparticles are obtained by
ions incorporated in mesostructured silica films containing a block copolymer 
F127 surfactant assembly system. The reduction operates under laser 
illumination at different wavelengths in the UV and visible range. The 
mesostructured layers were characterized by absorption spectroscopy and 
electron microscopy (TEM) (Fig.1). The experimental results exhibit two 
different nanoparticle growth kinetics for low and high laser power. The silver 
nanoparticles density and growth kinetics will be discussed in accordance 
with the laser power and wavelength. 

 

 

 

 

 

 
Fig.1 : TEM image of a mesostructured silica film irradiated under 442 nm laser exposure. 
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125- Ureasil-Ziconium modified clusters. Luminescence propertie

, L.D. Carlos 
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We present a spectroscopic study of
ureapropyltriethoxysilane, and methacrylate modified zirconium(IV) n-
propoxide (ZPO) precursors.  In order to control the refractive index and 
improve the optical and mechanical properties, different relative contents of 
the Si and Zr precursors were used. These hybrids display a broad emission 
band with at least three components, the two well known components from 
the di-ureasil and one component from the zirconium based counterpart. The 
evolution of the contribution of the three components with the samples 
compositions, the temperature and time resolution was investigated and 
related to structural features of these new organic-inorganic hybrids [1]. The 
addition of the well known Eu3+ complex with formula [Eu(tta)3(H2O)2], where 
tta stands for thenoiltrifluorobetadiketonate, l
high emission. The excitation mechanism (antenna effect) was studied for 
different hosts compositions and an important synergism was observed 
between the host and the betadiketonate ligand. High emission quantum 
yields were observed suggesting these new hybrids as potentially interesting 
new phosphors easily prepared either as monolithic or thin films. 



126- Nanocomposite MgFe2O4/SiO2 - preparation and physical 
properties 

, 250 68 Rez, 

harles University, Albertov 6, 
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[1] Institute of Inorganic Chemistry, Academy of Sciences of the Czech Republic
Czech Republic 
[2] Department of Inorganic Chemistry, Faculty of Science of C
128 43 Prague 2, Czech Republic 

During last years, are nanocomposites the subject of many studies. One of 
the interesting material groups, are metal oxide compounds in silica matrix. 
These materials are studied due to their interesting physical, especially 
magnetic and magnetooptic properties. 

Our intention was to prepare the MgFe2O4/SiO2 nanocomposites. 
Conventional sol-gel method using TEOS, HNO3 as acid catalyst, formamide 
as modifier, and methanol as solvent was applied for silica matrix preparation. 
Fe(NO3)3.9H2O and Mg(NO3)2.6H2O, were dissolved in the methanol. The 
molar ratio Si/Fe was 100/20. After drying they were preheated firstly at 
300°C in vacuum for two hours and then heat treated at various 
temperatures (800, 900, 1000 or 1100°C) at atmospheric condition. 

These materials were characterized by X-ray diffraction, HR TEM, 
Moessbauer spectroscopy and magnetic measurements. 
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127- Synthesis and optical properties of silica spheres doped w
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 matrices were immersed in solutions 
of chlorine-e6 sensitizer. The spectroscopic properties of chlorine-e6 were 
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Silica spheres with different diameters containing silver nanoparticles have 
been obtained using the sol-gel technology [1,2]. Morphology of obtained 
materials was studied. The silver-doped

measured and discussed in view of applications in photodynamic therapy. 
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128- A spectroscopic and optical characterization of new chitosan-
oxocarbons thin films 
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D-glucosamine and N-acetyl-D-

ations. A mechanism for ionic conduction in solid state has been 
olytes fuel cells 

re an effective electronic delocalization and high 
symmetry (Dnh) [2]. These characteristics are very interesting and important 
in structural and spectroscopic investigations since any structural 
modification caused by chemical environment is readily perceived in their 
vibrational spectra. In this sense, oxocarbons are excellent probes for 
chemical environment evaluations and recent study has been made with 
croconate ion [(C5O5)]-2 trapped on manganese coacervate [2]. In this Work, 
chitosan hydrochloride was reacted with croconate  [(C5O5)]-2 and squarate 
[(C4O4)]-2 ions. The obtained molecular complexes were characterized by FT-
Raman, infrared and electronic spectroscopy. Thin films were spin coated on 
glass substrates and their optical parameters (refractive index, thickness and 
guided modes) were evaluated by the prism coupling technique. The diffuse 
reflectance in visible region shows a strong charge transfer band at 460 nm 
for the chitosan squarate (CHITSQ), but the same behavior did not observe 
for croconate product (CHITCROC). The Raman spectra indicate a change 
from Jahn-Teller to the ordinary Frank-Condon pattern of Raman intensities 
for CHITCROC which can be indicate a significant lower molecular symmetry, 
but the Jahn-Teller pattern is kept up to spectrum of CHITSQ. The vibrational 
spectra shows several displacement in wavenumber of the main oxocarbon 
bands which indicate a strong perturbation on their structure when 
incorporated in the polymer bulk. 

References 
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[2] C.I.R. Oliveira, L.F.C.Oliveira, F.A.Dias Filho, Y.Messaddeq, S.J.L.Ribeiro, Spectroc. 
Acta, Part A, 2005, 2023 

/n, CEP 36036-900, Juiz de Fora-MG, Brazil. 

Chitosan is a linear copolymer of 
glucosamine linked in β(1→4), usually derived from natural polymer chitin. It 
has aroused a lot of interest in view of its application in the industrial and in 
the biomedical sectors. Chitosan also can be developed into specialized 
functional polymers due to the presence of free amino and hydroxyl groups. 
In addition it can be processed in different forms including powder, gels, films, 
fibers, coatings, micro and spherical nanoparticles which has improved the 
field of applic
suggested and a future application in alkaline polymer electr
has been predict [1]. Oxocarbons are organic ions of [(CnOn)]-2 formula and 
their main properties a
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Insulating materials containing dispersed metal nanoparticles are attracting a 
great attention in many research groups due to their unique physical 
properties and various application possibilities. The materials synthesised 
through sol-gel technology are especially interesting in this aspect. We shall 
report about optical properties and surface morphology of hybrid organic-
inorganic sol-gel thin films prepared from Ag-doped photo-polymerisable 
methacryloxypropyltrimethoxysilane (MAPTMS) [1]. 

The investigation was inspired by two main aims:  

1.Further development of non-destructive characterization methods. 

2.Monitoring of optical properties and surface morphology changes during 
long periods of time. 

As main tools for Ag-doped sol-gel thin films characterization were used 
visible transmission spectrophotometry, scanning probe microscopy (SPM) 
and scanning electron microscopy (SEM). The transmission spectra were 
simulated on the basis of Maxwell-Garnett effective medium and Mie 
scattering theories. Experimental and simulation results will be compared and 
analyzed in the report. 

References. 
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130- Novel architectures for gas sensing using semiconductor thin
films containing Au nanoparticles with highly c
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n turn can be achieved 
through appropriate synthetic routes and strict control of all process 

(NPs) inside a porous 
semiconducting matrix constitute an effective design for the active material in 

hemical 
and optical properties that can be exploited in sensing devices. In the 

le salt, then reduced in situ to form small metal particles 

, particle size and polydispersity, and 
al engineering. We present here some 

r the synthesis of highly reproducible TiO  and NiO 
t) of 

separately synthesized Au NPs for optical gas sensing purposes. TiO2-Au 
thin films (40 nm thickness) were obtained by direct insertion of Au NPs into 
the matrix precursors solution through careful control of the matrix network-
NP electrostatic interactions. NiO-Au thin films (100-150 nm thickness range) 
were obtained by spin coating a NiO precursor solution onto a glass surface, 
previously functionalised with a close-packed Au NP monolayer. All the 
samples showed detectable and reversible optical absorption changes when 
exposed to H2 and CO. It is the first time that a gas induced optical shift has 
been detected for the TiO2-Au system in a thin film configuration. Moreover 
the synthesis described for NiO-Au composites represents a promising 
method for the doping of any sol-gel matrix without the need for NP surface 
stabilizers. 

Dario Buso1, Michael L. Post2, Massimo Guglielmi1, Paul Mu
1

1. Dip. Ingegneria Meccanica - Settore Mater
2. Institute for Chemical Process and Environmental Technology National Research Council 
of Canada 1200 Montreal Road

Parkville, VIC, 3010, Australia 

Gas recognition using optical based detection is currently emerging as a 
competitor for the well established conductometric approach, as it opens up 
new possibilities for in situ recognition of flammable and/or toxic species such 
as H2 and CO. The realization of stable and reliable devices requires better 
control of the active material morphology, which i

parameters. Catalytically active nanoparticles 

sensors, as previously demonstrated, and Au NPs show promising c

majority of sol-gel syntheses, the metal is introduced into the inorganic matrix 
in the form of a solub
through annealing, gaseous reduction, or through photochemical reactions 
directly inside the condensing matrix. 

However, this approach suffers several inherent limitations: there is 
inadequate control of the nucleation process, the final particle size, the 
particle polydispersity and the particle shape. Separate synthesis of the metal 
particles allows control of morphology
this in turn improves the  materi
strategies fo 2
semiconductor thin films, containing elevated concentrations (up to 8% w
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Destabilisation of Silica Nanoparticles 
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of the photo-active dye, loss of activity of the 
biological element and degradation of the information transfer between the 

ual porosity of the system ensures that 
the analyte can diffuse into the microparticle while avoiding the leaching of 
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Some of the challenges faced by developers of fibre-optic biosensors are to 
prevent photobleaching 

fibre-optic and the sensing area. These challenges have been partially 
addressed by using silica sol-gel chemistry which has enabled the co-
entrapment of both dye and biological element inside a single porous glass 
structure. The order of magnitude difference between the size of the 
fluorescent dye molecule (<1nm) and the bio-active molecule (2-10nm) 
remains the main obstacle to successful encapsulation and thus the 
fabrication of long-lasting sol-gel sensors. 

In recent years ANSTO has developed a sol-gel based process [1] to 
encapsulate a wide range of molecules (from small dye to large proteins) 
inside silica particles with tunable sizes ranging from 10nm to 100�m. Using 
a fractal approach, we have entrapped a fluorescent dye inside 25nm silica 
particles which are in turn used as ‘nano-bricks’ to build a micron-size cage 
around the enzyme [2]. The resulting d

the small dye and the enzyme out of the microparticle. This method utilises a 
suspension of dye-doped nanoparticles, synthesized using an oil-in-water 
emulsion system. The alkaline sol is then concentrated to a value similar to 
that commercial colloids (~15 wt%) and added to a solution of surfactant in 
kerosene to form an oil-in-water emulsion. Addition of strong acid triggers 
colloidal gelation and the production of mesoporous silica microparticles. The 
adding of enzymes during gelation produces a system with biological entities 
entrapped inside a network of nanoparticles. 

The resulting particles have been analysed by light scattering, nitrogen 
adsorption, electron microscopy and fluorescence spectroscopy. Size 
analysis and SEM confirms the production of spherical microparticles 
centered on 2�m and nitrogen adsorption reveals a mesoporous structure 
with pores averaging 3.5 nm. Successful encapsulation of enzyme inside the 
microparticles was confirmed by BCA assay. The mechanisms controlling the 
formation of the colloidal gel as well as the catalytic activity of the micro-
particulate biosensors will be discussed in detail. 
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SnO2 is one of most known semiconductor oxides and has been largely used 
in gas sensors, solar cells, photonic applications, etc. It is well known that 
many of the optical and electrical properties are modified when crystallite size 
decreases to nano-scale. As consequence, numerous researches are 
focused on the fabrication of nanostructured materials in order to explore 
novel applications. Taking advantage of a phase separation mechanism into 
the amorphous state, we have successfully fabricated nanostructured ZrO2-
SiO2 composite material by sol-gel method [1, 2]. Nanosized zirconia crystals 
with a mean diameter of 2.5 nm are embedded in amorphous silica matrix. 
Based on this previous experience, the present work relates the attempt to 
fabricate SnO2-SiO2 nanostructured materi
phase separation and crystallite growth of SnO2 nanocrystals into the silica 
matrix. 

SnO2-SiO2 gels were synthesized by two different sol-gel routes: (1) double 
alkoxides and (2) alkoxide-salt. Tin (IV) - isopropoxide [Sn(OiPr)4] and tin 
chloride (SnCl2•2H2O and SnCl4) were respectively used as Sn precursors 
and tetraethylorthosilicate (TEOS) was taken as Si precursor. Solutions of Sn 
and Si were prepared separately and then mixed in different [Sn/(Sn+Si)] 
molar ratio from 10 to 50 %. The gelification of the mixed solution was 
promoted by adding acid catalysis (HNO3 and HCl). Transparent gels were 
obtained under 60°C from few hours to few weeks depending on the added 
acid amount as well as the molar ratio of Sn. The gels were slowly dried at 60 
°C under a 100 % humidity atmosphere in order to form massive xerogels [1, 
3]. The as-obtained gels and xerogels were analyzed by small angle X-ray 
scattering (SAXS) and vibrational spectroscopy in order to investigate the 
interactions between precursors, acid and wa
and to study the phase separation process. The shape and size of SnO2 
nanocrystals were determined by X-ray diffraction (XRD) and transmission 
electron microscopy (TEM). The mechanisms of nucleation and growth of the 
SnO2 nanocrystals in relation with the sol-gel preparation parameters will be 
discussed.  
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133- Synthesis process and luminescence properties of water-
soluble lanthanide complexes doped silica nanoparticles 
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Fluorescent labelling agents have greatly been used to study complex 

 long-lived states and can emit visible light at individual wavelengths 
with higher efficiency than unchelated lanthanide ions. Sol-gel derived host 

L. Martin, T. Gacoin, J.P. Boilot, A. Alexandrou,  Nano Lett., 2004, 4, 2079.  
[7] L.R. Matthews and E.T. Knobbe, Chem. Mater., 1993, 5, 1697. 

H. Lv, S.B. Li, F. Wang, M.Q. Wang, J. Mater. Chem., 2002, 12, 3560. 

Xianping Fan, Yongjin Zou, Feng Wang 

China 

biological interactions in the field of biology. The lanthanide-doped 
nanoparticles were recently proposed to be a promising new class of 
biological fluorescent labels as alternatives to organic fluorophores 
considering their attractive optical and chemical features such as low toxicity 
and large effective Stokes shifts. However, most of these nanoparticles 
synthesized so far are not water soluble and their biological applications are 
limited. Moreover, the main drawback of lanthanide ions is their low 
absorption coefficients, resulting in inefficient direct excitation. One way to 
solve this problem is use complexes in which light absorption is performed in 
ligand-centered or charge-transfer bands. The complexes can absorb 
efficiently ultraviolet radiation, and then the electromagnetic energy is 
transferred to the lanthanide ions from an excited singlet or triplet state. The 
latter are

materials as incorporated with the lanthanide complexes have found to be 
good phosphors with high relative emission intensity. In the reported work, 
one-pot synthesis of water-soluble lanthanide complexes doped silica 
nanoparticles was described. The silica nanoparticles were prepared by the 
sol-gel method and the lanthanide complexes were in situ synthesized during 
the prepared process of nanoparticles. The nanoparticles have a nearly 
spherical shape and a 20-50 nm average size. The colloidal solutions of the 
silica nanoparticles show bright luminescence upon short wavelength UV 
irradiation. 
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134- Eu- and Eu/Sm- doped Silica-titania monolith obtained by s
gel method 
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Synthesis of Eu- and Eu/Sm- doped SiO -TiO  monolith by the sol-gel has 
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2 2
been described. The obtained hybrids have been synthesized from 
tetraethoxsilane (TEOS) and titannium butoxide (TNBT). The lanthanide ions 
have been incorporated into the liquid silica titania solution. Eu and Eu/Sm 
have been used as an emission center in the luminescent materials. The 
samples have been characterized by the FT-IR and XRD spectroscopies. 

POSTERS - ABSTRACTS 317



 

135- Synthesis of anisotropically modified anatase nanoparticles b
a sol-gel app

y 
roach 

a, Moshin Raza, Guido Kickelbick 

reidemarkt 9, 165, A-

the particle surface. In a first step anatase nanoparticles were synthesized 
through various hydrolytic or non-hydrolytic sol-gel and sol-hydrothermal 
methods. The well-controlled procedures allow the controlled design of 
particle size and morphology. Dynamic light scattering (DLS), X-ray powder 
diffraction (XRD), and transmission electron microscopy (TEM) were used to 
characterize the obtained nanoparticles. After the optimization of the process 
monodispersed particles with diameters between 5 and 40 nm were fully or 
partially surface-functionalized with various inorganic ligands such as 
phosphonates and silanes compounds containing polymerizable groups. 
Various techniques were applied for the partially surface-modification, such 
as reactions at the liquid-liquid interface or exchange reactions in 
suspensions. The surface modification of the obtained anisotropic titania 
nanoparticles were investigated with various spectroscopic techniques such 
as CP MAS NMR and FT-IR. The surface coverage was calculated from 
thermogravimetric methods and the results were compared with the ones 
obtained from the same particles that were fully surface functionalized in 
solution. TEM and DLS analyses have shown that the particles were not 
agglomerated and had similar sizes. The obtained anisotropically modified 
TiO2 nanoparticles were applied for the formations of various inorganic-
organic hybrid coatings and films. The structure of the obtained hybrid films 
was investigated by Scanning Electron Microscopy (SEM), Atomic Force 
Microscopy (AFM), and XRD. 

Sorin Ivanovici, Denisa Francov

Institute for Materials Chemistry, Vienna University of Technology, Get
1060, Vienna, Austria 

Photocatalytically active titania nanoparticles were intensively studied in the 
last years especially for application in the areas of wastewater treatment and 
self-cleaning surfaces. The light-induced redox process at the surface of 
these particles can lead to the decomposition of various organic compounds. 
In this project we investigated the synthesis of photocatalytic active anatase 
nanoparticles with a partial surface-functionalization that protect one side of 
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Efficient phosphors are necessary for LED-excited illumination (Hg-free 
fluorescent lamps). It is known that fluoride has a potential for the host 
materials of phosphors due to the low phonon frequencies. Calcium fluoride 
(CaF2) has been studied as host material of phosphor for many years. 
Transparent CaF2 ceramics can be obtained by using the powder prepared 
through hydrothermal treatment [1]. 

Highly crystallized CaF2 particles were synthesized through hydrothermal 
treatment. The die-molded powder was sintered in air at 700-900°C, and 
then heated in high-pressured Ar gas at 1000-1200°C. The white ceramics 
turned to transparent as a result of removal of the closed pores involving in 
the ceramics. Eu ions were doped into the CaF2 ceramics to be phosphors. 
When the molar concentration of Eu ions was less than about 1mol%, the 
transparent ceramics showed strong blue emission by excitation at 365nm 
(Fig.1(a)). When the concentration was more than about 6mol%, it showed 
red emission only (Fig.1(b)). The blue emission results from the f-d transition 
of Eu2+, and the red one results from the f-f transition of Eu3+. When the 
concentration was 3mol%, it showed both of blue and red emission (reddish-
blue). Eu2+ and Eu3+ co-existed in the ceramics formed at the middle 
concentration. In this method for preparing the phosphor ceramics, it was 
possible to control the color of the emission by the concentration of Eu ions. 

 

(a)

te
ns

ity

250 300 350 400 450 500 550 600 650 700 750 800
Wavelength　/nm

In

ex: 365nm
em: 423nm

(b)

ity

250 300 350 400 450 500 550 600 650 700 750 800
Wavelength　/nm

In
te

ns

ex: 365nm
em: 593nm

 
Fig.1 Photoluminescence spectra of the transparent CaF2 ceramics. (a)0.5mol%Eu  
(b)10mol%Eu  
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137- Luminescence improvement in materials consisting of 
nanocrystalline ZnS with Tb(III) or Tb(III) and Eu(III) ions in silica 
xerogel 
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The photoluminescence properties of nanocrystalline semiconductors in 
presence of lanthanide (Ln) ions have attracted attention in applied research 
field during this decade [1]. It is expected that Ln(III) ions and semiconductor 
nanoparticles incorporated into a solid matrix by the sol-gel procedure can 
form a new luminescent materials with widely application such as on the 
optoelectronic devices owing to the s
lines from the intra-shell 4f transitions in Ln(III) ions [2]. Thus, ZnS 
nanoparticle presence in materials consisting of oxide matrices doped with 
Ln(III) ions improve luminescence properties of Tb(III) or simultaneously 
Tb(III) and Eu(III). The improvement in the materials is due to energy transfer 
from one of the excited states of the semiconductor quantum dots to the 
excited emission state of the Ln(III) ions. 

ZnS nanoparticles with different sizes are synthesized using a reverse 
micelles method. The blue shift in absorption spectra of the ZnS 
nanoparticles confirmed existence of quantum size effect related to their size 
decreasing [3]. This nanostructure size decreasing influenced on blue shifting 
of Tb(III) emission bands and the emission intensity enhancement.  

 

1
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138- Preparation of silicon nanocrystals embedded in TiO2, Z 2
GeO2 doped SiO2 matrices 

rO  and 
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mistry, 
Hlavova 2030, 128 40, Praha 2, Czech Republic 

 based laser diode. The necessary 
conditions for lasing are the positive net optical gain and positive optical 

in short 
distances. Use of an external cavity in such material is questionable, 
owever, an internal optically induced Distributed Feedback Laser (DFL) 

cavity [5,6] can be used instead. The distributed cavity is formed by 

 laser) via strong optical nonlinear effects.  

 matrices with higher second order optical nonlinearity than pure 
2 f d matrix 

nhance optical 
nonlinearity of pure SiO2 matrix. Optically transparent blocks of matrices 
containing Si-nc were prepared using acid catalysed partial hydrolysis of 
metal alkoxyde precursors. Nanocrystals prepared by electrochemical 
etching were after-etched in HF solution. IR and Raman spectra and 
photoluminiscence spectra using continuous HeCd (325 nm) laser for 
excitation were measured. Z-scan measurements are also presented. 
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To overcome recent silicon microelectronics performance limits caused by 
the “interconnection bottleneck” [1], many different approaches were recently 
developed. One possible solution can be a partial transition from silicon 
microelectronics to silicon based microphotonics with silicon transistors as 
the logic units interconnected via optical waveguides [1,2]. The last missing 
key device for its realization is the silicon

feedback. The positive net gain was reported by many different groups from 
silicon nanocrystals (Si-ncs) embedded at higher volume fractions in SiO2 
based matrix (Si-ncs/SiO2) [3,4]. The higher Si-ncs content leads to Si-ncs 
aggregation into a micrometer-scale clusters, which cause high optical losses 
and loss of the Si-ncs emission coherence and directivity with

h

periodicaly modulated permitivity induced by intense periodical illumination 
(using XeCl excimer

In search for
SiO or such laser, silicon nanocrystals embedded in SiO2 base
were prepared by sol-gel method. TiO , 2 ZrO2 and GeO2 were introduced in 
molar ratio 1:10, 1:7 and 1:9 to SiO2 respectively to e
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139- High refractive index hybrid organic/inorganic nanocomposite 
films for stable optical coatings 
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Università di Padova, Dipartmento di ingegneria meccanica, settore materiali, via marzolo, 9 
- 35131 Padova, Italy 

A high refractive index (>1.7) hybrid inorganic/ organic so
designed with high visible light transparency, photochemical stability, and 
organic crosslinking functionality is presented. The optical characteristics are 
imparted by the inorganic components in the system (zirconia, ZnS 

The size of ZnS nanocrystal dopants was found to be an important for the 
optimization of the optical properties of the hybrid. 

Photochemical cross-linking of deposited films is facilitated by including the 
epoxide modified silane glycidoxypropyltrimethoxysilane (GPTMS). 
Photosensitisation of the films for epoxide cross-linking was achieved by 
employing a visible light absorbing photoacid generator that decomposes to a 
transparent product.  

Sols, dopants and films were characterized by TEM, ellipsometry, viscometry, 
UV-visible and FTIR spectroscopy. Application of nanocomposite films are 
being investigated as a stable high refractive coating for optical applications. 
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140- Co-doped Ag nanoparticles and Er Sol-Gel matrices for optical 
waveguides 
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Films produced with high optical transparent compositions throughout the 
visible spectrum from 0.5 �m to the near infrared are good candidates for 
wave guiding. On the other hand, Er3+-doped waveguides are fabricated for 
integrated optic amplifiers, but the increase of Er concentration has a cut-off 
due to the strengthening of the ion-ion interaction.  

(Ag , Er ) – doped sol-gel films to produce planar wave-guides have been 
prepared on silica glass and the aim was to reinforce the fluorescence 
intensity by a resonant phenomenon between Er3+ and Ag0 nanoparticles, 
and the dielectric effect of the matrix. The silver quantum dots were 
synthesized in continuous media by chemical reduction and isolation from 
media by anchoring chemical solution-co
In this work we present the study of the preparation process and 
characterization of sol-gel matrices (with high index refraction and low-
temperature synthesis: PLZT, SiO2-B2O3, etc.) doped with Ag0 nanoparticles 
and Er3+ analyzing the role of the synthesis parameters and the optical
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Sol-gel titania and zirconia waveguides doped with high-quality CdSe@ZnS 
core-shell quantum dots have been synthesized. The optical properties of the 
nanocomposite thin film were found to be sensitive t
properties of the host matrix. Titania films were seen to be inherently photo-
unstable due to photoelectron injection into the bulk matrix and subsequent 
nanocrystal oxidation. In comparison, zirconia films were significantly more 
robust with high PL retained for annealing temperatures up to 300 oC. Both 
titania and zirconia composite waveguides exhibited amplified stimulated 
emission (ASE); however only zirconia based waveguides exhibited long 
term photostability (loss of less than 30% ASE intensity after more than 40 
minutes continuous excitation). We conclude that the low electron affinity of 
zirconia and its inherent high refractive index makes it an ideal candidate for 
nanocrystal based optical waveguides. 
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142- Metallic nanoparticles change optical index of sol-gel materials 
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e optical function needed the refractive index should vary 

ly is to dope sol-gel material with metallic nanoparticles. 

. In the figure below we demonstrate 
how the real and imaginary part of n are modified when material is doped 
with silver nanoparticles of different size: 
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The Sol-Gel process can be used to prepare a large class of new materials. 
Depending on th
from low to high exhibiting strong dispersion. One low cost and easy way to 
increase n considerab
New optical properties for the dispersion, absorption and transmission can 
result that depend on the size, shape and distribution of these particles. In 
the literature the theories that deal with material index modifications are few 
developed and often not reliable. The electrostatic Maxwell-Garnet [1] 
approach is limited to little size particle. Starting from Mie theory [2], we have 
developed new technique to investigate the tunability of optical properties 
materials as a function of n modifications. We remind that so far the Mie 
theory was used only to calculate field extinction by particles. Our method 
calculates index modifications, dispersion, scattering, absorption and 
transmission of an electromagnetic wave propagating in the material. It is 
also capable to predict and calculate the phase variations of the field 
perturbed by nano-objects. The method is applicable whatever the type and 
size of a particle. Our results coincide with those given by the Maxwell-
Garnet in the limit of a zero-size particle
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Nanoparticles for Lithium Batteries. 

David Portehault1, Sophie Cassaignon1, Emmanuel Baudrin2, Jean-Pierre 

ris, France. 

it fine tuning of the reaction path 
nd different pure phases are obtained depending on the synthesis 
onditions. In particular, hexagonal platelets or veils of the lamellar oxide 
irnessite 
pe nanowires are synthesized. Soft conditions make possible the 
vestigation of the nanowires growth which is proved to proceed by 
issolution-crystallization or oriented aggregation depending on the growth 
irection. Growth mechanisms are controlled to taylor nanoparticles size and 
orphology. Finally the well defined structures and morphologies are used to 
vestigate morphology and size effect on electrochemical properties versus 

thium. 
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During the last years, research on lithium batteries has evolved towards 
nanoscaled electrode materials presenting better properties and/or new 
reactivities [1]. Among them different oxides were reported to present new 
reactivities and improved electrochemical behavior upon Li reaction in terms 
of rate capabilities [2] and reversibility [2-4] when the crystallite size is 
sufficiently small. Within this context, manganese oxide nanomaterials are of 
particular interest from a fundamental point of view to investigate structure 
and size effect on the electrochemical behavior owing to the richness of this 
family [5]. Nevertheless tailoring such electrode materials remains a 
challenge since it is closely related to the ability to control the structure and 
texture of the material. For this purpose, our group develops the synthesis of 
manganese oxide nanoparticles by precipitation in aqueous medium at low 
temperature. This “chimie douce” route is well known to provide versatile 
control of the solid formation [6]. 

This contribution addresses a low temperature one-step aqueous route for 
precipitation of mixed valence MnIII-MnIV manganese oxides by MnVII and MnII 
comproportionation. Soft conditions perm
a
c
b can be selectively obtained. Moreover microporous cryptomelane 
ty
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d
d
m
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Barium titanate (BaTiO3) was applied for multilayer capacitors and it was 
expected for miniaturization, high capacity and so on. 
crystal display (LCD) which was doped single crystal of BaTiO3 particles was 
reported to have the lower threshold voltage than that of non-doped LCD [1]. 

In this study, we tried to synthesize poly crystal BaTiO3 nanoparticles at low 
temperature by sol-gel process. We used barium acetate (Ba(CH3CO2)2) and 
tetraisopropoxi titanium (Ti(O-i-C3H7)4) as the starting materials and methanol 
(CH3OH) and 2-methoxyethanol (CH3OC2H4OH) (6 : 4) as solvent. We 
dissolved polyvinylprrolidone (PVP, (C6H9NO)n) as the ligand and normal 
heptane (n-C7H16) to control hydrolysis reaction of Ti(O-i-C3H7)4. The 
precursor powder was obtained by calcinations at 723 K for 6 h in air. The 
powder samples were sintered at temperatures from 873 K to 1173 K for 6 h 
in air. The crystallographic phase was characterized by X-ray diffraction 
(XRD) measurement (CuKα: 40kV, 30 mA). The reaction process of the 
precursor powder was examined by thermogravimetry-differential analysis 
(TG-DTA). The morphologies of t
field emission scanning electron microscope (FE-SEM). On the other hand, 
the powders which sintered at 1173 K for 6 h were mixed to ethanol (C2H5OH) 
and there were ball-milled with zirconia media for 72 h. The mixture was 
doped with liquid crystal and was evaporated at 353 K for 6 h and 373 K for 1 
h. The liquid crystal was inserted the Twisted Nematic (TN) cell. The electro 
optic property of the TN cell was measured by LCD-5200 (Otsuka densi). 

As a result of XRD, the powder samples which sintered at 873 K and 973 K 
for 6h had not only the peaks of BaTiO3 but also those of BaCO3. According 
to the TG-DTA, weight loss of powder sample was finished at 1173 K by TG-
DTA. It was found that impurities of powder sample were removed at 1173 K. 
We found that we successfully prepared the single phase of poly crystal 
BaTiO3 particles which sintered at 1173 K for 6 h and that primary particle of 
poly cry
could not obtain sing
same conditi

 We made clear that the TN cell which doped single phase of poly crystal 
BaTiO3 nanoparticles could drive lower voltage about 15% than non-dope
TN cell. 
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The calcium zirconate (CaZrO3) is temperature compensating capacitor, 
which is useful for phase sifter of Multi Layer Ceramic Capacitor (MLCC). 
The dielectric properties of MLCC indicate that CaZrO  additives shift the 
Curie point towards lower temperatures. In our previous study, we could 
successfully synthesis the fine powders of CaZrO3 at 973K for 6 h using sol-
gel process [1]. 

In this study, we attempted to synthesis the fine powders of Ca(ZrXTi1-X)O3 
[x:0.05~0.3] which the zirconium site of CaZrO3 was substituted for titanium 
using the sol-gel process. We used zirconium chloride oxide octahydrate 
(ZrCl2O ･ 8H2O), titanic chloride (TiCl4) and calcium nitrate tetrahydrate 
(Ca(NO3)2･4H2O) as starting materials and the mixed solution of ethyl alcohol 
and n-octane and acetic acid as solvents. The mixed solution of starting 
material and solvents was bubbled and stirred in air flow at room temperature. 
The precursor powders were obtained by calcinations at 723K in the air. The 
precursor powders were sintered at temperatures from 873K to 1173K for 6 h 
in O2 gas flow. These samples were investigated by XRD, FE-SEM, EDS and 
TG-DTA. 

As the result of XRD, the precursor powders which calcined at 723K were 
amorphous. The amorphous powders crystallized at over 827K. we co

XRD spectrum of the specimen which zirconium site of CaZrO3 was 
substituted for titanium shifted to the wide angle from that of CaZrO3. In case 
of x = 0.3, the peak position of (121) plane of Ca(Zr0.3Ti0.7)O3 sifted from 
31.49° to 31.88°.  Because the radius of titanium atom was smaller than that 
of zirconium atom, a spacing of lattice planes became small by the 
substitution of elements. As the result of FE-SEM, the size of the primary 
particle was about 500 nanometers. However, some particles formed the 
agglomerate. It was found that our sol-gel process was useful for substitution 
of elements in Ca(ZrXTi1-X)O3 at low te
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process 
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mechanical characteristics in optics, 

ith a maximum. The spherical γ-Al2O3 powders with nano-size (8 
nm), morphology and good dispersion were obtained by the optimal heat 
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Due to their excellent physical and 
electrics, magnetism, chemistry and mechanism, nano-size Al2O3 materials 
have been broadly used in fine ceramics, composite materials, electrical 
materials, medical materials, surface coating materials, light materials, 
catalytic agent and catalyst carrier materials. However, the widely adopted 
methods of nano-size Al2O3 bring great environment pollution because they 
directly let waste liquid or waste gas into air.  

Considering the above questions, a new sol gel process of green synthesis of 
nano-size Al2O3 was developed with no poison starting materials and “zero-
pollution” procedure. The effects of raw materials, distillation times, peptizer 
and heat treatment on the purity, size and morphology of nano-size Al2O3 
were studied. The results showed that the purity of nano-size Al2O3 by using 
aluminium ingot as raw materials, which was removed impurity and filtrated, 
is close to that by using aluminium alkoxide as raw materials, and the purity 
reached 99.99% after second distillation. The morphology, particle size and 
dispersing of nanometer alumina powders were greatly influenced by the 
addition of the different peptizers (HNO3, NH4HF2 or NH4OH) and the 
relationship between particle size and the peptizer contents occurred as 
parabola w

treatment conditions: calcination temperature of 900 ºC and holding time of 4 
h. 
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xing molecules, that does not 
condense as OH does and that could eventually provides the redispersibility 

ter mixture (70/30 v/v). In fact, redispersion could be reached for powder 
volume fraction as high as 20%, so that transparent and dense (3,2 g/mL) 

e prepared from redispersible powders.  

2- Hoebbell, D., Reinert, T., Schmidt, H., and Arpac, E., J. Sol-Gel Sci. Tech., 1997, 10, 115-
126 
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The improvement of the kinetic stability of sol and the development of 
redispersible nanoparticles is of paramount importance for the industrial use 
of the sol-gel process in the fabrication of fine-scaled microstructure ceramic 
films. The most frequent approach used to prevent the agglomeration and 
growth of nanoparticles is the substitution of the surface hydroxyl groups by 
another functional group, like organic comple

of the powdered xerogel.1, 2 In this work, the controlled modification of TiO2 
nanoparticles surface by acetilacetone (Acac) and para-toluenesulfonic acid 
(PTSH) during the sol-gel synthesis was studied, aiming to obtain high 
dispersible powders. The sol was prepared from hydrolysis of the Acac 
modified titanium tetraisopropoxide (Ti(OPri)4) promoted by addition of a 
para-toluenesulfonic acid (PTSH) aqueous solution. After drying (110°C, 24h) 
redispersible powders could be obtained. The effects of Acac/Ti and PTSH/Ti 
ratios on the redispersibility of dried powder were analyzed by small angle x-
ray scattering (SAXS) measurements carried out in suspensions prepared 
with different volume fraction of TiO2 nanoparticles. A competition between 
Acac and PTSH molecules by the complexion of the TiO2 nanoparticles 
surface was evidence by 1H and 13C NMR spectroscopy. SAXS results show 
that the presence of both these species protects the particles surface against 
irreversible aggregation, giving rise to totally redispersible powders in alcohol 
wa

films could b

References 
1- Scolan, E., Sanchez, C., Chem. Mater. 1998, 10, 3217-3223. 

POSTERS - ABSTRACTS 330 



148- Growth of zirconia fibers from liquid crystal template 

F.G. Freitas, V.H.V. Sarmento, S.H. Pulcinelli, C.V. Santilli 

Instituto de Quimica,UNESP, PO Box 355, 14800-900 Araraquara ,SP, Brazil 

es to direct 

 samples show only 
es, that gives rise to sparse fibers and/or platelets after 

nclusion, the numerous parameters that we are allowed to vary 
 

materials with controlled morphology. 
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Liquid crystals (LC) and swollen liquid crystals (SLC) showing lamellar, cubic 
or hexagonal arrangement of micelles have been used as templat
the final morphology and texture of the ceramic material synthesized inside. 
In this route the inorganic sol precursor generates mesophases, which could 
assumes the same structure of the micellar arrangement. If this structure is 
kept after thermal treatment materials presenting controlled pores sizes and 
shape could be obtained1,2. The LC template is prepared by adding a 
surfactant and oil in the polar phase to form emulsions before the addition of 
a co-surfactant to form microemulsions (SLC). In fact, this co-surfactant act 
as a phase former, that is, it controls the size and shape of micelles, and 
consequently the final mesostructure.  

In this work self organized mesophases were prepared as follows: the 
surfactant cetylpyridinium chloride was added in the concentrated zirconia sol 
(Zr4+/SO4- ratio = 15:1) under stirring; following the oil (cyclohexane) used as 
swelling agent was also added to form the emulsion, and the co-surfactant 
(pentanol-1) was added to form the microemulsion, that gels after changing 
the zirconia/sulfate ratio to 3/1. Gels ageing allowed to zirconia fibbers as 
long as 20mm long. SAXD curves recorded for 180 days aged samples 
prepared from sols containing different concentrations of Zr4+/ SO4

2- present 
different features: for both high and low Zr4+/SO4

2- ratio, 3 well resolved 
diffraction peaks are present characterizing the hexagonal mesophases, 
while that prepared with intermediate Zr4+/SO4

2- ratio present a diffraction 
pattern typical of lamellar structures. Polarized light microscopy of 
mesophases confirms these mesostructure, showing Croix of Malta, typical of 
lamellar, and/or grooves, characteristic of hexagonal mesophases. Otherwise, 
irrespective of the Zr4+/SO4

2- ratio, as prepared
hexagonal mesophas
drying. In co
to perform the SLC template, as well as that for the gelation conditions show
that this approach constitutes a promising concept for the preparation of 
nano
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149- Synthesis and assembly of zirconia-ceria and alumina by sol-gel 
route 

D. Truyen, P. Alphonse, F. Ansart, J.Y. Chane-Ching 

Institut Carnot - CIRIMAT - LCMIE, Centre Interuniversitaire de Recherche et d'Ingénierie 
des MATériaux, Laboratoire de chimie des matériaux inorganiques et énergétiques, 118, 
route de Narbonne, Bât 2R1, 31062 TOULOUSE cedex 9 

Studies on ceria are of great interest because of their many applications in 
three-way-catalysis, ceramics, fuel cell technologies etc... The aim of this 
work is to synthesize a ceria based catalyst by sol-gel route in order to coat a 
stainless steel micro-reactor for steam-reforming reaction. Because of its 
enhanced thermal stability, we made the choice of zirconia-ceria mixed oxide. 
Stable sols with particles diameter of about 3 nm were synthesized by 
coprecipitation then peptization with nitric acid according to a method 
described in the literature. 

Catalytically active metals can be deposited on ceria surface. The oxidation 
state of the metal depends on the pH. So, we modified the primary synthesis 
with the use of another peptizing agent to control the final pH of the sol. A 
change in the experimental procedure was necessary to obtain a stable 
colloidal sol. We noticed the rheologic behaviour depends on the nature of 
acid. The sol peptized with nitric acid shows a relatively constant viscosity 
with concentration while the viscosity of the modified peptization sol 
increases until gelification. 

On the other hand, it is difficult to keep the small particle size with these 
catalysts in steam-reforming conditions. So, alumina was incorporated so 
that separation of zirconia-ceria and alumina particles inhibits the sintering of 
zirconia-ceria. The interactions between particles were modified to control the 
organization and to obtain the more stable system after thermal treatment. 
The change of interactions was performed through modification of ionic 
strength, grafting of aminoacide on the ceria surface and variation of the pH. 
Microstructure characterization was performed by N2 adsorption-desorption 
isotherms analyses and electronic microscopy. Powder X-ray diffraction was 
used to evaluate the increase of the particle size with the temperature. 
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150- PVC-silica Hybrids: Effect of Sol-gel Conditions on the 
Morph
Properties of the Hy

ology of Silica Particles and Thermal Mechanical 
brids. 

Z. Ahmad, F. Al-Sagheer and S. Muslim 

OS. The films were subjected to different stress 
conditions during this process which produced lamellar shaped particles in 

Department of Chemistry, Kuwait University, Faculty of Science, 
P.O. Box 5969, Safat-13060, State of Kuwait. 

Hybrid materials from Poly(vinyl chloride) (PVC) and silica have been 
prepared using different conditions by the sol-gel technique. In-situ 
generation of silica network in the PVC matrix was carried out by 
hydrolysis/condensation of tetraethoxysilane (TEOS) in the matrix. 
Morphology of the silica particles produced in the hybrid films was studied by 
scattering electron microscopy. The shape of silica particle produced in the 
matrix was modified by carrying out the sol-gel process under steam on the 
films impregnated with TE

the matrix. It was possible to produce platelet type of structure with different 
aspect ratio by changing the composition and the stress conditions on the 
films during the steaming process. A very small amount of γ -
glycidoxypropyltrimethoxysilane as compatibilizer drastically reduced the 
silica particles size in the matrix to nano-level. Thermal-mechanical 
properties of some of these hybrids have been studied and related with the 
composition, structure and inter-phase interaction of the silica with the matrix. 

Keywords: PVC; silica; γ -glycidoxypropyltrimethoxysilane; sol-gel process; 
thermal mechanical properties. 
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151- Evolution of the textural, structural and morphological 
properties of TiO2 with temperature variations 

Nelcy D. S. Mohallem, Marcelo Machado Viana, and Elton M. P. Silvério 
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Titanium oxide is a very important material due to its multifunctional 

xtures evaluated by gaseous adsorption and 
the reduction in the superficial area was perceived as the temperature were 
increased. The average volume of the pores also diminishes as well as the 
size of the pores. Scanning electronic microscopy confirmed the previous 
result, which is related to a densification of the material with the temperature 
increase. The anatase and rutile phases had been identified in different 
temperatures for each kind of sample and a higher crystallinity was observed 
for calcined samples with temperatures higher than 700ºC, as concluded with 
the results obtained, as being the average phase transition temperature. The 
study allowed the attainment of pure nanometrics particles in the anatase 
and rutile phase with high superficial area, when compared with commercial 
TiO2. 

Gerais, Av. Antônio Carlos, 6627 - Belo Horizonte - MG - Brazil - 3

application such as pigments, photocatalysis, chemical sensors, corrosion 
protector, sterilization, semiconduction, among others. This material can be 
found in diverse polymorphs forms, being the most important ones: anatase, 
rutile (tetragonal) and brookite (ortorrombic). The anatase phase is more 
efficient as photocatalyst and the rutile phase as sonocatalyst [1-3]. 

The study of the physical-chemical properties of TiO2 is very important, and 
the efficiency of this material in its diverse applications depends on their 
textural, structural and morphological characteristics. Nanoparticles of TiO2 
had been prepared from the titanium isopropoxide using various rotes of 
synthesis such as precipitation of sol and sol-gel process, and drying such as 
controlled and hypercritic. The alcoxide:alcohol:water molar ratio was 5:3:1. 
The obtained materials were separated in aliquots and calcined at different 
temperatures in special conditions. These samples presented phase 
transitions, which occurred with the temperature variation. These transitions 
were observed using techniques like gaseous adsorption, scanning electronic 
microscopy, spectroscopy in the infrared region and Raman, thermal 
analyses and X- rays diffraction. 

The samples showed different te
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152- Synthesis Without Template of m-Zirconia Hollow Nano
Sol-Gel 

tubes by 
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s, a oxo 
acid, nitric acid, and a organic acid, trifluoroacetic acid as hydrolysis reaction 

rO2 nanocrystals presented endothermic 

A. M. Soto Estrada, M. Barrera Salgado, M. Chávez Granados, M. I. 

Univeridad Autonoma Metropolitana, Unidad Iztapa. Av. San Rafael At

Most of the reported works mentioned that the preparation of the ZrO2 
nanotubes generally was achieved using a template such as carbon 
nanotubes, alumina membranes, polycarbonate membranes, inclusive 
cholesterol aggregates. In this work, we report the preparation of hollow 
nanotubes of zirconia, by the sol-gel method, using two kind of acid

catalysts and zirconium n-propoxide, Zr(OPrn)4, as precursor. In both 
preparations, hydrolysis of zirconium alkoxide was carried out with a water-
to-zirconium alkoxide mole ratio (h = nH2O/nZr(OPrn)4) of 200, at a pH = 1 
and at room temperature, followed by heating at 85°C during 24 hours. The 
ZrO2 samples were characterized by several techniques: the FTIR spectra of 
the samples synthesized with nitric acid and trifluoroacetic acid showed five 
characteristic bands of the monoclinic phase for ZrO2 nanocrystals in the 
region 750 to 300 cm-1. The same phase was found also with X-ray 
diffractometry, when ZrO2 samples were heated at different temperatures in 
the 500–100ºC range. Both analyses confirmed that monoclinic phase was 
conserved when the samples were annealed at 1000ºC in air. By thermal 
analyses (TGA and DTA), Z
changes which indicate an increase in crystallinity, due to a loss of water 
molecules bonded by hydrogen bridges in the solid structure. It was 
performed TEM on the samples of ZrO2, it was observed a cluster of hollow 
tubes due to a differences in contrast, this cluster appear like hollow needles 
with a external diameter of approximately of 14.8 nm and a long between 
72.5 nm and 185 nm. The electron diffraction pattern of the same area was 
indexed and corresponded to the monoclinic phase, found by the other 
techniques. In this preparation method, it was observed an acid kind effect on 
the formation of the nanotubes they were more thermally stable when were 
prepared with trifluoroacetic acid, the nanotubes shape was conserved at 
600ºC. 
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153- Preparation of Silica Nanobottles for Bioimmobilization 

O. Dong1, K.L. Yeung1, V. Grazu2 

[1] Department of Chemical Engineering, the Hong Kong University of Science and 
Technology 
Clear Water Bay, Kowloon, Hong Kong, SAR-PR China 
[2] Nanoscience Institute of Aragon (INA),  Pedro Cerbuna 12, University of Zaragoza,  
50009 Zaragoza, Spain 

The lack of general technique for bio-immobilization invariably means that a 
variety of methods must be tested for each new biological system that has to 
immobilized and for every new application being sought, making it difficult if 
not impossible to establish an optimal protocol. This is particularly true for 
proteins because of their greater chemical and structural diversity and 
complexity. Proteins also readily lost their bioactivity by denaturation, 
dehydration and oxidation, not to mention that many are insoluble and have 
unstable structures making for difficult handling. One possible solution is to 
contain and store the suspended biomolecules in their free state using 
nanobottles. This work describes the preparation of SiO2 nanobottles using 
for template, nanotextured polymer films produced by microwave irradiation 
in water, and their use for immobilization of biomolecules (Fig. 1) 

 

 

 

Figure 1. AFM images of (a) spin-coated PMMA film on Si(100); (b) PMMA 
film after microwave treatment to create a nanotextured surface made of 
hemispherical polymer islands; (c) SiO2 nanobottles prepared from the 
nanotextured PMMA film. The fluorescent image of BSA-FITC immobilized 
on the patterned nanobottles is shown in (c) 
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154- Fr CM-41 
into ultrathin wall, hollow silica nanospheres 

W.-Y. Ho, K.L. Yeung 

Department of Chemical Engineering 

and filler, chemical separation and catalysis.1 Many different strategies for 

scribes the 
preparation of ultra-small hollow silica nanospheres with ultra-thin wall via 

ansformation of mesoporous MCM-41 under solvothermal conditions. The 
prepared silica nanospheres have a uniform external diameter of 10.9 ± 0.3 
nm and a wall thickness of about 1 nm. Similar to the MCM-41 precursor, the 
silica wall is amorphous. Figure 1 below shows the transformation of the 
MCM-41 into hollow silica nanospheres. 

 

om Nanopores to Nanoshells: The transformation of M

the Hong Kong University of Science and Technology 
Clear Water Bay, Kowloon, Hong Kong, SAR-PR China 

The past decade had seen an intense study of the synthesis of inorganic 
hollow spheres for applications in drug storage and delivery, material coating 

preparing hollow silica spheres had been reported. Hollow silica spheres with 
diameters ranging from a few hundred nanometers to about 10 µm were 
prepared using oil/water, micro-emulsion method. Silica shell was also 
deposited on template cores made of amphiphilic block copolymers, polymer 
latexes, surfactant molecules and inorganic beads. Depending on the 
material, the template cores were removed by calcination, solvent extraction 
and etching to create the hollow spheres. Chen’s group prepared hollow 
silica nanospheres of 60-70 nm diameter using calcium nanoparticles as 
template cores. The hollow nanospheres had a 10 nm thick porous shell and 
were investigated as carrier for cefradine.6 All hollow silica spheres made to 
date are larger than 50 nm mainly constrained by the size of the available 
template (i.e., emulsion droplets or template cores). This work de

tr

 

 

Figure 1. HRTEM images of (a) as-synthesized MCM-41; (b) “damaged” 
MCM-41; (c) hollow silica nanospheres; (d) individual hollow silica 
nanospheres. 
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155- Elaboration of Silica Aerogels in Ionic Liquids 

Ali Karout and Alain C. Pierre 
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626, France ; Université Lyon 1, 
rd Lyon 1, Villeurbanne, F-69626, 

France. 

lvent quantity, in relationship with a 
hift of the average mesopore radius from 3 nm at low ionic liquid content to 
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Silica gels in a wet or a dry state as well as ionic liquids are two very different 
types of chemicals products often addressed in research. Their physical and 
chemical properties are such that they are very useful in a number of 
fascinating applications. [1, 2] The green properties of ionic liquids, based in 
part on their negligible vapour pressure and high thermal stability [3, 4], make 
these organic salts interesting solvents or additives in the elaboration of silica 
gel. In the present work, the influence of these liquids on the gelation process, 
as well as on the structural and textural features of the gels obtained, were 
studied. 

The results indicated that the ionic liquids used in this study had a catalytic 
effect on the hydrolysis and condensation reaction of silica precursors. . For 
example, the gelation time of a silica sol made from tetra methoxysilane 
(TMOS) and methyltrimethoxysilane (MTMS) decreased from 35 hours 
without any catalyst, to 3 hours after addition of 100µl the ionic liquid 1-Butyl-
3-Methyl Imidazolium Tetrafluoroborate as a co-solvent. 

 The wet gels obtained were also dried in supercritical CO2 and characterized 
texturally by nitrogen adsorption and structurally by 29Si solid state Nuclear 
Magnetic Resonance (NMR). An increase in the nitrogen adsorption volume 
was observed with the ionic liquid co-so
s
7 nm at high ionic liquid content. 
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156- Monte Carlo Method for a Computational Calculus of Mechanical 
Properties of Porous Media 
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o, 

. 
o, Venezuela. 
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ion energy of a system and its deformation. The computational 
method is validated by applying it in systems of known analytic solution and 

reases, being the E 
value higher for the DLCA system with respect to RSA. The method used is 

orous media, Monte Carlo Method, DLCA, 
RSA 

1

1- Departament of Physics. Faculty of Engineering. Universidad del Zulia. Maracaib
Venezuela. 
2- Department of Physics. Experimental Faculty of Sciences. Universidad del Zulia
Maracaib

Venezuela. 

This study introduces a method for a computational calculus of the Elasticity 
(E) Modulus of simulated porous media using the Monte Carlo method. The 
porous media of known geometry is simulated as an elastic network of 
central forces, to which a known deformation is applied. The minimum 
deformation energy is calculated applying the Monte Carlo Method. The 
Elasticity Modulus is obtained from the theoretical relations between the 
deformat

over porous media generated through aggregation algorisms in two 
dimensions i.e. Random Sequential Aggregation and Diffusion Limited 
Cluster-Cluster Aggregation (RSA and DLCA respectively). The alter used to 
simulate the structure of silicon aerogels. As for the range of concentrations 
studied for the DLCA and RSA systems, it was found that the elasticity 
modulus E decreases as the porosity of the system inc

able to differentiate the elastic properties for two different aggregation models. 
Being E values different for equal porosities, the coordination number (Z) was 
the geometric parameter that best explains the behavior of the Elasticity 
Modulus. 

Key Words: Elasticity Modulus, P
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157- Nuclear waste storage by gels impregnation 
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Good chemical durability is generally achieved by increasing silica 

(2) Laboratoire des colloïdes ,verres et nano composites, Université de Montpellier,  France 
(3) Universidad del Zulia, Maracaibo, Venezuela  

Researches are in progress to separate actinides from the radioactive waste 
solution and to incorporate them in a glass matrix with a high chemical 
durability. 
content of the glass composition. Associated to high structural stability and 
thermal shock resistance, silica glass will optimize the properties which 
characterize a desirable material for the actinide fixation. However, actinide 
containment in silica glass involves melting glass at high temperature (≈ 
2000°C) giving rise to various problems (evaporation losses, interaction 
between crucible and molten materials…) According to an easy sintering 
stage, the sol-gel process is an appropriate way to synthesize silica glasses 
at low temperature (1000°C) from xerogels or aerogels . 

We calculate the permeability of different gels (xerogels, aerogels, composite 
gels) from controlled impregnation experiments.  With this approach we show 
that thanks to a higher permeability, the porous network of composite gels 
can be easily used as a host matrix for the actinides simulating salts, Ce 
nitrate dissolved in water. After soaking and drying the loaded material are 
sintered in the temperature range 1100°C-1200°C. CeO2 loading in the range 
0-20% can be achieved with this process. The final structure of the fully 
sintered materials is that of a glass ceramic (glass+CeO2) and the results 
proves clearly the improvement of the chemical durability between classical 
nuclear glass (borosilicate glass) and the prepared glass ceramics. 
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158- Doped Nanotubes Vanadium Oxide Macrocellular Foams: 
Integrative Chemistry toward Designing Lithium Batteries 

lémy Desportes1, Christine Surcin2, 

ical interest toward 

um oxide 
foams using air-liquid bubbling process. In this issue, to create new 
advanced cathode devices dedicated for lithium batteries, carbon nanotubes 
have been added within the vanadium oxide macrocellular foam walls. 
Results will be discussed both in terms of interlayer distance parameters and 
carbon nanotubes percentages associated to the V2O5/Carbon nanotube 
composites. Charge-discharge cycling experiments and induced-capacities 
will be presented. 
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Positive Electrodes 

Florent Carn1, Mathieu Morcrette2, Barthé
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[3] Laboratoire de Chimie de la Matière Condensée, UMR-7574 CNRS, 4 Place Jussieu, 
Université Pierre et Marie Curie, Paris CEDEX 05, France. 

Integrative Chemistry is an emerging field of research where fluid complexes 
and inorganic chemistry can be integrated to reach specific functionalities by 
the way of scissoring matter (soft and/or solid state) at various lengths scale 
with an aim of rational design.[1] In such context, designing new porous 
monolith-type materials involving hierarchical porosity and tailored 
macroscale shapes is an emerging area of technolog
heterogeneous catalysis, phase separations, artificial bone structure, thermal 
and/or acoustic insulation, ion-exchange operation, and so forth. Different 
patterns can be used at the macrosroscopic length scale as biliquid [2] or air-
liquid foams.[3,4] Different inorganic polymers can be used toward specific 
applications mentioned above, among those, extensive interest is focused 
over vanadium oxides mainly for their structural and textural [5] diversity and 
potential applications in various domains as for instance, heterogeneous 
catalysis, cathode materials for advanced lithium batteries, visible light 
photochromism and electro-chromic devices. 

This study extends previous work [4] on the preparation of vanadi
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159- Hydrophobic silica xerogels for thermal super-insulation : 
synthesis and properties 
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emonstrated [1] and developed at pre-industrial level [2], sol-

ociated spring-back effect, 
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As previously d
gel sylilation permits to elaborate lightweight silica-based materials avoiding 
the supercritical drying step. Thanks to the ass
divided super-insulating silica xerogels can be produced by simple 
evaporative drying. 

Compared to these already existing routes, we have patented an alternate 
way [3]. Gels were made from prepolymerized tetraethoxysilane, within a 2 
step acid-base catalysis process (sulfuric acid and ammonia), in isopropanol 
(IPA). After aging in IPA, surface modification was performed  with 
trimethylethoxysilane (TMES) or hexamethyldisiloxane (HMDSO) and 
hydrochloric acid solution. Grafting ratio is characterised both by gravimetry 
and elementary analyses. Apparent density and BET surface of the dry 
products are respectively measured by mercury pycnometry and N2 sorption. 
Densification after drying can be inferior to 10 vol% and mass uptake in a 
water vapour saturated atmosphere lower than 5%. The xerogel obtained in 
these conditions have an apparent density of 140 kg/m3. The lowest thermal 
conductivities values at ambient pessure and temperature are in the range of 
0.020 W/m.K. 

In the present paper, influence of the hydrolysis ratio on grafting and specific 
area is first presented. Then, influence of  aging and surface treatment 
durations plus main drying characteristics (temperature and rate) on apparent 
density are studied. In parallel, a particular attention has also been focused 
on comparison of acidified TMES and HMDSO solutions. It enables a better 
understanding of the treatment mechanism and, via a Langmuir adsorption 
model,  permits to explain why it is necessary to treat in large excess of 
sylilation agent. 

French Age
greatly acknowledged for financial support.  
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160- Cellulosic aerogels 
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ctions [2] and in a recent past an attempt was done using 
cellulosic precursors [3]. On this basis we have developed a sol-gel way 

we investigate the influence of cross-linking ratio, cellulose 
acetate degree of polymerisation and concentration on kinetic (gelation times) 
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Organic aerogels are most of the time prepared by sol-gel synthesis with 
resorcinol and formaldehyde [1]. Previous works have demonstrated the 
feasibility of synthesizing low-density polyurethane aerogels from polyols 
through addition rea

based on cross-linking of cellulose derivatives. Series of monolithic gels were 
synthesised in acetone by crosslinking cellulose acetate with a non-toxic 
isocyanate using a tin-based catalyst. The corresponding gels were dried 
through supercritical CO2 extraction.  

These newly developed sol-gel materials were characterized using mercury 
porosimetry, nitrogen adsorption and scanning electron microscopy. All the 
prepared materials have shown both a nanostructured solid network (specific 
surface area between 140 and 350 m2/g) and a mesoporous network 
(characteristic pore size between 10 and 30 nm) together with specific 
porous volumes as large as 4.50 cm3/g.  

In this study, 

and texture (density, pore size distributions, …). We complete a preliminary 
work recently published [4], giving a particular attention to allophanate cross-
linking when working with cellulose acetate/isocyanate ratio below 
stochoemetry.  
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161- Vanadium pentoxide nanofibers 

hina   

um–oxygen 
dentifiable by its lattice structure 

ecome an interesting subject because of 
its potential application in optical switching devices, energy related devices, 

 diffraction (XRD), Raman spectra etc. 

were very near to the orthorhombic 
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Vanadium pentoxide (V2O5) is a layered oxide. The vanadi
system includes 13 distinct phases, each i
and spacings[1]. V2O5 has recently b

industrial catalysts and electrochromic devices, gas transport devices as well 
as a reversible cathode material for lithium batteries. 

In this paper, we present a relatively good method to prepare V2O5 
nanofibers. Vanadium oxideisopropoxide (VO(OC3H7)3) was used as the 
precursor. V2O5 aerogels were obtained by sol–gel method and dried at the 
ambient pressure[2]. V2O5 aerogel samples were characterized by scanning 
electron microscopy (SEM), transmission electron microscopy (TEM), Barret–
Joiner–Halendar (BJH) analysis, X-ray
The experimental results were shown that the surface morphology of V2O5 
aerogels were fiber-like and tri-dimensional network structure, and that 
surface aera of V2O5 aerogels added up to 138.1m2 /g, the porosity of the 
aerogels was 78%. The diffraction patterns of V2O5 were characterized by 
(00l) diffraction at 8°, which was related to the typical layer structure of 
vanadium pentoxide (gel-based) materials[3]. The Raman spectra of samples 
had some vibrational frequencies, which 
phase of vanadium pentoxide[4]. V2O5 aerogel had the layered structure, 
high surface area, controllable porosity, thus it’ s was a promising material in 
commerce application. 

References 
[1] Periasamy Viswanathamurthi, Narayan Bhattarai, Hak Yong Kim, Douk Rae Lee, 
Vanadium pentoxid

electrochemical properties of vanadium pentoxide aerogel film derived at the ambient 
pressure, Materials Chemistry and Physics, 2006, 100, (1): 26-30. 
[3] A. Cremonesi, D. Bersani, P.P. Lottici, Y. Djaoued, R. Brüning
characterization
Films 515 (200
[4] C. Sanchez, J. Livage, G. Lucazeau, J. Raman Spectrosc. 12 (19

POSTERS - ABSTRACTS 344 



162- Synthesis and properties of nanofibrillar cellulose aerogel fibres 
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On the basis of nanofibrillar cellulose linked to a network ultra light, organic 
aerogel fibres are produced. A defined amount of calciumthiocyanate 
tetrahydrat is added to different amounts of cellulose (1,0 w-% to 3,0 w-%). 
This mixture is dissolved in an amount of water equal to the coordination 
number that calcium exhibits in the complex molecule. The suspension is 
heated up to 110 °C. After 10-30 minutes a clear solu

unmodified but the hydrogen-bonds are broken. The colloidally dissolved 
cellulose solution was spinned directly into an ethanol bath with a special 
spinning device constructed at DLR. The colloidal solution fibre gels in the 
bath, ages therein and is later dried super-critically with carbondioxide. The 
density of cellulose aerogel fibres determined from weight and geometrical 
dimensions is in the range between 10-60 kg/m3. The surface area was 
determined with BET (Brunnauer, Emmet, Teller) and the pore diameter with 
BJH (Barrett, Joyner, Halenda) (Becker-Coulter SA 3100). The fibres have an 
internal surface area of 200-220 m2/g. The microstructure of sputtered fibres 
is examined with a scanning electron microscope (Leo Gemini 1530 VP). The 
fibres have a smooth appearance at the surface. A skin is built during the 
direct contact of the solution with the cold ethanol bath. Beneath the skin the 
fibres exhibit a micro-porous foam network whose cell walls are an open 
porous felt of cellulose nanofibres. The structure formation is discussed. The 
strength of the fibres is examined with a uni-axial testing machine and 
discussed. 
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163- Synthesis of Transparent and Flexible Silica Aerogels 

Manuela Claas, Barbara Milow, Lorenz Ratke 

Their density is around 0.05 g/m³ and their surface area is in the range of 
830m²/g. 23 vol.-% of the measured pore size is in the range of 107-120nm 
and another 10 vol.-% between 44 and 65nm. After thermal treatment of up 
to 1000°C no influence on flexibility and transparency is recognised. 

Within the presentation a comprehensive overview of the successful 
synthesis methods and the promising properties of the transparent and 
flexible silica aerogels will be given. 
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Aerogels are highly porous nano-structured materials. Besides their inspiring 
properties like low density, low thermal conductivity, huge specific surface, 
great acoustic [1] their major disadvantage has been their brittleness and 
extreme sensitivity to inhomogeneous stress states. Ductile silica aerogels 
could have a range of new applications. As reported by Rao et al. 2006 [2] 
the flexibility of the aerogels can be achieved by minimization of the inter-
chain cohesion. In contrast to the classical silica aerogels, which are usually 
transparent, Rao co-workers could only produce opaque ones. 

The aim of our work was to improve their procedure and found a synthesis 
route to prepare silica aerogels which are transparent and flexible. 

Based on the work of Rao several alkyl-trimethoxysilanes (R-TMS, i.e. R-
=ethyl-) are tested as precursors in combination with their corresponding 
alcohol. Transparent silica aerogels can successfully be prepared using 
trimethoxysilane (TMS). In a first step the hydrolysis of trimethoxysilane 
(TMS), diluted in ethanol and water (1:35:8) is initiated in the presence of the 
acidic catalyst (oxalic acid, 0.01M). The methoxy groups (-OCH3) are partly 
hydrolyzed. In a second step the hydroxyl groups undergo condensation, 
catalysed by ammonium hydroxide (NH4OH, 10M). The silica network 
appears within a few minutes. For several days the wet gels are aged in 
ethanol. Finally they are supercritically dried after solvent exchange to CO2 in 
an autoclave. These silica aerogels are transparent and flexible. 
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164- Synthesis and properties of HCl-catalyzed RF-aerogels 
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In recent years, organic aerogels were presented as a new, nanostructured 
material with possible like applications binding material for sand cores and 
moulds in the foundry industry [1-2] or in its pyrolized carbon form as a 
material for supercapacitors. The well investigated Resorcin-Formaldehyde 
(RF) aerogels [3-4] are typically catalyzed with weak bases like 
sodiumcabronate. The colloid formation, gelation and subcritical drying of 
these aerogels typically takes a few hours to days depending on temperature 
and composition of the RF-solution. Instead of base catalysis it
considered to use acid catalysts, especially organic acids [5-6]. Along this 
line we investigated the use of inorganic acid, namely hydrochloric acid 
especially to drastically reduce the manufacturing time, which is he
above mentioned applications. 

Hydrochloric acid used as catalyst for the preparation of RF-aerogels leads to 
organic aerogels in very short gelation times. The gelation time can be varied 
from a few seconds to minutes. The wet gels can be dried under ambient 
conditions (subcritical drying). The paper described in detail the synthesis 
procedure (variation of the sol composition, catalyst concentration) and the 
nanostructure and some properties. We obtain densities in the range of 250-
450 kg/m-3. Particle sizes determined by scanning electon microscopy (SEM) 
are in the range of 1000 to 1500 nm. The particles look essentially spherical 
and their size spectrum seems to be monodisperse. The specific surface is 
measured by nitrogen adsorption (BET). Thermogravimetry
employed to study the dyring process, annealing reactions and 
decomposition of the aerogel into carbon. 
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The organic aerogels based on the sol-gel process of resorcinol and 
formaldehyde catalysed with weak bases like sodiumcarbonate were well 
investigated in the last decade [1,2]. The gels dried at ambient conditions 
could have applications as a binder for foundry sands [3]. The disadvantage 
of RF-aerogels is just the use of formaldehyde as a reaction component, 
because of its toxicity, carcinogenic and mutagenic potential, its reaction to 
the lung (edema) etc.. Since even small amounts of formaldehyde are easily 
detected by our nose and the air cleaniness, health and other environmental 
considerations are a key for  industrial applications, it is an important part of 
our research to replace the formaldehyde in polymeric aerogels by other 
substances to avoid the environmental and health problems but keeping the 
extraordinary properties of 

and benzaldehydes, allows us to synthesize a new aerogel type. 

We present the synthesis routines of this new aerogel types and a few 
properties, like densities being in the range of 400-500 kg/m-3 and pore sizes 
in the range of 3 to 5 microns. For the characterization of the aerogels, 
scanning electon microscopy (SEM), surface measuring (BET) and 
Thermogravimetry (TGA) were employed. 
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166- Low Density Carbon Aerogels 
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Carbon aerogels, introduced by Pekala in 1989, are another type of porous 
carbon that has demonstrated new technological promising characters which 
lead them to be applied in supercapacitors, thermal insulations , capacitive 
deionization etc.  

In the past few years, various ways of providing carbon aerogels have been 
reported. In this paper, carbon aerogels with density as low as a few tens of 
g/cm3 and metal-doped ones are introduced. Organic aerogels were firstly 
prepared from the sol-gel polymerization of Resorcinol and Formaldehyde 
catalysted by Na2CO3, followed by ambient drying. Then under nitrogen flow 
at 1050 degrees centigrade, the organic aerogels finally turned into carbon 
aerogels. After the obtained carbon aerogels underwent a CO2 flow at 1050 
degrees centigrade, they changed into activated ones, whose density 
became even lower and the specific surface increased to 

2

metal compounds were doped into the solution, the carbon aerogels gained 
afterward would display several terrific characters. 

Scanning Electronic Microscopy(SEM), Brunauer, Emmett and Teller(BET), 
X-ray diffraction(XRD) and Fourier Transfo

The results 
microstructure. The pore size distribution is from several nanometers
several tens of nanometers. They are wonderful adsorpt
be greatly utilized in practical applications such as water and air purificatio
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167- Macroporous nanostructured carbons from cellulosic-aerogels 
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New nanostructured carbons were prepared from cellulosic aerogels. The 
elaboration process and the structural characterizations of the corresponding 
hyperporous carbon materials are descri
organic aerogels were first prepared after supercritical carbon dioxide drying 
of covalent gels previously synthesized in acetone by crosslinking cellulose 
acetate via sol–gel route [1]. Thermal gravimetric analyses coupled with 
infrared identification of the produced gas and differential thermal analyses of 
the crosslinked polymeric networks were performed. Impacts of the pyrolysis 
thermal profile  on the final mass losses were also studied. Structural 
properties of the resulting carbonaceous samples were characterized by N2 
adsorption at 77K, scanning electron microscopy and mercury porosimetry.  

All the prepared carbon materials via sol-gel have shown both a 
nanostructured solid network (BET surface between 400 and 650 m2/g) and a 
large specific porous volume (i.e. superior to 3 cm3/g). The important 
fractions of macropores in the bulk carbon porosity were related to the partial 
melting and the high mass loss observed during carbonisation. Indeed, 
pyrolysis certainly leads to an important gas bubbling in the melted network. 
However, non negligible microporous volumes (equivalent to 0.15 cm3/g) as 
well as mesoporous volumes (typically 0.30 cm3/g) were measured for all the 
elaborated carbons that were obtained with final carbonization temperature 
between 750 °C and 910 °C. These new “green” carbons are therefore 
promising materials especially for electrochemical applications such as used 
in PEM Fuel Cell electr

The authors
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Among nanostructured materials, aerogel is one of the bes
thermal super-insulation. Indeed, coming from sol-gel, this family offers a 
wide set of potentialities. For example, it ranges from inorganic (silica, 
zirconia, titania, …) to organic (resorcinol-formaldehyde, …) compositions, 
passing by organo-mineral hybrids. Besides, it can be elaborated under 
various shapes : large monoliths, granular beds, finely divided powders, thin 
films, … [1]. Their fine nanostructuration, combined with quite low densities 
(typically around 0.15 – 0.20 g/cm3), permits to reach very low effective 
thermal conductivity in normal conditions of temperature and pressure 
(typically around 0.015 – 0.020 W/m.K). Furthermore, because of its open 
nanoporosity, conductivity levels can reach values as low as 0.005 W/m.K 
under primary partial vacuum. Silica aerogel is one of the most studied for 
thermal insulation application, particularly concerning the building sector [2]
Among other characteristics, it is inorganic, stable in temperature, its surface 
chemistry can be varied from hydrophilic to hydrophobic and – at the 
monolithic stage – it can be considered to be transparent in the visible range.  

Via National and European collaborative projects, we, at Ecole des Mines de 
Paris, are particularly working on silica aerogels for transparent insulation 
(e.g. aerogel-glazings) and  divided silica xerogels for dayligthing envelopes 
or as filling materials. At present, we are extending our studies on super-
insulating materials to organic systems, from “standard” (like polyurethane) to 
innovative “green” families (based on cellulose derivatives) because of the 
increasing demand of various sectors. Within the frame of this paper, we 
wish to highlight the recent progresses within this sphere and to illustrate it 
through our materials and applications, addressing a
communications within SOL-GEL 2007.  
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National Res
acknowledge
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169- Elaboration and characterization of polyurethane cryogels 
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This process necessitates to synthesize the gels in a new reaction media (e.g. 

t thermal conductivity. At the end, 
some light nanostructured and insulating materials are obtained.  
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In a previous work, we have already demonstrated the elaboration of 
nanostructured polyurethane-based aerogels through supercritical CO2 
drying of gels synthesised with 4,4’-methylenebis(phenylisocyanate) (noted 
MDI) and pentaerythritol (noted P) in a solution of dimethylsulfoxide (DMSO) 
and ethyl acetate (EtAc) [1]. It has been shown that composition of the 
reaction media has a strong influence on aggregation phenomena : texture 
ranges from macroporous foams-like to nanoporous aerogels-like materials. 
Corresponding aerogels present effective thermal conductivity close to 0.022 
W.m-1.K-1 as measured by the hot-wire technique. The present study is 
focused on elaboration of such materials by a softer way ie throughsub-
critical route. For this purpose, crosslinked gels were dried via freeze-drying. 

a DMSO/Forane HX® mixture) before washing them with Forane® or 
Cyclohexane.  

Here, we present the developed elaboration route, particularly stressing the 
influence of some sol-gel parameters (mainly reactants concentration in 
solution at stochioemetric ratio MDI/P) associated with the main freeze-drying 
characteristics (drying rate, …). The cryogels are characterized on one hand, 
with scanning electron microscopy, pycnometry and mercury porosimetry [2] 
and on the other hand, by differential scanning calorimetry plus Flash method 
[2], in order to calculate  their apparen
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Various technical domains require the application of carbon materials 
featuring a high surface area as we
aerogels, mostly based on pyrolysed resorcinol-formaldehyde-based 
aerogels, were repeatedly shown to exhibit high surface areas (> 600 m2/g) 
and high porous volumes (> 2 cm3/g) at the same time [1]. Other advantages 
of aerogels include the pore size’s independence of the particle size. 
Additionally the possibility of tailoring the pore size distribution by determining 
the gel synthesis parameters and the aerogel’s monolithic character add to 
the material’s singular nature. 

In the scope of this study different cellulosic aerogels were synthesized. This 
study’s cellulose aerogels are based on urethane bonding between free 
hydroxyl groups of cellulose acetate and isocyanates. Former examinations 
of this type of gels showed that they possess specific surface areas between 
140 and 350 m2/g and specific porous volumes of up to 4.50 cm3/g [2] and 
that they lead to nanostructured carbons after pyrolysis [3]. 

Compared to these previous works, the present study is focused on influence 
of catalyst nature. Instead of dibutyl tin dilaurate, a triethylamine catalyst from 
Air Product (DABCO TMR�) was used. Subsequently dry cellulosic materials 
and carbon aerogels were characterized by elementary analysis, SEM, 
nitrogen adsorption and mercury porosimetry. DABCO lead to significantly 
different internal textures. In parallel, this systematic approach adresses the 
comparison of the resultant materials in order to gain a broad overview of the 
synthesis parameters’ influence on the resulting carbon material structure to 
be taylored. 

The French National Research Agency (ANR) is greatly acknowledged for 
financial support within the frame of the CARBOCELL project. 

References 
[1] R.W. Pekala, S.T. Mayer, J.F. Poco, J.L. Kaschmitter, Mater. Res. Soc. Symp. Proc. 
1994 349 79-89 
[2]F. Fischer, A. Rigacci, R. Pirard, S. Berthon-Fabry, P. Achard, Polymer,  2006, 47, 7636-
7645  
[3] E. Guilminot, F. Fischer, M. Chatenet, A. Rigacci, S. Berthon-F

POSTERS - ABSTRACTS 353



 

171- Influence of sol-gel synthesis on diffusion phenomena during 
supercritical CO2 drying of silica gels 

[1] Centre Energétique et Procédés, Ecole des Mines de Paris, Rue Claude Daunesse, BP 

n University of Science and 

structural properties of the so-prepared gels 
hinder the diffusion phenomena occuring during the supercritical CO2 drying 

centration of the 
tetraethoxysilane-based precusor in the sol was varied. On the other hand, 

the tortuosity. Besides, independently of the followed structural 
variation mode, the effective diffusion coefficient was correlated to the 
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Aerogel-like nanostructured materials present a wide set of potential 
application fields. Among these materials, silica aerogels are particularly 
known for their thermal super-insulation capability coupled with their 
transparency in the visible range. The realisation of efficient glazings based 
on large silica aerogel plates has been demonstrated during two previous 
European projects (HILIT and HILIT+) [1]. For such an application, silica gels 
were synthesised through a patented sol-gel process followed by a 
supercritical CO2 drying phase [2]. In a recently published work [3], it has 
been shown that the internal 

phase by almost one magnitude order compared to free diffusion phenomena. 

The present work focuses on studying the influence of the strucutral 
properties of the gels on the diffusion phenomena. For this purpose, internal 
structure of the wet gels was modified through two different routes compared 
to the patented sol-gel process. On the one hand, the con

the ageing treatment performed posteriorly to gelification was modified. The 
chosen aging treatment was based on a previously published work [4]. The 
diffusion phenomena through the obtained gel networks during supercritical 
CO2 drying phase were experimentally investigated by on-line GPC 
monitoring and quantified by analytical identification of the effective diffusion 
coefficient. The obtained results show that the two structural variation routes 
influence differently the diffusion phenomena. While the sol concentration 
modifies both the porosity and the tortuosity of the gels, ageing treatment 
acts only on 

materials permeability. 
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Silica aerogels are unique, porous materials consisting of 90-99% air by 
volume making them the lightest known solids. Due to their porous nature 
and nanostructure, they have low density, low thermal and electrical 
conductivities, and visible transparency. However, silica aerogels are 
sensitive to moisture. When exposed to water vapor the nano-structure 
deteriorates. The hydrophilic nature of the silica aerogel is a result of their 
molecular structure. The Si-OH groups formed when aerogels are made from 
tetramethoxysilane (TMOS) based precursors have a high affinity for water 
and are the main source of the hydrophilicity.  Previous research has shown 
that hydrophobic aerogels can be prepared from TMOS-based precursor 
chemicals by replacing the fourth methoxy group with a methyl group, an n-
propyl group, a phenol group, or a t-butyl group. [1,2]. 

We have prepared hydrophobic aerogels using the rapid supercritical 
extraction (RSCE) technique. The RSCE technique is a one-step methanol 
supercritical extraction method for producing aerogel monoliths in 6-8 hrs. [3] 
Our standard aerogels were prepared from a TMOS recipe with a molar ratio 
of TMOS:MeOH:H2O:NH4OH of 1.0:12.0:4.0:3.7×10-3. We also prepared 
aerogels using the same recipe but replaced pure TMOS with the same 
volume of a TMOS/MTMS (methyltrimethoxysilane) or TMOS/ETMS 
(ethyltrimethoxysilane) mixture. Results show that, by doubling the amount of 
catalyst, we can manufacture monolithic transparent aerogels out of mixtures 
prepared with up to 50% (by volume) MTMS or 50% (by volume) ETMS.  
Above this level of MTMS or ETMS the precursors do not gel in a sufficient 
time to be fabricated using the RSCE method. The aerogels prepared with 
50% (v/v) TMOS/MTMS are extremely hydrophobic. Sessile tests with water 
droplets yields contact angles of 150 degrees. FTIR spectra, taken using an 
ATR attachment, allow 
of the silica aerogels
the precurso
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ous 3-D mesoporous 
structure reinforced with 1-D nanodispersoid. Through the preparation of 
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TiO2-based nanomaterials have attracted much attention because of their 
fascinating characteristics relating to renewable energy and environmental 
applications, such as dye-sensitized solar cells and photocatalytic hydrogen 
evolution. Among various TiO2-based nanomaterials, TiO2-based aerogels 
and their derivatives are expected to be excellent photocatalysts with very 
high surface area and characteristic mesopores [1]. Meanwhile, TiO2-derived 
one-dimensional nanomaterials prepared by hydrothermal and post-thermal 
treatments, such as nanotubes, nanowires and nanofibers, have been also 
extensively studied, due to their unique microstructure, rather high specific 
surface area, good crystallinity, and possible rapid electron transfer [2-4]. By 
combining these two types of nanomaterials, we propose to prepare new 
TiO2-based composite nanomaterials with homogene

such a nanocomposite structure, it may be possible to harmonize high 
surface area, efficient charge transfer, and high mechanical properties (in 
case of bulk use). In this study, based on the above concept, preliminary 
results on the processing and microstructural evaluation as well as some 
photocatalytic hydrogen evolution will be presented. 

TiO2 aerogel were prepared in a manner similar to the protocol by Dagan and 
Tomkiewicz [5]. CO2 supercritical drying was used to obtain dry gels. To 
prepare TiO2 aerogel/TiO2 nanowire composites, dispersion of TiO2 nanowire 
into the precursor sol has been examined. 

This work was supported by French National Research Agency (ANR), 
M.I.N.E.S Carnot Institute and Japan Society for the Promotion of Science 
(JSPS). The authors wish to thank Daniela D'Elia, Jean-François Hochepied, 
and Claudia Hildenbrand for their valuable experimental helps and discussion. 
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Aerogel fabrication techniques are typically labor intensive and time 

 to 290°C over a 3-hour 
period. The material was then stabilized at 290°C for 30 minutes (during this 

o 
37°C over a three hour period. We varied the volume of precursor material 

 of approximately 0.06 g/cm3 with no 
difference between the samples. Optical transmission 
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consuming. We have developed a novel rapid supercritical extraction (RSCE) 
technique which uses a hydraulic hot press to heat the aerogel chemical 
precursors in a fixed volume mold. [1] The RSCE process uses constant 
volume heating to achieve pressure rise. At the start of the process the 
pressure rise is gradual until the volume of precursor material expands to fill 
the mold. At this ‘take off’ point the pressure rises sharply as temperature is 
further increased. We can control the timing of the rapid pressure rise by 
adjusting the amount of initial precursor material placed in the mold. When 
the mold pressure reaches the ‘leak point’ the mold starts to leak. We are 
able to control this leak point by setting the maximum restraining force of the 
hydraulic hot press. Because the RSCE process is a one-step, precursor to 
aerogel monolith process, the gelation stage occurs during processing. 

We conducted an experimental study to examine the effects of the process 
variables and their resulting pressure and temperature characteristics on the 
aerogel properties. Silica aerogels were made from a TMOS-based recipe. 
The aerogels were fabricated in a 15.5-mL mold using a 7.5-hr process in 
which we first heated the precursor mixture from 37

time the pressure in the mold reached 9-20 MPa depending on the 
restraining force setting). After stabilization, the press force was released 
over a one-hour period and the mold pressure dropped to near ambient as 
the temperature was maintained at 290°C. The mold was then cooled t

from 10-15.5 mL (60-100% fill volume) and the restraining force from 43-111 
kN. This resulted in take off point temperatures from 43 to 225°C and leak 
point pressures of 6.9-13.7 MPa. All cases resulted in monolithic aerogels. 
Bulk density measurements made using volume measurement of crushed 
aerogel material yielded values
measurable 
measurements were made with a PerkinElmer 
spectrophotometer. All samples (~5mm thick) transmitted 10 to 80% of the 
light at wavelengths in the visible range and again there was no measurable 
difference between samples. Aerogel surface area data were measured 
using a Microme
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To produce superhydrophobic and elastic aerogels with low bulk density, 

acidic 
water/MTMS (W1) and basic water/MTMS (W2) were each varied from 0.8 to 

r, J. G. Van Lierop, in: J. Fricke (Ed) Aerogels, Springer, Berlin, 1986, p.68. 

systematic and detailed experimental investigations were carried out using 
methyltrimethoxysilane as a precursor. A traditional two-step (acid-base) 
catalyzed sol-gel process was used to prepare the aerogels. Methyl 
terminated silica were prepared using the chemicals: methyltrimethoxysilane 
(MTMS), methanol, oxalic acid (C2H2O4) and ammonium hydroxide 
(NH4OH). Gelation occurred at room temperature (300 k). After the gelation, 
the alcogels were aged for two days and dried supercritically in an autoclave. 

In order to get good quality of aerogels in terms of low density, high contact 
angle and less volume shrinkage, the oxalic acid (A) and NH4OH (B) 
concentrations were varied from 0.0005 to 0.1 and 6 to 13.36 M, respectively. 
To study the extent of flexibility of the aerogels, the molar ratio of 
MeOH/MTMS (S) was varied from 14 to 42. The molar ratios of 

7.2. The aerogels have been characterized by bulk density, porosity, volume 
shrinkage, thermal conductivity and contact angle measurements. It was 
observed that the Young’s modulus of the aerogel samples decreased from 
14.11 x 104 to 3.0 x 104 N/m2 with an increase in MeOH/MTMS molar ratio 
from 14 to 35 and simultaneously, the bulk density was found to decrease 
from 100 to 40 kg/m3 respectively. The best quality elastic and 
superhydrophobic aerogels in terms of  high contact angle (160o), low 
density (37 kg/m3),  low shrinkage (6%),  high porosity (98%) and  low 
thermal conductivity (0.057 W/mK) have been obtained for the molar ratio of 
MTMS: MeOH: acidic water: basic water:: 1: 35: 3.97 : 3.97 respectively. The 
microstructure of the aerogels has been studied by transmission electron 
microscopy (TEM). The hydrophobicity was confirmed by Fourier Transform 
Infrared (FTIR) spectroscopy and contact angle measurements. The thermal 
stability is revealed by the TGA-DTA studies while hydrophobicity was 
quantified in terms of the contact angle measurements.  

Key words: Silica aerogels, Elastic properties, TEM, superhydrophobic, 
Flexible aerogels.  
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effects of the amount of sulfur and the calcination temperature on the 
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The skeletal isomerization of alkanes plays an important role in the petroleum 
processing, since it enhances the octane number and thus restricts the use 
of lead. This reaction is catalysed by many acid solids. Among these 
catalysts, sulfated zirconia attracts the attention of many researchers. In our 
previous work [1-3] we showed that hydrolysis ratio and solvent evacuation 
mode are very important in the control of the textural and structural properties 
of the solids, prepared by the sol-gel way. In this work we investigate the 

structural and textural properties of the final material, and on its catalytic 
behaviour. Sulfated zirconia was prepared following a one-step synthesis by 
sol-gel method: Zirconium (IV) propoxide dissolved in propanol was sulfated 
with concentrated H2SO4 in such an amount to give variable molar ratio S/Zr. 
Water was then added dropwise to obtain a gel with fixed hydrolysis ratio h = 
nH2O/nZrO2 = 3. The gel was dried under the supercritical conditions of the 
solvent to give aerogel. The resulting solids were then calcined in the 
temperature range of 300-700° C. The XRD study shows that all materials 
present tetragonal phase just after solvent evacuation without heating. 
Heating at higher temperature, leads to the monoclinic phase which is more 
developed for the sample with the highest sulfur content. For this solid, a 
decrease of the surface area related to its cristallisation is observed. XPS 
study shows that the superficiel sulfur loss is important when S/Zr is above 
0.5, this result is confirmed by FTIR study showing the presence of many 
bands related to sulfate groups which decrease in intensity for the solid rich 
in sulfur. The catalytic properties of these samples have been evaluated in n-
hexane isomerization reaction. The solid having S/Zr = 0.5 exhibits the best 
catalytic properties. This is related to the presence of the tetragonal phase 
which stabilises sulfate groups in an adequate stucture. Thus the catalsyt 
exhibits acidic sites responsible of its catalytic properties. 

[1] M. K. Younes, A. Ghorbel, A. Rives and R. Hubaut, Stud. surf. Sci. catal., 2000, 130, 
3219-3224. 

[3] I. Mejri, M. 
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Hydrogen storage technology is the linchpin in hydrogen application. Silica 
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aerogels may be used as a new kind of high-efficiency hydrogen storage 
materials which have attracted much research interests, due to their nano-
porous structure, low bulk density and high porosity which can be reached 
more than 98%. The pore size distribution is only dozens of nanometers 
which forms enormous specific surface area. 

Silica aerogels with different density were prepared by a two-step(acid-base) 
sol-gel process with TEOS as the precursor. Heat treatment, doping process 
and surface modified by using surface modification agent of 
hexamethyldisilazane (HMDSA), are used to get silica aerogels with nano-
porous structure and high specific surface area. The effects of surface 
modification agent on structure and properties of SiO2 aerogels are 
investigated. The porosity of the material will be controlled by changing the 
presursors, the catalyst or its concentration. The pH value of the reaction 
system has a strong impact on the microstructure and properties of prepared 
SiO2 aerogels. 

The morphology and pore structure of the silica aerogels were characterized 
by Scanning Electronic Microscopoy(SEM), Fourier Transform Infrared 
Spectrometer (FTIR), and pore size distribution measurement.The hydrogen 
absorption and storage property of the silica aerogels was determined by 
using the physics adsorption instrument. 

The result shows that the silica aerogels have excellent hydrogen storage 
performance which can be reached more than 4wt%.The hydrogen storage 
materials will have an extensive foreground in many applications,  such as 
spaceflight tecnique, fuel battery, Inertial Confinement Fusion (ICF) and so 
on. 
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Polymeric materials of silica considered for human implants of deteriorated or 
fractured bones, show inflammatory response after implantation. The 
possibility to control the release of an active agent from the host matrix 
(implant) into the physiological medium around the healing tissue confers 
undoubted advantages of safety, efficacy an
work, we studied the influence of the organic part in Hybrid Aerogels drug 
adsorption and release. Ibuprofen was selected as model drug, a 
nonsteroidal anti-inflammatory drug having analgesic and antipyretic 
activities. The Hybrid Aerogels  was synthesized according to procedure 
reported by L. Esquivias et al. (1), with a proportion of 10, 20, 30 and 40 wt. 
% of PDMS. The Sono-ormosiles were soaked in an ibuprofen solution 
(33mg/ml) in hexane for 2 days (drug/matrix = 1:1 weight ratio). 

Hybrid Aerogels with and without drug have been characterized by nitrogen 
adsorption, fourier-transformed infrared (FTIR). The ibuprofen loading was 
evaluated by el
was developed on simulated body fluid (SBF) prepared according to the 
Kokubo et al. (2). The ibuprofen release was monitored by UV spectrometry. 
This preliminary study demonstrates the feasibility of the Hybrid Aerogels as 
reliable drug delivery system. The adsorption of the drug is greater when 
PDMS is 10 %. Therefore to greater amount of PDMS in the matrix smaller 
load of ibuprofen. 

Keywords: Hybrid Aerogels, human implants, drug, release, simulated body 
fluid (SBF).  
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three bands have been detected at 545, 580 and 625 nm, 

pheric pressure in the 450-500°C temperature 
esults showed that for chromium alumina catalysts, the main 
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Alumina has been ex
mainly due to its particular texture, the good thermal stability and the 
important interaction that it exhibits with deposited transition metals such as 
chromium and cobalt. Chromium alumina catalysts were found to be active in 
the dehydrogenation of alcanes, in dehydrocyclization, and in catalytic 
reforming [1]. Whereas, cobalt supported alumina have attracted widespread 
attention in Fischer-Tropsch synthesis [2], hydrogenation, hydrotreating, and 
combustion processes [3]. This study focuses on the catalytic behavior of 
aerogel and xerogel aluminas doped with chromium or cobalt in the 
ammoxidation of ethylene to acetonitrile. Catalysts were prepared by 
impregnation of alumina alcogel with metal salts or by sol-gel process. XRD 
patterns of metal doped alumina reveals that xerogel samples are 
amorphous. Aerogel’s XRD patterns reveals only diffraction lines 
characteristic of γ-Al2O3. These results suggest that metal phas
dispersed. N2 physisorption on catalysts reveals a type IV isotherms with a 
marked type A hysteresis loop attributed to solids having cylindrical pores 
with constant cross section. These solids are therefore mesoporous with a 
relatively bimodal pore size distribution between 3-10 nm and 15-50 nm. The 
samples derived from impregnation exhibit the lowest BET specific area. UV-
Vis DRS spectra of catalysts monitor the presence of three O2-Cr6+ charge -
transfer (CT) bands, the band at 440- 450 nm is due to 1A1 - 1T1 CT- 
transition and the two bands situated at 270-280 nm and 370 nm are 
attributed to different 1A1 -1T2 CT- transitions. Furthermore, for the samples 
containing cobalt, 
which will be assigned to Co2+ in tetrahedral coordination. Selective 
ammoxidation of ethylene over cobalt or chromium supported catalysts has 
been studied at the atmos
range. The r
product is acetonitrile and the selectivity is higher than 90%. Nevertheless, 
for the cobalt containing catalysts, the activity is governed by the preparation 
method and the selectivity to CO2 is significantly higher that observed on 
chromium catalysts. 
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The dispersion of ferrites in inert matrices by sol–gel process can produce 
porous materials with catalytic activity and magnetic property enhancement. 
In this work, aerogels based on cobalt ferrite (CoFe2O4) dispersed in porous 
silica matrices have been prepared by sol–gel method using 
tetraethylorthosilicate (TEOS) as a silica precursor, and iron and cobalt 
nitrates as ferrite precursors. The monolithic aerogels obtained by 
supercritical drying at 300°C and 180 atm were thermally treated in air at 
various temperatures for 2 hours. The structural, morphological, and textural 
changes were studied as a function of the temperature. Catalytic properties 
were evaluated for the total oxidation of an organochloro model contaminant, 
i.e. chlorobenzene.  

Aerogel samples treated under 900ºC did not show diffraction lines in the 
experimental condition, due to the small size crystallites present in the matrix. 
XRD patterns of the aerogels with 30 wt% of cobalt ferrite showed that the 
samples thermally treated above this temperature had diffraction lines of Co 
ferrites. The aerogels presented total porosity between 89 and 91% with 
macropore contribution and surface areas in the range 263–124m2g-1. Ferrite 
nanoparticles had average diameters  equal to 20 and 25 nm for aerogels 
heated at 900 and 1100ºC, respectively, showing in this case mainly the 
influence of the drying conditions (controlled or hypercritical processes) on 
the crystallite size. Probably the pressure avoided the ferrite diffusion into the 
aerogels, during the hypercritical drying, and the crystallites remain small. 
The spontaneous magnetization and coersivity increase with the increase of 
the calcination temperature, which is related with the ferrite crystalline size. 
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Aerogel has its advantages of light density of 0.003-0.35 g/cm3 and its high 
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specific surface area, 600-1000m2/g, mean pore diameter ~20nm, and its 
solid contents, 0.13-15% [1, 2]. However, aerogel has its disadvantages of 
fragility and high cost. To overcome the mechanical fragility, we synthesized 
aerogel composites with glass fibers by drying at ambient atmosphere. 
Colloidal silica sol was first prepared by ion exchanging sodium silicate 
through amberlite column. We investigated the effects of precursors of 
colloidal silica sol and tetraethylorthosilicate (TEOS) based silica sols to the 
properties of aregels.  In this reason, we prepared colloidal silica sol, TEOS 
silica sol, and colloidal and TEOS mixed silica sol. Then, glass wool was 
soaked into the pH-controlled silica aerogel and then gelated. Ageing of silica 
aerogel composite 

TMCS solution. After drying at 60oC and heat-treatment at 230oC, we 
evaluated the properties of aerogel composite, its apparent density and 
specific surface area. 
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182- The synthesis of acidic, mesostructured nanopow
drying 
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tly, the SDA is removed from the porous network by 
action. Finally, depending on the organic moiety initialy 
thylphenylsulfonic, phenylethyl or mercaptopropyl groups), the 

ion post-treatment to generate 
cond approach utilizes 

the introduction of aluminum centers in the inorganic framework to promote 
acidity in silica based matrices. The introduction of aluminum is achieved in 
one-pot, during the synthesis step. The final mesostructured acidic product is 
directly obtained by calcination of the SDA [3,4]. For both routes, the 
influence of various parameters (concentration and nature of the acidity 
promoters, nature of the SDA, aging conditions of the solutions, etc.) on the 
texturation of the materials have been studied. Textural properties of the 
materials has been evaluated by nitrogen adsorption, transmission electron 
microscopy and X-ray diffraction. Chemical properties were investigated by 
infra-red absorption spectroscopy, 13C MAS NMR, elemental analysis and 
acid-base titration. 
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Evaporation induced self-assembly is a synthesis route that exploits sol-gel 
chemistry for the controled texturation of metallic oxo-polymers in presence 
of nanometric micellaenous structure directing agents (SDA). This synthesis 
method is very versatile, allowing the construction of nanostructured 
materials with various compositions and shapes. In the present work, the 
spray-drying process is used to obtain acidic mesostructured nanopowders 
[1]. Different pathways are explored to generate acidity in silica based 
matrices. A hybride route is used to introduce organic sulfonic acid functions 
covalently linked to the pores’ surface of a mesostructured silica matrix. 
Organic functions are directly introduced in the material during the spray-
drying synthesis step by co-condensation of organosiloxanes with a silica 
precursor. Subsequen
solvent extr
introduced (e
material is submitted to a sulfonation or oxyda
the sulfonic acid moiety [2]. A completely inorganic se

t
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d permeability, coupled to low density and 
dielectric constant [1, 2]. Ceramic foams can be prepared by several 
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High porosity and controlled pore size distribution of zirco
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The increasing interest in ceramic foams is due to the unique combination of 
properties of these materials like as high porosity, thermal and chemical 
stability, specific surface area an

processes including replication and effervescence bubbling into a sol or a 
slurry [1-3]. However, neither of these processes allow to a firm control of the 
final macroscopic cell sizes and shapes. In this work the sol- gel chemistry 
and concentrated emulsion were combined in order to create monolithic 
macroporous zirconia network with tunable porosity and pores size. This so-
called sol-emulsion-gel method consists in promote the gelation of an 
aqueous sol containing a concentrated dispersion of oil droplets. The 
emulsion was prepared under stirring, by adding the non-ionic surfactant 
nonylphenol ethoxy, commercially known as IGEPAL850®, and the oil 
(decahydronaftalen) into a transparent aqueous sol of sulphated zirconia (3,5 
molL-1). Gelation occurred after few minutes at room temperature. After 
drying (50ºC, 24 h) and heating (700ºC, 2h) ceramic foams were obtained. 
The effect of the starting oil/sol volume ratio and of the proportion of co-
surfactant (1-pentanol or 1-decanol), in the foams microstructure was 
analyzed by Hg porosimetry, picnometry and electron microscopy. Results 
show that when the oil/sol volume ratio is increased from 0.25 to 3.5 the 
volume of pores increases from 0.38 to 3.31 cm3/g, while the average macro-
cell size decreases from 10 to 2 �m. Whatever the oil/sol volume, all the 
monolithic ceramic foams present a secondary porosity with an average size 
of about 0.36�m. The average size of these small pores can be finely tuned 
by adjusting the starting co-surfactant/surfactant proportion. According, 
ceramic monolithic materials possessing high porosity (~94%) and low 
density (0.34 cm3/g) can be easily produced by the sol-emulsion-gel method 
here proposed. 
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exhibiting a very sophisticated structure with up to six levels 
of space organization. 
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Structurally organized inorganic materials are attracting much attention for 
emerging applications (e.g., catalysis, storage and controlled release 
systems, smart fillers and biotechnologies) since they offer a desirable 
combination of high internal reactive surface along narrow nanopores with 
facile molecular transport through broad “highways” leading to and from 
these pores. The incorporation of biomolecules within such organized 
materials with a full preservation of their native structure would result in the 
achievement of functional materials with increased levels of space 
organization; e.g. hierarchically organized functional materials. In this work, 
we have applied the ISISA process for the preparation of hierarchical bio-
hybrid materials 

PVA 
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185- The formation of supported mesoporous films as func
preparation conditions by x-ray dif

tion of 
fraction and reflectivity. 

Continuous mesoporous silica films of thickness ~0.2 µm were supported on 
a silicon (100) wafer (700 µm thickness) precleaned by a piranha solution 
and a Au (200 nm) and Cr (5 nm) coated silicon wafer by dip-coating the 
acidic silica sols with C16(EO)10 surfactant and (EO)20(PO)70(EO)20 P123 
triblock copolymer as templates and TEOS
mesochannels aligned on substrates is
during coating and drying at room tem
the removal of organic templates, the silica films e
50%) and mesoporous channels
Kr-adsorption. The ordering of film texture was 
template removal process, template
using C16(EO)10 surfactant, silicon wafer substr
calcination and ScCO2 fluid extraction for template
of film shrinkage normal to surface der
film is much larger than that on C16(EO)10
films have higher silica wall density as well as structural ordering than P123 
films on silicon wafer by XRR (x-ray reflectivity) and 1D XRD. The XRR 
measurements have been performed on dehydrated samples under N2 flow, 

Kuei-jung Chao, Kun-chang Hsu, Shu-fang Chen 

Department of Chemistry, National Tsinghua University, Hsinchu, Taiwan. 

 as silica source. The growth of 
 induced by rapid solvent evaporation 
perature, and baking at 110ºC. After 

xhibit high porosity (40-
 of uniform pore size (3-5 nm) detected by 

found to be affected by 
 and substrate, and to be enhanced by 

ate and slow heating rate of 
. Interestingly, the extent 

ived from template removal on P123 
 film, while template-free C16(EO)10 

since the hydrophilic mesoporous silica films are rich of silanol groups and 
easily adsorb water under humid environment. The texture of films was also 
analyzed by in-plane XRD that indicates the pore structures in deeper layers 
are more organized than that of surface layers, this is probably due to the 
interaction between mesoporous silica film and surface silicon oxide on 
silicon wafer as well as the rapid solvent evaporation on film surface. 
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186- A low-temperature synthesis of zinc oxide films from two-step
process 
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n glass 
tubes. After that, the films on the pre-coated substrates were taken out and 
washed. The films were examined by scanning microscopy and x-ray 
diffraction. 

Hexagonal ZnO rods were fabricated on the substrate, when the zinc 
concentration was small in the zinc aqueous solution with HMT. The rods had 
grown up with increasing the zinc concentration and dense films were 
obtained. The films were highly oriented to c-axis. On the other hand, in the 
case of the solution containing ammonia with PEG, which kept at high pH, 
the films oriented to c-axis were also obtained on the substrates. When the 
substrates without pre-coating were used, dense and oriented films were not 
obtained. It is suggested that the pre-coated films play an important role as a 
seed layer to be grown the high orientated ZnO films from the both aqueous 
solutions, if the heating temperature for pre-coating was not high enough to 
obtain the orientation texture.  

References 
[1] M. Ohyama, H. Kozuka, T. Yoko, S. Sakka, J. Ceram. Soc. Jpn., 104 (1996) 296-300. 
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Engineering, Tokyo Institute of Technology, 2-12-1 O-okayama, Meguro-ku, Tokyo, Japan 
[2] Central Research Institute naka Reasech center, Mitsubishi Materials Corporation, 1002-
14 Mukohyama, Naka-shi, Ibaraki, Japan. 

Zinc oxide (ZnO) films have attracted much attention for their potential 
applications as electrical and optoelectronic devices and sensors because of 
a wide band gap semiconductor. ZnO thin films have been prepared by 
various film deposition methods. In particular, wet chemical processes have 
advantages to obtain films crystallized at low temperature. In the sol-gel 
method, the ZnO films are known to be fabricated by heating at above 300 oC 
and to indicate a strong c-axis texture by heating at 500oC [1]. On the other 
hand, some researchers have investigated to synthesize ZnO with various 
morphologies such as wires, belts, ribbons, particles and flowers by reacting 
aqueous solutions at temperatures under 100oC. A two-step process 
composed of the sol-gel and aqueous solution methods is expected to be 
obtained the ZnO films at lower temperature. In this study, the transparent 
ZnO films with an orientation were fabricated at low temperature under 200 
oC by the two-step process.ZnO films were fabricated on slide glass or Si 
substrates. At the first step, sol was prepared from zinc acetate, 
methoxyethanol and monoethanolamine at 60oC. After stirring for 30 min, the 
sol spin-coated on the substrate, and the film was heated at 200oC.  At the 
second step, zinc aqueous solutions of Zn(NO3)2 ･ 6H2O with 
hexamethylenetetramine (HMT) or with ammonia solution containing 
polyethylene glycol (PEG) were prepared. The pre-coated substrates were 
immersed in the zinc aqueous solution and were heated at 80oC i
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187- Highly ordered metal oxide nano patterns (with various motifs) 
prepared by template-assisted chemical solution deposition. 
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Template-directed-patterning of various oxides (TiO2, ZrO2, Al2O3) on pure or 
modified silicon substrates was performed by a simple technique involving 
Sol-Gel chemical solution deposition and self-assembly of block copolymer 
micelles. [1,2] Such novel Evaporation-Induced-Self-Assembly approach has 
the advantage of being cheap, reproducible and easy to scale up and does 
not require specific equipments. More over, it allows perfect control of 
morphology, dimension and distribution of these ceramic patterns over a very 
large area. Indeed, crater, ring, channel, wire, dot and canyon nano-motifs 
can be selectively created on the substrate. [2] Typical thickness and lateral 
dimensions of these motifs are between 5 and 15 nm and between 10 and 50 
nm respectively. During synthesis, they periodically self-organise on the 
surface to form a pattern monolayer. All characteristics (evidenced by AFM, 
SEM-FEG, GISAXS (synchrotron) and ellipsometry) are adjusted by simply 
selecting the proper chemical and processing parameters. 

These systems present a unique combination of thermal, mechanical, and 
chemical stability with the very interesting characteristics of the ordered 
nano-heterogeneity associated to the accessibility of the substrate surface 
through the motifs. We will show that they can be used (i) to selectively 
nanodisperse two incompatible functions, [1] (ii) to trap and immobilise nano 
objects, or (iii) as mask for heterogeneous nucleation/growth of anisotropic 
nanoparticles. 

References 
[1] “Surface Nanopatterning by Organic/Inorganic Self-Assembly and Selective Local 
Functionalization”, A.Fisher, M.Kuemmel, M.Järn, M.Linden, C.Boissière, L.Nicole, 
C.Sanchez, D.Grosso, Small, 2006, 2, No.4, 569. 
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Amenitsch, C. Sanchez and D. Grosso, submitted to Chem. Mater. 
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188- Chemical Strategies for Controlling Structural Evolution of 
Nanohybrid Thin Films 
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 hydrolysed under 
acidic or basic conditions. The films obtained under acidic conditions consist 

f the hybrid thin films was substantially different from that of 
corresponding bulk materials, reflecting the role of coating parameters in 

tructural evolution. 

, C. Bied, J. Am. Chem. Soc. 2001, 123, 

France 
[3]University of Western Sydney, Loc

Self-assembly of silanes functionalised with chiral urea derivatives provides a 
novel approach for controlling the structural evolution of nanohybrid thin films 
with tailored morphologies. Urea groups are capable of self-assembly 
through hydrogen-bonding interactions, resulting in supramolecular 
architectures that have the ability to direct the organization of hybrid silicas 
under controlled conditions. Incorporation of chiral moieties into hybrid silica 
thin films is expected to produce materials with interesting properties that 
have potential applications in optics, molecular recognition, chromatographic 
separation, and enantioselective catalysts. 

In this work, hybrid organic-inorganic thin films exhibiting patterned 
structuring on the nanometer scale have been prepared via sol-gel 
processing and spin coating. Thin hybrid films are produced from 
enantiomerically pure chiral urea-based silyl [1-2] solutions

of uniform interconnected nanoparticles, while under basic conditions an 
intriguing fibrous morphology is obtained. On the basis of FTIR, TEM and 
AFM data, it is concluded that the size and nanostructure of the primary 
“building blocks” in these films is controlled by the sol-gel chemistry 
(particularly pH and ageing time), while the overall morphology is controlled 
by the spin coating conditions (particularly spinning speed). The 
nanostructure o

modulating s

References 
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189- Molecular Transport into Mesostructured Sol-Gel Thin Films 
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ructured silica films can be deposited onto the surface of solid support 

s permeability properties and the 

f the mesostructured sol-gel gel [4]. 
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Nanost
by the so-called “Evaporation-Induced Self-Assembly” (EISA) technique [1], 
which is likely to form thin films with various ordered mesostructures such as 
p6m (2D hexagonal), P63/mmc (3D hexagonal), Pm3n and Im3m (cubic) [2]. 
Using cetyltrimethylammonium bromide or F127 block copolymer as the 
template, it was possible to prepare mesoporous silica thin films with various 
structures and thicknesses on solid electrode surfaces. Their permeation 
properties were characterized by cyclic voltammetry and wall-jet 
electrochemistry using electrochemical probes displaying various charges 
and sizes (I-, Fe(CN)6

3-, Ru(bpy)3
2+, FcMeOH) [3]. The organization of the 

porous network constituting the silica film and its stability in aqueous medium 
were found to have a profound effect on it
following sequence was observed by cyclic voltammetry: Pm3n > P63/mmc 
≈  Im3m > p6m. The electrochemical responses were also dramatically 
influenced by the charge and the size of the molecular probe. Positively-
charged species were likely to accumulate into the film while negatively-
charged species were totally or partially excluded, leading to 
preconcentration and permselective behaviors. Quantitative permeability 
measurements for the molecular probes in thin films with cubic mesostructure 
were made using the wall-jet electrochemistry technique. In spite of its larger 
pore size, the F127 block copolymer-based film gave rise to less efficient 
reduction/oxidation processes than the CTAB-based ones, highlighting the 
importance of both the preparation of the materials (i.e., nature of the 
template) and the stability of the film (structural integrity) in aqueous medium 
[3]. Important data have also been obtained on mesostructured thin films 
based on titanium oxide. In this case, permeability through the film was highly 
sensitive to nanocrystallisation o
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190- Adsorption of Poisonous Ions on an Extremely Thin Layer of 
Aminopropylsilicate 
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The organically-modified mesostructured silicas have attracted considerable 
interest in the application to catalysis, adsorption, drug-delivery etc. These 
materials have been also prepared by the sol-gel synthesis with a surfactant 
as a structural directing agent. [1] We have intended to maximize the density 
of functional groups, all of which are accessible from the exterior, in an 
organosilicate material and have synthesized an ultra-thin layer 
aminopropylsilicate whose structure is derived from a multi-layer LB film-like 
solid. The layered solid was synthesized by a self-assembly process using 
carboxylic acid (CnH2n+1COOH, n>10) combined with the co-condensation of 
3-aminopropyltriethoxysilane [2]. This solid was delaminated by the 
coordination of transition metal cations. The resulting thin-layer solid could be 
assembled again with a carboxylate to be a layered structure, as shown in 
the scheme below. 

The structures were analysed by elemental analysis, X-ray diffraction, 13C 
and 29Si MAS-NMR, infrared spectroscopy, XAFS spectroscopies and 
thermogravimetry. The specific amount of Fe3+ and AsO4

3- sorption reaches 
5.1 and 3.4 mmol g-1, respectively, one of the highest adsorption capacities 
ever reported among the aminopropylsilicates. We observed unusual 
adsorption characteristics that may be attributed to the high density of 
adsorption sites. 
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eplication to Platinum Film Consisted of 
Well-Aligned Nanowires 

T. Suzuki , H. Miyata , K. Kuroda  
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de after the removal of the surfactants and the polyimide 
oating by thermal treatment. Pt is introduced into the uniaxially aligned 

mplate can be removed with NaOH without remarkable structural 
egradation, leaving a film-like assembly of well-aligned Pt nanowires. 
dependent of the presence of silica, the aligned Pt nanowires have a 

 the visible region due to the anisotropic local 
lasmon resonance caused by the anisotropic morphology of the Pt 

nanowires. Both the absorption maximum and the optical density greatly 
epend on the polarization with respect to the alignment direction of the Pt 

nanowires. The unique properties of nanowires are easily observable by 
ontrolling their macroscopic alignment. Many interesting features will be 

expected by the use of highly controlled mesopores in mesoporous silica 
lms. 

References 
T. Suzuki, A. Fukuoka, T. Sawada, M. Watanabe, T. Noma, K. Takada, T. 
. Kuroda, Nat. Mater. 2004, 3, 651-656. 

r. 2006, 18, 4888-4893. 
323-5327. 

191- Highly Controlled Arrangement of Mesopores in Mesoporous 
Silica Films and the R
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The structures of mesoporous silica films grown hydrothermally on a 
substrate coated with a rubbing-treated polyimide film were controlled by the 
change in the concentration of tetraethoxysilane (TEOS) in a precursor 
solution containing a surfactant Brij 56 (C16(EO)10). A uniaxially aligned 
mesoporous structure changes into a “single-crystalline” mesoporous 
structure,1,2 which means the fully controlled in-plane arrangement of 
spherical pores of the 3D-hexagonal structure, by simply increasing TEOS 
concentration. 

By dip-coating a substrate with a precursor solution, different from the 
hydrothermal method described above, a mesoporous silica film with 
uniaxially aligned mesochannels was also formed.3 The relatively mild 
conditions allow us the use of a substrate with a conductive indium-tin-oxide 
(ITO) coating. We replicated the uniaxially aligned mesoporous silica film with 
platinum by electrochemical fabrication. Pt is incorporated into the uniaxially 
aligned mesochannels by electrodeposition using the underlying ITO layer as 
a working electro
c
mesochannels without influencing the mesoporous structure. The silica 
te
d
In
unique optical property in
p

d

c

fi

[1] H. Miyata, 
Mukaide, and K
[2] T. Suzuki, H. Miyata, M. Watanabe, and K. Kuroda, Chem. Mate
[3] H. Miyata, Y. Kawashima, M. Itoh, and M. Watanabe, Chem. Mater. 2005, 17, 5



192- Structural models of hybrid organic/inorganic aerogels. 

les-Flórez1, J. A. Toledo-FeV. Mora rnández1, M. Piñero2, N. de la Rosa-Fox1, 
L. Esquivias3 

1. Dpto. Física de la Materia Condensada, Facultad de Ciencias, Universidad de Cádiz. Pto 

ada, CASEM, Universidad de Cádiz, Puerto Real (España) 

a) 

ly used for describing the 

d through simulation of small angle scattering and 

eal systems have been simulated, obtaining textural 
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The structural model based on the premises wide
structure of random materials, and especially the aerogels, known as Cluster 
Model has been studie
extended its application to the organic/inorganic silica aerogels. 

Inorganic aerogels have been simulated as an assemblage of randomly-
packed spheres in several hierarchically-ordered levels [1]. Furthermore, 
cluster model algorithm has been extended for building structural models of 
the organic/inorganic aerogels, more precisely, TEOS-based silica 
nanoporous structure with an organic polymer embedded in it. Several 
models were constructed varying the organic content. Techniques to 
characterize r
parameters of the models such as the porosity, specific porous volume or the 
apparent density of the systems, based on the Monte Carlo technique and on 
geometrical considerations. This characterization process yields a set of 
parameters used for testing the ability of the models to reproduce the texture 
of some real systems [2]. First results support the general conclusion that 
these models are useful for emulating the texture of hybrid aerogels so they 
can be an interesting tool for understanding real nanostructures. 
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193- SANS study on hybrid silica aerogels under "in situ" uniaxial 
compression. 
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S as related 
to the evolving structure was studied by Small Angle Neutron Scattering 

lustered into 
aggregates forming blobs. This second level is in equilibrium by the elastic 

 the polymer chains and determines the viscoelastic behaviour 
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The mechanical behavior under compression of hybrid organic/inorganic 
silica aerogels obtained via sol-gel from TEOS and PDMS/MTE

(SANS). Reactions were assisted by high power ultrasounds (0.6 kJ/cm3). 
The resulting gels were dried under supercritical conditions of the solvent to 
obtain a monolithic aerogel. As a provision for the mechanical test, the 
samples were made as cylinders 18 mm long and 8 mm diameter 
approximately. A specific sample-holder to measure the intensities under “in 
situ” uniaxial compression of the aerogel was made. 

The experiments were carried out at the V4 workstation in the BENSC at the 
HMI in Berlin.  Under uniaxial compression, spectra were significantly 
anisotropic; the rearrangement of the polymer chains surrounding the silica 
clusters provokes a drastic decrease of the Guinier radius along the parallel 
direction of the load. Form factor of these aerogels could be described by a 
two-correlation length based on the Debye and Gaussian random coil models 
[1]. One first level corresponding to primary particles which are c

constraints of
of these materials.  
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194- Nanostructured ceramic or hybrid thin film and coating proces
thereof for silic
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a and zirconia based-materials. 
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These last years, the craze for developing nanostructured materials attests
the potentiality of these new inorganic networks for applications such as 
catalyst, optic, fuel cell. 

Sol-gel chemistry allows synthesis of ceramic materials using hydrolysis-
condensation of metallic precursors. The size-control of as-prepared items is 
obtained with the synthesis parameters control such as pH, temperature, 
solvent and precursors. Sol-gel chemistry leads to colloidal metallic oxide 
solution in favoring nucleation of the chemical species and in controlling the 
growth of particles. This colloidal suspension is made of a solid phase, well-
dispersed in liquid medium, with single size distribution. The good rheologic 
stability of this solution allows its use for homogenous nanostructured coating 
development. 

In this talk, we will attend the development of nanostructured silica and 
zirconia thin film using an innovative thermal spray process of colloidal 
solutions. We will show that structural and textural properties are controlled in 
playing on the intrinsic properties of the nanoparticles solution (size, 
crystalline phase, solvent and mesostructure…) and the thermal spray 
conditions. We will illustrate these specific properties with potential 
applications such as fuel cell and water-repellent coating. In each case, we 
will characterize the macro and nano-organization of zirconia or silica 
coatings using scanning and/or transmission electronic microscopy.  Other 
structural analysis, such as X-ray diffraction, will highlight the high cristallinity 
of the ceramic netwo
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195- Elaboration of nanostructured SnO2 thin films through sol-gel 
process 
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are useful routes to produce polycrystalline or epitaxial thin films. Indeed, 

 precursors solutions were prepared using two different 
V) isopropoxide Sn(OC3H7

i)4 and tin (II) ethoxide 
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Tin dioxide (SnO2) thin films have interesting electrical and optical properties 
being used as gas sensor, catalytic applications or transparent conductors in 
various opto-electronic devices. Sol-gel dip coating or spin coating processes 

post deposition thermal treatments are inducing simultaneously film breaking 
up and growth of more or less interconnected single-crystalline nanosized 
islands with the same crystallographic orientation [1-3]. Furthermore, the use 
of single crystalline substrates with stepped vicinal surfaces is a powerful 
way to produce one-dimensional ordered arrays of nanosized islands [4]. 
Preliminary results of nano-island tin oxide film synthesis on such sapphire 
substrates will be presented.  

The tin oxide
alkoxides, i.e. tin (I
Sn(OC2H5)2, diluted in their parent alcohol. Thin films were synthesized by 
dip coating on (001) cut sapphire substrates exhibiting a miscut angle of 5° 
towards the [110] direction. After drying, a first thermal treatment at medium 
temperature induces the crystallization of tin oxide, whereas high 
temperature treatment promotes the formation of epitaxial films. The 
microstructure of polycrystalline as well as epitaxial films are studied by x-ray 
reflectometry, conventional and high-resolution x-ray diffraction and atomic 
force microscopy. The influence of thermal treatment conditions and the 
surface morphology of the substrates will be both discussed. 
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Recently we have developed cerasomes as a new class of organic-inorganic 
hybrid nanomaterials [1]. The basic structure of the cerasomes is constituted 
with lipid bilayer membrane with molecular order thickness, like liposomes as 
an artificial cell, but its surface is covered by siloxane networks with atomic 
order thickness. Morphological stability of the cerasomes is drastically 
increased as compared with that of the conventional liposomes [2]. Thus the 
cerasome is a novel artificial cell having potential to apply it to various fields 
of materials science. One of o

signals [3]. In the present work, we designed the artificial cell by modifying a 
cerasome which is capable of manipulation by external magnetic field. The 
magnetic cerasome was prepared by applying electroless plating technique 
toward a cerasome having imidazolyl ligands on the vesicular surface. Ultra 
thin layer of CoNiFe alloy was effectively formed on the cerasome surface, 
which was characterized by means of TEM, SEM, EDS, EELS, and XRD 
measurements. Magnetic properties of the metal-coated cerasome were 
evaluated by vibrating sample magnetometry, and the cerasome performed 
as a soft magnetic hollow capsule with lipid bilayer membrane. While the 
morphologically stable cerasome maintained the vesicular structure even 
after the metal coating, the conventional liposomes collap

cerasome wa
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components has been often adopted for design of intelligent biomimetic 
materials. We have recently developed the cerasome, a liposomal membrane 
having a ceramic surface, as a novel organic-inorganic hybrid material [1]. 
Owing to its extremely high morphological stability as compared with the 
conventional liposomes, the cerasome performs as an excellent 
biomembrane model to construct artificial multi-cellular systems [2]. In 
addition, the cationic cerasome can be used as an infusible and cell-friendly 
gene carrier [3]. In order to clarify further potential of the cerasomes as the 
biomimetic hybrid materials, we now designed and prepared metal-coated 
cerasomes by employing the electroless plating which is an important 
technique for nano-fabrication of electronic devices. The electroless plating 
effectively proceeded on the cerasome surface having metal binding sites for 
PdCl2 as the catalyst to afford the metal-coated cerasomes. By using this 
technique, Ni-, Au-, and Cu-coated cerasomes and magnetic cerasomes 
covered with thin layer of CoNiFe alloy were prepared. Characterization of 
the metallic cerasomes was performed by means of various physical 
measurements, such as TEM, SEM, EDS, and EELS. Thickness of the metal 
layer was tuned in nanometer scale by changing reaction conditions of the 
electroless plating. Potential for the cerasomes as novel artificial cell 
membranes covered with ultra thin metallic layer was evaluated. 
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Integrative Chemistry Approach toward Designing Opal-Like 
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Designing new porous materials in a monolithic form with framework 
involving hierarchical pore system while tailoring the macroscopic void 
spaces is an emerging area of technological interest toward heterogeneous 
catalysis, separations, artificial bone structure, thermal and/or acoustic 
insulation, ion-exchange operation. In addition to the micro- and/or 
mesoscale organization, shaping porous solids in the form of monolith with 
tailored macropore morphologies associated with a tunable surface 
roughness are also important factor that influence the suitability for potential 
applications. In this context of reaching specific functions, the integrative 
chemistry concept has been proposed recently and his offering a widesuch 
materials with higher order architecture can be obtained by using soft matter 
macroscopic template such as biliquid[1] or air-liquid foam[2].  

We describe here a low cost and effective way of preparing hierarchically 
organized porous silica monolith arising from an air-liquid foam structure 
transcription by colloidal crystallization. The opal-like skeleton provide a 
tunable surface roughness by using different size of silica colloidal particles 
while the macropore morphology can be tuned by a continuous control over 
the foam’s liquid fraction and the gas bubble size during the m

foam’s liquid
foaming process. This work[3] extends the recently reported study[4] on the 
preparation of SiO2 foam using molecular precu
natural microstructure of super-hydrophobic leaves, the use of colloidal 
particle allows shaping the surface roughness leading thus to amplified the 
surface hydrophobic character. 
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The elaboration of inorganic nanostructured materials with ordered porosity 
has attracted much attention in the ten last years. Today, elimination of the 
template after structuration still meets some problems: high temperature 
treatments have shown their limits in terms of cost and effectiveness during 
activation of materials. Template elimination under soft conditions proved to 
be a promising route. Here we propose the use of new templates that can be 
removed by a soft washing procedure in water at room temperature. The 
strategy proposed here is based on the reversible assembly of Double 
Hydrophilic Block Copolymers in aqueous medium (DHBC). These original 
copolymers are made of a neutral block (Poly(ethylene oxide)) 
polyacid (Poly(acrylic acid)). They do not self-assemble spontaneously in 
water but can acquire an amphiphilic character by addition of an oppositely 
charged entity. When this entity is a well-chosen weak polybase, there exists 
a pH range in which both the polyacid of the DHBC and the polybase are 
charged. Complexation of the two polyelectrolytes by electrostatic 
interactions leads to the formation of micelles stabilized by a corona 
constituted of the neutral hydrophilic blocks of the DHBC. Outside of this pH 
range, micelles are destroyed, one of the two polyelectrolytes becoming 
neutral. We thus obtain micelles whose formation is reversible as a function 
of the pH, and that can be used as templates for the preparation of 
nanostructured silica. With the aim of controlling the structure and the size of 
the pores of the silica material, it is important to control the micelle size and 
the morphology. It is well known that these characteristics are strongly 
dependent on the relative size 
Therefore we
transfer radical polymerization, ATRP) in order to prepare polymers with well-
defined block lengths. We can thus study the influence of the lengths of the 
blocks on (1) the characteristics of the induced complex micelles and (2) the 
structu
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 organic molecules and to put 
in evidence possible direct interactions between them and silica walls. 
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Mesoporous silica powders are here obtained by templating inorganic 
precursor in aqueous solution and exploiting the self-assembly properties of 
a cationic quaternary ammonium salt. Such strategy has been widely known 
for the past 15 years and gave very interesting materials with high specific 
surface areas, narrow pore size distribution and a number of mesophase 
geometries. Major interests which supported research in the field are the mild 
conditions employed and the ease of synthesis steps. Nevertheless, the load 
of works published on the topic has not entirely clarified yet all concerns 
about the mechanisms of formation and the interactions occurring at the 
interface between silica and the templating agent. Our contribution proposes 
some advances to the comprehension of such important issues. 

Time resolved in-situ small angle X-ray scattering (SAXS) under synchrotron 
radiation was used as the key technique to study the formation mechanism of 
mesostructured silica powders in the very first moments of material synthesis. 
In addition, diffraction patterns have been used to reconstruct electron 
density (ED) maps of the evolving mesophase. SAXS results show direct 
formation of hexagonal mesostructures occurring within few minutes from 
precursor addition while time-resolved ED maps give important information 
on silica inter-micellar condensation.Interactions at structuring agent/silica 
interface were characterized on final material by mean of solid state NMR 
spectroscopy under MAS conditions. Attention was focused over 1H-29Si 
dipolar coupling and cross polarization technique was used to obtain 2D 
heteronuclear correlation maps giving important pieces of information about 
the surfactant/silica proximities as a function of synthesis conditions.1 Finally, 
once the structuring agent is eliminated, the porous inorganic matrix is 
exploited for environmental (pollutant removal from water) applications. 2 We 
have employed solid state NMR under room and low temperature conditions 
to better understand the behaviour of confined
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e photonic band gap research is expanding rapidely and 

od way to generate complete 
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Since a decad
specially with self-assembled silica beads, called opals. However a lot of 
problems are arising in their preparation in particular the difficulty to produce 
large frequencies band gaps in common (periodic) silica photonic materials. 
To solve this problem quasiperiodic opals are known to be good candidates. 
Actually the high degree of isotropy and the high homogeneity of Penrose 
and Arcimedean tilings make them a go
photonic band gaps. The aim of our group is to elaborate quasiperiodic 
photonic crystals by directed-assembly (dip-coating) on Penrose–like and 
Archimedean-like patterned surfaces (through electron beam lithography). 
We will briefly present the diefferent elaboration steps of our opals. Thus the 
patterning methods and the dip-coating system will be discussed with our 
recent results in dip-coated photonic crystals. We will also discuss the growth 
dynamic of these opals. 
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idal particles, followed by removal of the core. The 
size and its distribution can be easily controlled by the core templates used. 
The LbL multilayer shells are stable since they are formed from strong 
polyion complexes. In addition, the volume capacity of the capsules is large, 
because the shells are ultra-thin films. Now a number of efforts are devoted 
for the development of “smart capsules” with stimuli-responsive behavior. 
Here, UV-responsive hybrid microcapsules, comprising polyelectrolyte 
multilayers coated with lipid bilayers and SiO2-TiO2, were fabricated via the 
LbL colloid-templating technique and sol-gel method. It was shown that low-
molecular weight dyes can be loaded into the capsules by exploiting the 
temperature-dependence of the lipid bilayer permeability. The encapsulated 
dyes can be released on demand by UV irradiation. The capsules without 
TiO2 were unaffected by UV irradiation. Hence, the UV-induced release is 
attributed to the photocatalytic activity of TiO2 to decompose polyelectrolytes, 
which causes it to rupture. In addition, the release rate of the encapsulated 
matter can be controlled by changing the composition of SiO2 and TiO2 the 
outer inorganic layer. 

1,2 1 2
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Microcapsules have attracted research interest for application in the areas of 
drug delivery, agriculture, and the food and cosmetic industries. Key 
requirements of the microcapsules for these applications are: (1) control of 
size and polydispersity; (2) high morphological stability; (3) high loading 
amount of active materials; and (4) control over the release of loaded 
substances. One of the most suitable methods to fabricate microcapsules for 
these requirements is the layer-by-layer (LbL) assembly technique [1]. The 
process consists of the successive deposition of oppositely charged 
polyelectrolytes on collo
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Periodic mesoporous organosilica (PMO) thin films with long-range molecular 
order within the organosilica framework have been successfully prepared by 
spin-coating a solution of water, ethanol, HCl, 1,4-bis(triethoxysilyl)benzene 
(BTEB), and cetyltrimethylammonium bromide (CTAB) on 1 square cm 
silicon substrates.  Powder XRD patterns of these thin films reveal the 
presence of a hexagonal phase mesostructure as well as highly ordered 
molecular scale structure.  The strong diffraction peaks at 8.8, 17.6, and 
26.6° 2-theta identify the long-range molecular order within the organosilica 
framework.  The mesostructure and molecular scale order can be preserved 
upon solvent extraction to remove the CTAB surfactant template. The degree 
of silica condensation is relatively low, and hydroxyl groups formed in the 
hydrolysis reaction link the BTEB precursor molecules together in an end-to-
end fashion via hydrogen bonding.  This gives rise to the observed shift in the 
positions of the XRD peaks to slightly lower angles, as compared to the fully 
condensed state. FT-IR spectra of these thin films suggest that the PMO 
films contain a significant number of hydroxyl groups in a hydrogen bonding 
environment with a peak at 3200 cm–1. High-resolution TEM images reveal 
both the presence of mesopores and lattice fringes from the ordered packing 
of the hydrolyzed precursor molecules.  The lattice fringes and the pore 
channels are not perpendicular to each other, but run at a certain angle.  
Interestingly, at least part of the channels is aligned perpendicular to the 
substrate surface.  Results from the 29Si-NMR will also be presented to 
provide additional evidence of the lower degree of organosilica condensation 
in these PMO thin films. This is the first time in which PMO thin films with 
both hexagonal mesostructure and high molecular scale order have been 
successfully prepared. 
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The aim of this study is to investigate the early stages on the formation 
mechanism of surfactant-templated mesoporous silica and organosilica 
powders. The literature shows some studies on long-range ordering 
mechanisms of a large variety of surfactant templated mesoporous silicates 
using Small Angle Scattering (SAS) techniques. Evolution of the 
mesostructure was followed providing information about the size, shape and 
orientation of large scale domains. However none of these studies provide 
information about the behaviour of both organic and inorganic species in 
solution at the very initial formation stages. Since most of silica and 
organosilica mesoporous materials are templated in an aqueous media, 
presence of water prevents the use of infrared spectroscopy. In this work, we 
show that Raman spectroscopy is a fast and non-water sensitive technique to 
follow in real time the hydrolysis process of the precursors since ethanol (and 
other alcohol) exhibits a well defined Raman vibration. As a first approach 
both non-ionic (triblock copolymer Pluronic P123) and cationic (CTAB) 
surfactant-templated silica systems have been investigated studying the 
effect of the type of charge of the surfactant on the alkoxysilane hydrolysis 
kinetics. A second system has been studied focused on the initial stages 
during the formation of periodic mesoporous organosilicas (PMOs) based on 
bis(silylated) precursors ((RO)3Si-X-Si (OR)3) looking at the nature of the 
alkoxide groups (-OR). Therefore BTME (-OR = -OMe) and BTEE (-OR = -
OEt) have been chosen
directing age
and 2D-hexagonal respectively) [1]. 
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 self-organization of p-dioxane bridged 
silsesquioxane is considered to be responsible for the formation of the hybrid 

e present system. Previous researches report that the crystal 
g 

interaction of silanols. In the present study, however, the hybrid crystal 
formation has been achieved with almost fully condensed siloxane network, 
resulting in thermally and chemically stable crystal formation in hybrid system. 
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Organic-inorganic hybrids are one of the most fascinating materials for the 
complexity of their structure and the impact in different applications including 
sensing, catalysis, bio-technology and optical information processing. The 
fabrication of artificial mesostructures beyond several nanometers has been 
widely studied for several organosiloxane based materials. Sol-gel 
processing of these materials gives in most cases the formation of 
amorphous structures and a glassy-disordered phase represents the most 
common texture in hybrids. Hybrid crystals have been obtained only by using 
silsesquioxanes precursors. In the present work we have been able to 
achieve the formation of crystalline structures using an organically modified 
alkoxide bearing an epoxy functional group, 3-glycidoxypropyl 
trimethoxysilane (GPTMS) as precursor. A sol-gel reaction has been 
performed in water less and highly basic conditions slow formation of 
aggregates has been observed to start after the preparation. X-ray diffraction 
and microscope observations showed that the precipitates are in a crystalline 
phase. The crystalline nano/micro particle formation has been also observed 
in films deposited from aged sols. Nuclear magnetic resonance (NMR) 
spectra of the sol have shown that the siloxane condensation almost 
completed (90%) in 2 days, whilst the epoxy opening reaction has gradually 
taken place (80%) in 9 days, to form diols. In addition to ethylene oxide chain 
formation by the condensation of diol groups, the dimerization of the diols 
formed p-dioxane bridged silsesquioxane, as confirmed by NMR and Fourier 
transform infrared spectroscopy. The

crystals in th
formation of bridged silsesquioxane is realized through hydrogen bondin
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Silicon-based organic-inorganic hybrid materials can be prepared by 
surfactant-free sol-gel process of specific precursor in which the functionality 

is essentially introduced 
through the nature of the 
organic group. Some of 
them are able to retain 
anisotropic properties with a 
short- to long-range order if 
the chemical reactivity and 
molecular structure of 
organic components are 
properly designed.1-3 

Different strategies were 
used for the preparation of 

such hybrid materials by sol-gel reaction of specific precursors with either 
carboranyl units4,5 or cyano-1,2-bisbiphenyl-ethylene units6,7 as the functional 
group. Their synthesis, structure and properties are described. High thermal 
stability on one hand and fluorescent properties on the other hand are 
reported. 
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207- Nanostructured organic-inorganic functionalised hybrid 
materials 
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 materials have attracted much 

3 3
hybrid materials with a large variety of spacers R’ including functionalized 

a
to now, few examples of self-organization of po
range structure have been reported, and the orde
bonding interactions. 

We found a method allowing to obtain hybrid org
long-range order (lamellar or 2D hexagonal 
directing agent, by hydrolysis and polycondensa
precursors (MeO)3Si-(CH2)n-Si(OMe)3 (n = 12, 1
thanks to hydrophobic Van-Der-Waals type interactions. We show that the 
alkylene chain length controls the nanostructure. This new way was extended 
to the preparation of functionalised hybrid m
obtained by other routes. 

uzun, Ahmad Mehdi, Catherine Reyé, Robert J.P. Corriu*, Chem. Commun., 
006, 347-349. 

Laborato e de chimie moléculaire et organisation du

Nanostructured organic-inorganic hybrid
attention as they constitute an unique class of materials combining the 
properties of the organic moieties and the inorganic matrix. Starting from at 
least a bis-silylated precursor (RO) Si-R’-Si(OR) , it is possible to obtain 

organic groups. These materials are generally considered as amorphous. 
However, it was shown by XRD that rigid organic moieties (R’) induce a self-

nometer scale ordering. Up 
lysilsesquioxanes with long-
r was induced by hydrogen-

anic-inorganic materials with 
structure) without structure 
tion of bridged organo-silica 
8, 30) in aqueous solution, 

organization during the polycondensation with n

aterials, which cannot be 
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kylene/siloxanes 

an2, C. 
Carcel , J.J.E. Moreau , R.A. Sá Ferreira , L.D. Carlos , D.Ostrovskii4, 

rected assembly (SDA) (i.e., self-assembly in the 

omena in these hybrids and in particular its 
with the spacer chain length, we have studied the series of 

ged organosilanes (RO) -Si-R’’-X-R’-X-R’’-Si(OR)  , where R= 

form Infrared Spectroscopy and Raman Spectroscopies (FT-IR 
and FT-Raman). The thermal behaviour was characterized by means of 
Differential Scanning Calorimetry (DSC) and Thermogravimetric analysis 
(TGA). The photoluminescent characteristics of the materials have been also 
investigated. 

References 
[1] P. Gomez-Romero, C. Sanchez; Functional Hybrid Materials, 2003, Wiley Interscience: 
New York 
[2] J.J.E. Moreau, L. Vellutini, M. Wong Chi Man, C. Bied, J-L. Bantignies, P. Dieudonné, J-L. 
Sauvajol, J. Am. Chem. Soc., 2001, 123, 7957 
[3] J.J.E. Moreau, B.P. Pichon, M. Wong Chi Man, C. Bied, H. Pritzkow, J.-L. Bantignies, P. 
Dieudonné, J-L. Sauvajol, Angew. Chem. Int. Ed., 2004, 43, 203. 
[4] J.J.E. Moreau, L. Vellutini, P. Dieudonné, M. Wong Chi Man, J-L. Bantignies, J-L. 
Sauvajol, C. Bied, J. Mater. Chem., 2005, 15, 4943. 
[5] J.J.E. Moreau, L. Vellutini, M. Wong Chi Man, C. Bied, P. Dieudonné, J-L. Bantignies, J-L. 
Sauvajol, Chem. Eur. J. 2005, 11, 1527. 

M. Fernandes1, J-N. Cachia2, V. de Zea Bermudez1, M. Wong Chi M
2 2 3 3

J.Rocha5 

1 Departamento de Química and CQ-VR, Universidade de Trás-os-Montes e Alto Douro, 
5000-8011 Vila Real, Portugal 
2 Laboratoire Architectures Moléculaires et Matériaux Nanostructurés, ENSCM, 8 rue de 
l'école normale 34296 Montpellier Cedex 5, France 
3 Departamento de Física and CICECO, Universidade de Aveiro, 3810-193 Aveiro, Portugal 
4 Department of Applied Physics, Chalmers University of Technology, Göteborg, Sweden 
5 Departamento de Química and CICECO, Universidade de Aveiro, 3810 Aveiro, Portugal 

Bridged silsesquioxanes X3-Si- R- SiX3 (where X stands for -Cl, -Br or –OR 
and R is an organic spacer) have been extensively employed to produce 
homogenous molecular organic/inorganic hybrids [1]. In the last few years it 
has been recognized that these precursors offer additional interest, as they 
may undergo self-di
absence of an external directing agent) processes, yielding hierarchically 
structured ordered architectures with well defined morphologies at the 
macroscopic scale, such as lamellar packed structures [2-5]: To induce SDA 
in bridged silsesquioxanes two conditions must be fulfilled: (1) the organic 
and inorganic components need to be bonded by means of groups able to 
participate actively in hydrogen bonding interactions (usually urea groups); (2) 
the spacer must be composed solely of alkylene chains to promote 
hydrophobic interactions [2-5]. In order to gain further insight into the 
structural ordering phen
dependence 
alkylene-brid 3 3
CH2CH3, R’= (CH2)n (n = 2, 9, 10 and 12) and R’’=(CH2)10. The structural 
features of these novel nanostructured organic-inorganic hybrids have been 
analysed by 13C NMR and 29Si MAS NMR spectroscopy, scanning and 
transmission electron microscopy (SEM and TEM), X-ray diffraction (XRD), 
Fourier Trans
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In the research field of nanotechnology, bridged silsesquioxanes which ar
obtained by the sol-gel hydrolysis-polycondensation of organobridged 
trialkoxysilanes, (EtO)3Si-R-Si(OEt)3, are potentially useful hybrid materials 
for applications since they have the combined properties of the -R- organic 
function and that of the silica framework [1]. During the past decades much 
efforts have been devoted to the structuring of these hybrids and recently we 
reported the synthesis of a crystalline phenylene-bridged silsesquioxane [2]. 
Here, we report the monitoring of the structural evolution of species in the sol 
during the synthesis by the in-situ time resolved X-Ray measurements 
performed on the ID02 beamline at ESRF (Grenoble-France). From these 
results we propose a mechanism based on a kinetically controlled 
crystallisation to get better insights into  the nanostructuring of this hybrid 
material. 

 

Figure: Structure determination of a polycondensed organic-inorganic sol-gel 
solid from X-Ray diffraction measurements. 
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210- Preparation of hydrosols and gels of uniform TiO2 nanopa
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n and slow increase of particle sizes. Mechanisms and reversibility 
of the rapid and slow processes are discussed. 

[1] Karpov Institute of Physical Chemistry,  Vorontsovo pole St. 10, 1050

Russia 

Hydrosols and gels of nanocrystalline TiO  can be used for preparation of 
highly ordered materials of nanometer periodicity provided the monodisperse 
nanoparticles are available and one can control the aggregat
the dispersions. We report the isolation of narrow fractions of anatase TiO2 
nanocrystals from polydisperse sols and the following use of the fractions for 
preparation of the stable water dispersions. The coagulation by electrolytes is 
also studied in detail because the fractionation method is based on 
coagulation and the aggregative stability depends crucially on electrolyte 
content. 

Sizes and shape of nanoparticles are analyzed by WAXS, SAXS, 
turbidimetry, and DLS. In the different fractions the anatase nanocrystals are 
found to be plate-like and to differ mainly by their lateral sizes. SAXS study of 
the concentrated sols and gels reveals that the ordering depends strongly on 
the acid concentration. Investigation of the kinetics of sol destabilization by 
HCl and KCl additives reveals that the electrolytes initiate both rapid 
coagulatio
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211- Monolithic Macroporous Silica with Single-Crystal-Like 
Mesopores Applied to HPLC Separation Medium 

kawa , K. Morisato , K. Kanamori , T. Hanada  

nal particle-packed columns. 

high porosity and sharp distribution of macropores can be obtained. 

Using pure silica compositions, the novel type of meso/macroporous gels 
were applied to separation media for HPLC. In spite of macro-porosity as 
high as 90%, rigid silica monoliths could be made into columns using epoxy-
resin clad equipped in a radial-compression module. The monolithic columns 
exhibited comparable performance to those packed with 5 micron particles 
with greatly reduced pressure drop by the factor of 1/5 – 1/10. 
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Sakyo-ku, Kyoto 606-8502, Japan 
[2] GL Sciences Inc., Kyoto Laboratory, 14 Yoshida Kawara-cho, Sakyo-ku, Kyoto 606-8305, 
Japan 

The sol-gel process accompanied by phase-separation has been utilized to 
fabricate porous oxides, organic-inorganic hybrids and even cross-linked 
polymers with well-defined macropores [1]. By additional tailoring of 
mesopores within the micrometer-range gel frameworks, the hierarchical 
pore system can be designed. One of the successful applications of such 
meso/macroporous material is monolithic columns for high performance 
liquid chromatography (HPLC) [2]. Precise controls over both macropores 
and mesopores are required to obtain superior performance over the 
conventio

Silica with well-defined mesopores has been expected to perform better and 
uniquely in separation science, and not a few attempts have been made with 
columns in particle-packed formulations [3]. In a system incorporated with 
surfactants with supramolecular templating ability, we have synthesized gels 
comprised with uniformly-sized straight gel frameworks embedded with highly 
ordered hexagonal arrays of cylindrical mesopores. Although the formation 
mechanism of uniformly-sized mesoporous gel frameworks seems different 
from those observed in spinodally decomposing sol-gel systems [4], very 
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Immobilization of biomolecules such as antibodies, enzymes or DNA onto 
solid supports is a key step for the development of biosensors. Progress in 
these fields depends upon the ability to functionalize the surface with suitable 
groups to attach biologically active molecules. Self-Assembled Monolayers 
(SAMs) grafted on SiO2 provide molecularly defined platforms for chemical 
derivatization.1 SAMs are one of the most suit
subsequent immobilization of biomolecules.2 Thus, it has previously been 
shown in our Laboratories that amino-ended long-chain trichlorosilyl coupling 
agents led to densely packed monolayers allowing the one-step 
immobilization of DNA3 or tumoral cells4 on Si/SiO2 surfaces. Epoxy-
terminated silanes may also provide an interesting alternative to 
biofunctionalize silica supports in a single step by spotting biomolecule 
solutions onto the surface.5, 6 In this context, we synthesized a new 
glycidoxy-ended long-chain (C22) trialkoxysilyl derivative. 

To obtain a uniform and homogenous monolayer, the silanization proces
has been optimized (temperature, time, concentration) and the resulting 
monolayer has been characterized (FTIR, AFM, contact angle measurements, 
XPS). Then, antibodies (anti Escherichia coli) were covalently linked to this 
modified surface by reaction between the epoxy group of the surface and the 
amino groups of antibodies. Epifluorescence microscopy enabled us to 
evaluate the amount of antibodies grafted onto the sensor

wave immun
effluents, is currently in progress.  
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r strength”, leading to the fast diffusion of 
Bi(III) ion to the modified pore surfaces without larger kinetic hindrance. The 

 of the high reversibility and selectivity sensing systems is the 
r Bi (III) 

Adel A. Ismail, Sherif A. El-Safty, Hideyuki Matsunaga, Fujio Mizukami 

Science and Technology (AIST), 4-2-1, Nigatake, Miyagino-ku, Sendai, 983-8551, JAPAN. 

Due to the three-dimensional functionality and connectivity among pores, 
ordered cubic mesostructures are desirable in terms
Progress in the processing strategies for the developments of novel optical 
sensors with uniformly-shaped three-dimensio
applicable for large-scale sensing systems of toxic pollutants can provide 
access to new frontiers in materials.1 Here, highly ordered cubic Fd3m silica 
monoliths that have cage nanoscale pores with controlled shapes and 
organizations have been fabricated by direct-templating of cationic surfactant 
phases , namely, alkyl trimethylammonium bromide or chloride (CnTMA-B or 
-C, where n= 14, 16 and 18) for first time, to control design of such structural 
geometry. This simple and high-capital design offered significant control over 
the pore connectivity and structural regularity of the cubic Fd3m geometry. 
The potential functionalities of the uniformly-sized cage cubic Fd3m materials 
show promise to create efficient sensing systems, which were amenable with 
analytical needs. However, successful inclusion of chromophore probes into 
the 3D network matrices manipulated new shapes and functions of optically 
defined sensors for naked-eye detection of toxic analytes. 3D cubic Fd3m 
sensor design revealed highly revisable, selective and sensitive detection 
systems of Bi (III) target up to nanomolar concentrations 3

of optical sensors for detection of one of extremely toxic ions to environments, 
namely, Bi (III) target is particular interest. Most of the sensing methods of Bi 
(III) ion have been so far required well-controlled conditions and equipments, 
leading to high operating costs.2 Simple design of optochemical nanosensor 
based on fabricated cubic Fd3m mesostructures was used for highly 
selective and sensitive colorimetric detection of Bi(III) ion analytes. However, 
the direct immobilization of dithizone probe enabled the design of uniform 
cage Fd3m nanostructured chemosensors in which high loading amounts of 
the probe without altering the activity of the chromophore functional groups, 
namely, its “electron acceptor/dono

achievement
real advantage of the cage Fd3m sensors to act as a warning signal fo
toxic ion among metal detections. 
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at ~5 eV is one order of magnitude higher 
than that found in dense silica-germania films, therefore the concentration of 

pected to be higher. When irradiated at 5 eV, the films show a 

 at 3.2 eV. 
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Over the past few years, mesoporous films have been the subject of many 
studies aiming at clarifying the processes occurring during self-assembly. 
Films based on mesoporous silica, transition metal oxides and mixed oxides 
are good candidates for advanced applications, e.g. in photonics and sensing. 
These films can be obtained by templated self-assembly using suitable 
inorganic or hybrid nano-building blocks with amphiphilic species such as 
block copolymers. We have synthesized mesoporous silica-germania films 
obtained by dip-coating from chloride precursors in an ethanolic solution, 
using Pluronic F127 as the templating agent. Different [Ge]/[Si] molar ratios 
have been used, ranging from 0.1 to 0.4. The films have optical quality and 
are highly ordered, as pointed out by Small Angle X-ray Scattering (SAXS) 
and Transmission Electron Microscopy (TEM) characterizations. 

The mesophase is arranged according to a body-centred tetragonal unit, with 
symmetry I4/mmm, where the c axis is perpendicular to the film surface. 
Upon calcination at 350°C, a decrease in the out-of-plane lattice parameter c 
is observed, but the mesostructure is substantially retained. Fourier 
Transform Infrared Spectroscopy (FTIR) measurements show that the silica-
germania structure is amorphous and possesses a high amount of terminal 
Si-OH groups. The films show optical absorption in a broad band at ~5 eV: 
this is associated to defects in the silica-germania network, particularily to the 
singlet-singlet transition of  the oxygen-deficient Ge2+ centres, which are 
responsible for the photorefractive properties of these structures. The 
photorefractive effect consists in a change in refraction index (typically 10-4 - 
10-5) when a photoactive material is irradiated with high power density UV 
light. 

This process is related to the transformation of defects in the network, which 
leads to structural rearrangements and densification. The absorption 
coefficient calculated for the band 

defects is ex
strong photoluminescence emission at 3 eV, corresponding to the triplet-
singlet radiative decay of Ge2+. This emission appears to have a larger 
Stokes shift compared with that in dense silica-germania films obtained by 
sol-gel or CVD, where emission is
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Photonic crystals (or photonic bandgap structures) are materials whose 
refractive index is periodic on a length scale of the order of optical 
wavelengths (UV-Vis-IR). As a result, electromagnetic waves o

microfabrication methods are very time-consuming and expensive in contrast 
to the assembly of monodisperse colloids. This simple and inexpensive way 
results in a colloidal crystal which has a regular crystalline array of highly 
monodisperse spheres of dielectric materials. They can be used for targeting 
« inverse opal » structures (by using the opal structure as a host that is 
infiltrated and then removed by calcination or chemical etching) that possess 
a complete electromagnetic bandgap under certain conditions [2]. These 
conditions depend mainly on the material employed to synthesize the inverse 
opal. Some metal oxides are very interesting in this field due to their high 
refractive index and large electronic bandgap [3]. Many of them can easily be 
synthesized via the sol-gel process, by hydrolysis and condensation of a 
metal alkoxide for example. It is very difficult to control th
polymerization of the metal alkoxide inside the opal. By reacting too fast or 
too slowly, they can cause either large-scale disorder and a lost of the 
structure or lead to a very inhomogeneous photonic crystal due to the lack of 
infiltration. In this study we investigated a new methodology in order to 
design metal-oxide inverse opal (tantalum, titanium and antimony oxides), 
namely the infiltration of polymeric opal with a metal oxide sol.  The metal 
alkoxides are allowed to polymerize in appropriate solvants for various times 
and under various conditions depending on the reactivity of the source (the 
metal charge, the nature of the alkyl group, etc.). Once small colloids (5 - 20 
nm) are formed in solution, they are infiltrated inside the voids of the opal.  
The pre-formation of the oxide framework leads to an homogeneous gel 
inside the pore network of the opal and results in a better organization of the 
inverse opal.  Many experimental conditions are varied in order to improve 
the m
reaction, the nature of the source, the concentration, the solvant, etc.). This 
presentation will describe this technique and the results obtained with 
titanium and antimony oxides, characterized by SEM, XRD, and Angle-
Resolved Reflectance measurements. Some interesting optical properties in 
the Visible Range are highlighted due to their potential applications for LED 
devices and low-threshold lasers. 
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Since many years, electrochromic properties of tungsten oxide are 
intensively studied because of its potential use for coloration of windows, 
mirrors, etc.[1], taking advantage of the reversible coloration/bleaching of 
WO3 upon reversible oxidation/reduction.  

Traditionally WO3 suffers from slow kinetics for coloration switching and 
instabilities of electrochromic properties. The slow diffusion of the polaron is 
currently presented as an explanation for slow coloration/bleaching kinetics 
of WO3 and is described to depend on the porosity of the matrix [1]. The 
regularity, in both pore size and organisation at nanometric scale, 
theoretically provides a higher surface area and better accessibility than non-
organised WO3 thin films. Recently, we have succeeded in obtaining 
crystalline WO3 thin films with regular mesoporosity by evaporation-induced 
self-assembly (EISA), using novel block copolymer templates [2]. Annealing 
was used to obtain different degrees of crystallisation. In the present work for 
the first time we show a systematic and extensive study of the electrochromic 
properties (Li+ insertion) of such mesoporous, crystallised WO3 thin films 
(coloration, long-term stability, influence of operation temperature), to 
understand in detail the influence of ordered mesoporosity and crystallinity. 
As a main result, only mesoporous WO3 thin films with almost 100% 
crystallinity present reasonable thermal stability at elevated operation 
temperatures of 50-70°C, which is an important precondition for practical 
applications (e.g. heating of windows by sunlight). Surprisingly, these films 
also exhibit even improved electrochromic properties at higher temperatures. 

A comparison between crystalline WO3 films with disordered and ordered 
mesoporosity proved that an ordered porosity is advantageous, because 
such films showed higher charge exchange, rate of reduction/coloration, and 
better reversibility. Kinetic studies at different operation temperatures suggest 
that the mechanism of Li+ insertion is the same for WO3 with ordered and 
disorded mesoporosity, while the kinetic constant of Li+ insertion is improved 
by ordered 3D porosity. This finding is attributed to the better accessibility of 
the WO3 nanocrystals for Li+ ions for through ordered 3D porosity. In 
conclusion, our study proves that indeed the combination of crystallinity and 
ordered 3D mesoporosity can improve electrochemical properties of sol-gel 
derived metal oxide films. 

[1] Granqvist et
[2] Brezesinksi T., Fattakohva Rohlfing D., S
1203 
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217- Amorphous and lamellar Eu(III)-based bridged silsesquioxanes 

Sónia S. Nobre 1,2, Rute A. Sá Ferreira1, Carole Carcel2, Michel Wong Chi 
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[4] L.D. Carlos, R.A. Sá Ferreira, R.N. Pereira, M. Assunção, V. de Zea Bermudez, J. Phys. 

,108, 14924 -14932. 

Man 2, Joël J.E. Moreau2, Luís D. Carlos1 

[1] Departamento de Física and CICECO, Universidade de Aveiro, 3810-193 Aveiro, 
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Moléculaires et Matériaux Nanostructurés (UMR-CNRS 5253) - 8, rue de l’école normale, 
34296 Montpellier CEDEX 05, France 

Organo-bridged silsesquioxanes are hybrid materials with potential 
technological applications owing to the m
introduced through the organic fragments. Recently, the introduction of urea 
as self-associative groups in the organic fragment and also under the acid-
catalysed hydrolytic condensation allowed a good control of the organisation 
of these solids at various scale lengths [1,2]. Here we report the synthesis, 
structural and photoluminescence features of a bis-(trialkoxysilylated) organic 
molecule capable of self-assembly associating urea functional groups and 
alkylidene chains incorporating the EuCl3.6H2O salt. The fluoride ion 
catalysed hydrolysis in ethanol in the presence of a stoichiometric amount of 
water produces an amorphous hybrid while the acid-catalysed hydrolysis in 
an excess of water gave rise to the formation of crystalline lamellar hybrid 
material through a self-organisation process. A recent work reports 
preliminary results on the effects of the self-assembling of the nanobuild 
blocks (in this case of an aromatic ring) on the photoluminescence properties 
of the hybrids without Eu3+ [3]. The emission in these materials arises from a 
mixture of components related with the aromatic rings and the urea bridges 
[4]. Here we will study the lamellar and the amorphous hybrids without and 
incorporating EuCl3.6H2O in order to understand the effects of the self-
assembling of the nanobuild block on the structural and photoluminescence 
features. The hybrid-to-Eu3+ energy transfer will be also addressed. The 
materials are fully characterized by X-ray diffraction, infrared and Raman 
spectroscopies, 29Si and 13C nuclear magnetic resonance, scanning and 
transmission electron microscopy, elemental analysis and 
photoluminescence (emission, excitation and time-resolved modes) 
techniques. 

References 
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[3] L.D. Carlos, R.A. Sá Ferreira, S.S. Nobre, M. Wong Chi Man, J.J.E. Moreau, C. Bied, B.P. 
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218- Chromophores orientational relaxation in nanostructured films 
of SiO2:DR1 prepared by the sol-gel method. 

o , P. P. Lottici  

éxico D.F. C.P. 04510. 

tional chromophores distribution at room 

[1] J. García M., G. Valverde, D. Cruz, A. Franco, J. I. Zink and P. Minoofar, J. Phys. Chem. 
B, 2003, 107, 2249-2252. 
[2] I.G. Marino, D. Bersani, P.P. Lottici, Opt. Mat., 2000, 15, 175-180. 

A. Franco1, J. García-Macedo1, I.-G. Marin 2 2

[1] Departamento de Estado Sólido. Instituto de Física, Universidad Nacional Autónoma de 
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The relaxation of the orienta
temperature was studied in amorphous and nanostructured SiO2 films doped 
with Disperse Red 1 (DR1) molecules. The presence of ionic surfactants like 
Sodium Dodecyl Sulfate (SDS) or Cetyltrimethylammonium bromide (CTAB) 
during the sol-gel process provides to the films a long-range ordered 
nanostructure [1]. These nanostructures obtained in the films were 
determined by X-ray diffraction. The films were dip-coated at a constant 
speed of 5 cm/min. They were studied before and after an annealing at 80ºC 
in air. The DR1 molecules were previously oriented in an anisotropic way in 
the films by means of a photoisomerization process [2]. We calculated the 
decay rates of the birefringence signal intensity in both kinds of films. 
Different decay rates were observed for each one of the different structural 
composition of the films. 
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219- Structure and Properties of Multilayered Siloxane-based Hybrid 
Films Prepared Using Unsaturated Organotrimethoxysilanes  
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NMR. The hardness of the films was remarkably 
increased by the irradiation, possibly due to the covalent linking of adjacent 
iloxan

lms on the micrometer length scale. These results provide an important 
lationships of nanostructured hybrid 

aterials prepared by sol–gel chemistry. 

Atsushi Shimojima1, Chia-Wen Wu1, Kazuyuki Kuroda1, 2 

[1] Core Research for Evolutional Science and Technology (CREST), Japan Science and 
Technology Agency (JST), Honcho
[2] Department of Applied Chemistry, Waseda University, Ohkubo-3, Shinjuku-ku, Toky

The self-assembly process using organoalkoxysilanes as precursors offers a 
new approach to siloxane-based hybrid materials with ordered 
nanostructures [1-2]. In this paper, we report the syntheses of multilayered 
films of alternating siloxane layers and organic layers by co-hydrolysis and 
polycondensation of tetramethoxysilane and unsaturated 
organotrimethoxysilane (1 or 2, in Scheme 1). The structures and 
macroscopic properties of the films were studied in detail. The formation 
relies on the self-assembly of oligomeric species into lamellar phases and 
subsequent polymerization of organic layers upon UV irradiation.  Well-
oriented layered structure of the films was confirmed by XRD and cross-
sectional TEM. Polymerization of the organic layers was evidenced by IR and 
solid-state 13C CP/MAS 

s e layers by organic polymerization. The polymerized films had a much 
higher resistance to an alkaline solution, which enabled the patterning of the 
fi
insight into the structure–property re
m
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220- Carboxylate functionalized nanohybrids as cation exchange 
materials 

J-N Cachia1, M. Wong Chi Man2, C. Carcel2, I. Karatchevt
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Moléculaires et Matériaux Nanostructurés, 8 rue de l’école normale 34296 Montpellier Cedex 

l and perfluoroalkyl triethoxysilanes 
ere initially prepared from 3 aminopropyltriethoxysilane and the 

corresponding glutaric anhydrides. The resulting precursors were mixed with 
varying quantities of TEOS, and subsequently hydrolysed under acidic 
conditions to yield either (a) nanohybrid powders; or (b) thin films on silicon 
wafer or R7T7 glass substrates via spin coating.The resulting carboxylate 
functionalised nanohybrids were characterised using a suite of 
complementary techniques, including Fourier transform infrared analysis (FT-
IR), SEM, TEM, solid state 13C and 29Si CPMAS NMR spectroscopy. The 
porosity and surface area of the nanohybrids were determined by N2 
adsorption experiments, while the surface properties of the coatings were 
studied by contact angle measurements. FTIR revealed that the separation 
between the amide I and amide II peaks in the spectrum of the hydrolysed 
precursor decreased by 25 cm-1 following spin coating and formation of a sol 

his reflects an increase in the strength of the hydrogen bonding 
ormation of the gel, 

rganised domains during 
the structural evolution of the coatings.The effect of processing parameters 
(including ageing time, TEOS:carboxylate ratio, etc) on the structural 
evolution of the powders and coatings, and the corresponding uptake of rare 
earth cations during ion exchange experiments, will be discussed. 

[1] Institut de Chimie Séparative de Marcoule - UMR 5257 - Commissariat à l’E
Atomique - Centre de Marcoule - BP 17171, 30207 Bagnols-sur-Cèze Cedex - France 
[2] ICGM - UMR

05 - France 
[3] Materials Division, Australian Nuclear Science and Technology Organisation, Private Mail 
Bag 1, Menai, NSW 2234 - Australia 
[4] School of Natural Sciences, University of Western Sydney, Locked Bag 1797, Penrith 
South DC, NSW 1797 - Australia 
[5] CEA -Centre de Marcoule - DEN/DTCD/SECM/LCLT - BP 17171,30207 Bagnols-sur-
Cèze Cedex - France 

It is well known that engineered glass and ceramic waste forms for the 
immobilisation of radioactive wastes develop a surface alteration layer during 
leaching, which acts as a passive barrier against further leaching. This 
concept has been extended by various groups, who have investigated the 
possibility of depositing engineered layers on waste forms to provide a 
passive, inert barrier layer. However, the concept of depositing adaptive 
barrier layers with engineered nanostructures that actively respond to 
changes in the environment of the waste form does not appear to have been 
previously investigated.In this work, we investigate the production and 
properties of self assembling nanohybrids incorporating terminal carboxylate 
groups as potential ion exchangers. Alky
w

gel coating. T
interactions between adjacent amide moieties during f
which presumably plays a role in the formation of o
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221- Core-Shell Silver Nanoparticles produced by UV radiation on 
nanostructured sol-gel films 

 radiation of silica films contained 

 surface plasmon resonance. The structure was detected 
by X-ray diffraction, TEM and HRTEM. Size distribution histograms were 

Jorge A. García-Macedo 1, Víctor Rentería1, Guadalupe Valverde-Aguilar1, 
Alfredo Franco1 

[1] Departamento de Estado Sólido. Instituto de Física, Universidad Nacional Autónoma de 
México. México D.F. C.P. 04510 Phone (55) 56 22 51 03. Fax. (55) 56 22 51 11.E-mail: 
gamaj@fisica.unam.mx. 

Silver nanoparticles were obtained by UV
Ag+ ions. 2d-hexagonal nanostructured sol-gel thin films were prepared by 
dip-coating method using the non-ionic diblock copolymer Brij58 to produced 
channels into the film, which house the silver nanoparticles [1,2]. An 
absorption band located at 438 nm was detected by optical absorption; it 
corresponds to the

obtained by means of HRTEM analysis showing the presence of two 
populations: silver prolate nanoparticles and long-ordered arrows of silver 
nanoparticles in these sol gel silica films. HRTEM measurements show 
coreshell structures of silver silver oxide. The optical absorption spectrum was 
modeled and well fitted with the Gans theory [3,4] considering refractive 
index higher than the one coming from host matrix. This index is explained 
because the silver oxide shell modifies the local surrounding medium of the 
metallic nanoparticles and therefore plays an important role in the optical 
properties of the films. 
 

 
 
* CONACYT 43226-F, NSF-CONACYT, PUNTA, PAPIIT 116506-3 and DGAPA UNAM 
IN123804 supported this work. VRT is grateful for a CONACYT postdoctoral fellowship. 
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222- Mechanistic studies of the nanostructuring of bridged 
silsesquioxane through self-assembly 

rrachart2, C. Carcel2, J.J.E. Moreau2, M. Wong Chi Man 2, 
P. Hermet 3 

 Montpellier CEDEX 5 - France 

rimidinone [2].Experimentally we combine in situ IR 
pectroscopy and optic microscopy with X-ray diffraction to follow the growth 

and the structurating of the hybrid silica. In situ optic microscopy with 
polarized light shows a minute scale kinetic reaction leading to stable 
morphology after an average time scale of ten minutes. In details, after a first 
step where no condensed phase is detected (for about two minutes after 
addition of the catalyst) a rapid demixion associated with the continuous 
growth of birefringent spheres is shown. In situ time resolved FTIR 
spectroscopy indicates the main role of the hydrolysis of precursor during the 
first step. The appearance of the mesophase is concomitant with the 
beginning of the polycondensation reaction. A long time scale evolution of the 
non covalent interaction is also shown after few hours. We show that the H-
bonding are mainly dominating by dimers interactions. In situ X-ray diffraction 
experiments confirm the main role of the short time scale leading to the 

 
ars to be mainly disordered. 

au J.J.E., Wong Chi Man M., 411-420, Chirality, (2000); c) Broudic J-C., 
m., 
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Bantignies 1, G. A
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[2]  Laboratoire Architectures Moléculaires et Matériaux Nanostructurés, ENSCM, 8 rue de 
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[3]Groupe de Physique Théorique des Matériaux, Université de Liègeplace du 20-Août, 9, B-
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The use of sol-gel processing for synthesizing organobridged 
silsesquioxanes is an interesting bottom-up approach to new functional 
hybrid materials with many applications [1]. 

The kinetics of the sol-gel chemistry (hydrolysis-condensation) of the alkoxy 
groups (which control the formation of the inorganic siloxane network) 
compete with the non-covalent (thermodynamic) interactions within the 
organic substructure to control the organization of the organic-inorganic 
hybrids. These latter interactions are predominantly H-bonding and Van Der 
Waals interactions (VDW). In order to understand the fundamental role of the 
non-covalent interactions in the structurating of the materials, we studied the 
self-assembled mechanism of hybrid silica, obtained from two silylated 
derivatives of ureidopy
s

structured organic-inorganic system. Our simulation leads to a structural 
model of the self-assembled material controlled by the structural 
arrangement of the organic substructure within the material. The inorganic
network appe
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223- Porous SiCO glasses from templated periodic mesopor
organosilicas 
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Periodic Mesoporous Organosilicas (PMOs) have been synthesized using a 
wide variety of bis-(silylated) precursors, (R 3 3
surfactants as template. 

The simultaneous presence of Si-C, Si-O bonds within the framework makes 
the PMOs suitable precursors to form porous oxycarbide glasses (SiCO). It 
has been demonstrated that sol-gel derived SiCO glasses have better 
durability, thermal resistance and mecha
traditional silica glasses. Moreover, if these glasses can exhibit a porous 
network, they can find applications as catalysts, filters or membranes under 
severe conditions. 

Starting with bis-(trimethoxysilyl)ethane or bis-(triethoxysilyl)ethane (BTME 
and BTEE respectively) as precursor and using cationic surfactant (CTAC) or 
triblock copolymer (Pluronic P123 and F127) as templating agent, different 
PMOs which have cubic (Pm3n, Im3m) or 2D-hexagonal (p6m) structure can 
be prepared. 

The conversion in SiCO occurs through pyrolysis under inert atmosphere and 
the challenge to keep porosity is to avoid collapsing of the porous network. 
The objective of our work is to compare various synthetic approaches to 
reach SiCO glasses that retain high pore volume at temperature ≥ 1000°C. 
The structural characterization of the pyrolyzed samples was achieved using 
X-ray diffraction, TEM and N2 sorption experiments to describe their 
nanostructure and solid state NMR to get direct evidence of the presence of 
a true silicon oxycarbide network. 

Key words: Sol-Gel methods, organosilicas, porous glass. 
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224- A novel sol-gel route leading to functionalized tungsten oxid
nanofibers 
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the last few years great importance in 

3
elopment of electrochromic devices 

3
ton X-100, Brij76, Tween-60, CTAB), deposited 

ture up to 500 °C, both XRD and micro-
linic WO3 phase. 

 with dimensions of about 100 nm. The sintering produced by 
res in 
use of 

if the fibrous 
character is preserved by all the proposed templating agents. 
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Controlling and directing the synthesis of nanostructured materials such as 
transition metal oxides has acquired in 
materials chemistry. These functionalized materials are characterized by 
several properties, making them suitable for many applications [1]. 

Among these transition metal oxide materials, nanostructured tungsten oxide, 
with its large surface area to volume ratio and high chemical reactivity, is a 
promising candidate for novel gas sensors, mostly based on the 
semiconducting monoclinic WO  phase [2]. Moreover, tungsten oxide thin 
films are extensively studied for the dev
[3]. 

Here we report preliminary results on a novel template-based sol-gel route 
suitable for the synthesis of micrometric agglomerates of nanospheres that 
auto-assembly into fibers with fractal architecture. The WO  sol were stirred 
with various surfactants (Tri
by spin-coating on ITO coated glass substrates and annealed at 
temperatures from 300 °C to 500 °C. The prepared materials have been 
characterized by XRD, micro-Raman spectroscopy and SEM. 

While XRD patterns of films annealed at 300 °C show a broad amorphous 
band, micro-Raman spectra of the same samples present broad bands 
ascribable to nanometric monoclinic networks, with only slight differences in 
the crystalline content with respect to the used templating agent. By 
increasing the annealing tempera
Raman give evidence of the crystallization of the monoc
SEM micrographs show that the annealed material is made by porous 
nanospheres,
the annealing leads to the auto-assembly of the porous nanosphe

 architecture. The agglomerates of interconnected fibers with fractal
different surfactants determines the final architecture, even 
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225- Conformal Polymer Nano-Encapsulation of Templated Acid-
Catalyzed Sol-Gel Mesoporous Silica Monoliths and Vastly 
Improved Mechanical Properties 
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onic P123 
as a structure-directing agent and 1,3,5-trimethylbenzene (TMB) as a 

monoliths were dried supercritically (CO2). The resulting materials are 
already more robust than base-catalyzed silica aerogels of similar density, 

ncapsulation of 
non-templated acid-catalyzed aerogels preserves a large fraction of their 

N. Leventis1 1 1 1 2

[1] Department of Ch
[2] Department of Mechanical and Aerospace Engineering, Oklahoma State University, 
Stillwater, OK

USA 

Macroporous silica aerogel monoliths with mesoporous walls (Figure 1) were 
synthesized by an acid-catalyzed sol-gel process from TMOS, Plur

micelle-swelling reagent, according to modifications of the Nakanishi’s and 
Stucky’s procedures for SBA-15/MCF type materials [1,2]. We were first 
attracted to those materials for their potential use as separation and filtration 
media, and our goal was to prepare mechanically robust monoliths that 
preserve the macroporocity. P123 was removed with Soxhlet extraction, and 
wet 

but their mechanical properties can be improved dramatically by letting a di-
isocyanate (Desmodur N3200) react with the silanols on the macro- and 
mesoporous surfaces [3]. In fact, the new mechanical properties render the 
material appropriate for ballistic applications. Microscopically, the polymer 
coats macropores conformally and fills (by TEM) the tubular mesopores of 
templated samples, so that BET surface areas decrease dramatically, from 
550-620 to <5 m2g-1. By comparison, however, polymer nanoe

mesoporous surface area, decreasing from 714 to 109 m2g-1. Since polymer 
nano-encapsulation preserves the macroscopic physical dimensions of wet 
gels, comparative analysis of the physical dimensions against XRD data of 
native versus polymer nano-encapsulated samples provides evidence that 
upon drying, micron size macropores shrink less than mesopores (nanometer 
size regime). 
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226- Mesoporous silicas presenting large tunable pores (from 10 
30 nm) templated from BAB type triblock copolymers 
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esized using laboratory–made BAB type triblock copolymers as 
templates. Polystyrene-b-poly(ethylene oxide)-b-polystyrene (PS-b-PEO-b-

nm. Pore diameters calculated by N2 adsorption-desorption 
measurements are in good agreement with those determined from TEM 
measurements. It was found that the pore diameter increases linearly with 
the Mn values of the PS block, this gives some information about the micellar 
structure and thus allows a fine tuning of the pore diameter. 

In conclusion, mesoporous silicas presenting ultra large accessible pores 
were synthesized using laboratory-made PS-b-PEO-b-PS triblock 

s templates. The pore diameter can be tuned from 10 nm to 30 
sing the length of the hydrophobic PS block. Finally, these 

[1]Laboratoire MADIREL,  Université de 

[2]Laboratoire "Chimie, Biologie et Radicaux Libres",  Université d'Aix-Marseille 
CNRS 6517,  Centre St Jérôme, 13397 Marseille Cedex 20 – France 

Mesoporous silicas with large accessible pores have been successfully 
synth

PS) copolymers have been synthesized using living/controlled radical 
polymerization such as the nitroxide mediated polymerization method (NMP). 
The reaction was carried out in two steps: firstly, the synthesis of a 
macroinitiator A (X-PEO-X) (X=MAMA-SG1: Acid 2-methyl-2-[N-tertiobutyl-N-
(1-diethoxophosporyl-2,2dimethylpro-pyl)aminoxy] propanoic)), secondly, the 
polymerization of styrene initiated by the macroinitiator A. The molecular 
mass (Mn) value of the hydrophilic PEO block was maintained constant and 
equal to 10000g.mol-1 whereas the Mn values for each hydrophobic PS block 
are between 5000g.mol-1 and 20000g.mol-1 corresponding to block lengths 
between 48 and 192. Mesoporous silicas were prepared using these PS-b-
PEO-b-PS copolymers as templates and tetramethoxysilane as a silica 
source. After calcinations, mesoporous silicas were characterized using N2 
adsorption-desorption measurements in order to determine the specific 
surface area and the pore size distribution and by transmission electronic 
microscopy (TEM) to characterize the mesostructure. For all mesoporous 
silicas prepared, the N2 adsorption-desorption isotherms are quite atypical. 
Indeed, the isotherms are of Type IV with a capillary condensation step 
typical of mesoporous solids. However, the hysteresis loop is uncommonly 
large with the adsorption branch can be found at high relative pressures 
(p/p°= 0.8 – 0.95) and the desorption branch is found at a p/p° of around 0.42. 
This suggests large uniform mesopores with small opening windows. As the 
(DPn)PS increases from 48 to 192, the specific surface area and the 
microporosity strongly decreases whereas the pore diameter increases from 
10 nm to 30 

copolymers a
mn by choo
copolymers which are easily synthesized can be used as templates for the 
preparation of metal oxides such as TiO2, ZrO2 
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227- Mesoporous silica-phosphorus oxide films by sol-gel for 
application in PEMFC 

Y. Castro1,J. Mosa1, M. Aparicio1, C. Sanchez2, A. Durán1 

[1] Instituto de Cerámica y Vidrio (C.S.I.C.), C/ Kelsen nº 5, Campus de Cantoblanco, 28049 
Madrid, Spain 
[2] Laboratoire de Chimie de la Matière Condensée UMR-CNRS 7574, Université Pierre et 
Marie Curie, 4 place Jussieu, 75252 Paris, France 

The proton exchange membranes fuel cell (PEMFC) can be used in many 
technological applications because of the high efficiency and the low level of 
contamination respect to conventional systems. Perfluorosulfonic ionomers 
such as, Nafion® are considered the most valuable electrolytes for operating 
at temperature below 80ºC. However, these membranes present several 
limitations that include a high cost and low stability during prolonged usage at 
temperatures higher than 80ºC. On the other hand, the use of Nafion type 
membranes limits the possible fuels to pure hydrogen and the humidification 
to values not lower than 100% RH. 

In recent years an important improvement in the preparation of novel 
mesostructured and mesoporous materials has been reached. The 
fabrication of inorganic mesoporous glass films, with high thermal, chemical 
and mechanical stability, would open a new possibility for making promising 
material to produce fast proton conductors. Pore structure (pore size and 
pore orientation) and the interconnectivity of pores are essentials for 
obtaining high proton conductivity. The synthesis of these membranes by sol-
gel process at low temperature originates a high density of hydroxyl groups 
on the pore surface. The presence of these groups together with the 
interconnected mesoporosity facilities the retention of water molecules and 
high proton conductivity at temperatures higher than 100ºC. 

In this work we reported the preparation of mesoporosus SiO2-P2O5 films 
via sol-gel using the evaporation-induced self-assemble (EISA) method. The 
different parameters implicated in the sol-gel synthesis and in deposition 
process have been evaluated (RH, T and withdrawal rate...). SEM and TEM 
analysis have been used to study the porous structure. Finally, ellipsometric 
and electrochemical impedance spectroscopy (EIS) in four probes have been 
performed in order to determine the pore volume fraction, the pore size 
distribution and the conductivity as a function of relative humidity and 
temperature. 

Transparent and crack-free coating of 150 nm were obtained by EISA 
method, with a narrow pore size distribution of 2.6 nm. X- Ray diffraction and 
TEM analysis confirm the presence of mesoestructured films with a structure 
type 3D - cubic. 
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228- PDMS-PEO Copolymers in the Synthesis of Porous Silica 
Monoliths Exhibiting Hierarchy on Multiple Levels 

as increasingly attracted attention, 

applied commercially available PDMS-

tion (HCl) were 

[1]  N. Hüsing, D. Brandhuber, V. Torma, C. Raab, H. Peterlik, Chem. Mater. 2005, 17, 4262. 
[2] N. Hüsing, C. Raab, V. Torma, D. Brandhuber, H. Peterlik, J. Mater. Chem. 2005, 
15,1801 

S. Hartmann, N. Hüsing 

Institute of Inorganic Chemistry I, University of Ulm, Albert-Einstein-Allee 11, 89081 Ulm, 
Germany. 

In the last decades mesostructured silica h
as these materials show unique properties such as high porosity, monomodal 
pore size distribution, etc. that are of interest for a wide fíeld of applications. 
Sol-gel processing in the presence of an ionic or non-ionic block copolymer 
amphiphile represents the mostly applied approach towards these materials. 

The intention of this work was to prepare silica monoliths with a hierarchical 
arrangement of macro- and periodically ordered mesopores via a true liquid 
crystal templating (TLCT) mechanism by employing commercially available 
poly(dimethylsiloxane)-poly(ethylene oxide) (PDMS-PEO) block copolymers 
as structure-directing agents. The 
PEO block copolymers were either AB diblocks with 18wt-% (P18) and 25wt-
% (P25) or linear ABA triblock copolymers with B representing the 
hydrophobic siloxane block. By employing an ethylene glycol modified silica 
precursor, e.g. tetrakis(2-hydroxyethoxy)silane (EGMS), to form the silica 
network in the presence of an aqueous solution of the above mentioned 
polymers in water, monolithic, white silica gels were obtained. To avoid 
destruction of the monolithic body and the porous structure during drying, the 
gel surface was hydrophobized via a silylation reaction. For comparison, 
conventionally dried samples (thermal treatment) and supercritically dried 
monoliths were also prepared. Based on previously reported results by 
Brandhuber et al., both the composition for Si/block copolymer/solvent, 
starting from 8.4/30/70 (by weight), and the acid concentra
varied.[1,2] 

The structure of the silica monoliths showed a strong dependence on the 
synthesis parameters, the drying conditions and the applied block copolymer. 
Gels with a hierarchical organisation of the gel network on several levels, 
starting from periodically arranged mesopores, to macropores in the lower 
micrometer range up to pores in the upper micrometer range were prepared. 
The influence of the PDMS block on the chemical composition during 
conventional drying will be discussed. 

The resulting silica monoliths were characterized by small angle X-ray 
scattering (SAXS), solid state NMR, nitrogen sorption, Hg porosimetry and 
electron microscopy (SEM, TEM). 

References 
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229- Synthesis of ethylenediamine functionalized mesoporous s
with large pores 
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The largest pore diameters are obtained with CH3COOH and 
C H COOH, which are respectively 126 and 170 Å. In presence of surfactant, 

g of adsorbent. 

[2] B. Lee, Y. Kim, H. Lee, J. Yi, Micro. and Meso. Mater. 2001, 50,77-90. 
 Wolter, M. Froba, Chem. Mater, 2005, 17, 804-808. 

F.Fakhfakh, L.Baraket, A

Laboratoire de Chimie des Matériaux et Catalyse, Département de Chimie, Faculté des 
Sciences d

The recent development of organic mesoporous silica has attracted a great 
interest in material science field. These materials present unique properties 
which combine the structural characteristics of mesoporous silica with the 
chemical functionality of organic groupements. Different organic groups have 
been integrated in silica framework, for example amine [1], thiol [2] and
thiophene [3]. These hybrid silicas can be used in catalysis, separation, 
sensor design and drug delivery. 

In this work, hybrid ethylenediamine functionnalized silicas were synthesized 
via sol gel process. Tetraethyl orthosilicate (TEOS) and N-(2 aminoethyl)-3-
aminopropyltrimethoxysiline (AAPTMS) were used as siloxane precursors. 
As structure directing agent :poly( propylene glycol)-poly( ethylene glycol)-
poly(propylene glycol) with average molecular mass 2000 was used. The 
gels were prepared from water or propanol as solvents and the hydrolysis of 
TEOS and AAPTMS was achieved under acidic conditions.  The gel is aged 
in the reaction medium at 35°C for 24h then transferred into a teflon-lined 
autoclave and heated at 120°C for 24h and finally the sample is oven dried at 
120°C for 24h. The removal of surfactant was accomplished by extraction 
with ethanol using Soxhlet apparatus for 72h. 

The textural properties show that in the absence of surfactant, mesoporous 
materials are obtained with HCl or CH3COOH or C2H5COOH. These 
materials exhibit a developed specific surface area and do not contain 
micropores. 

2 5
the specific surface area remains developed, but the porosity is reduced to 
about 50 Å with CH3COOH and 60 Å with HCl. RMN MAS 29Si confirms the 
incorporation of ethylenediamine units into the framework of silica and 
reveals that Si-C bond is enough stable to resist to the synthesis and 
surfactant extraction process. Cu2+ adsorption experiments reveal that 
ethylenediamine functionnalized silica adsorb high quantities of Cu2+ which is 
ranged between 0.6 and 1.8 mmol per 

References 
[1] M. C. Burleigh, M. A. Markowitz, M. S. Spector, B. P. Gaber, Langmuir, 2001, 17, 7923-
7928. 

[3] J. Morell, G.
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230- Preparation and Characterization of Thermally Stable Anatase 
By A Surfactant-Template Sol-Gel Route 

on Vichi 

mount of acid added and the addition of a 
non-ionic surfactant (Brij 700). Samples were also prepared by a urea 

0 °C (m2./g) 100 °C (nm) 

Ruy Braz da Silva Filho, Flávio mar

Instuto de Química, Universidade de São Paulo; Av. Prof. Lineu Prestes, 748, Butantã, São 
Paulo, Brazil 

Titania (TiO2) has three different crystal structures: anatase, rutile and 
brookite. Of these, rutile is the thermodynamically most stable phase, 
whereas anatase shows the greatest potential for photocatalytic applications. 
In this work we describe the preparation of titania using different routes 
based on the sol-gel method. We used two different precursors (titanium 
tetraisopropoxide – TTIP and titanium tetra n-butoxide – TTNB), and different 
preparation conditions, such as a

combustion route, as well as by the classic Pechini method. The resulting 
materials were calcined at temperatures ranging from 200 to 900°C, and 
samples were analyzed by nitrogen adsorption (BET surface area), x-ray 
diffraction (XRD) and thermogravimetric analysis (TGA). The results are 
presented in Table 1. 

 
Table 1. Crystal phases, surface area and crystallite size for some prepared samples. (A= 
anatase; R = rutile; B = brookite) 

Synthetic Route Phases at 
500 °C 

BET surface area at 
10

Crystallite size at 

Isopropoxide A, R, B 281 45 (at 100 °C) 
n-Butoxide A, R, B 277 42 (at 100 °C) 
isopropoxide + acid A, B 181 43 (at 100°C) 
Isopropoxide + Brij700 A 311 4 (at 100 °C) 
Combustion (500 °C) A, R 21 315 (at 500 °C) 
Pechini (900 °C) R (at 900 °C) 4 (at 900 °C) 455 (at 900 °C) 

It can be noted that the surfactant template route yialds pure anatase, with is 
thermally stable up to 500 °C. This material also has the highest surface area 
(311 m2/g) when heated at 100 °C, with nanometric crystallites. This is 
attributed to two factors: 1 - the higher molar fraction of acid used in this 
synthesis and 2 – the addition of a surfactant. These lead to the formation of 
nanocrystals with smaller dimensions, wich favour the formation of anatase 
[1-3]. 

References 
1 Diebold, U.; Surf. Sci. Reports 48 (2003), 53. 
2 Lazzeri, M., Vittadini, A., Selloni, A.; Phys. Rev. B 63 (2001), 155409/1. 
3 Lazzeri, M., Vittadini, A., Selloni, A.; Phys. Rev. B 65 (2002), 119901/1. 
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231- Titanium polyanions and the Growth of Titania and titanates 
Nanostructures 

A. Chemseddine 

Hahn-Meitner- Institut /Glienickerstr. 100, 14109 Berlin 

Titania and titanates clusters were made by controlling hydrolysis and 
polycondensation of titanium precursors. These isolated clusters are in fact 
intermediate building units for the growth of bulk titania and for some 
titanates made at high temperatures. The self-assembling processes of these 
clusters leading to different structures will be presented. In particular the 
growth of titania anatase will be discussed based on these new experimental 
results and in relation with the theoretical model by Livage et al. 
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232- Synthesis of mesoporous Dendrisilica-Monoliths 

1M. Weinberger , H. Peterlik1, N. Hüsing2 

[1] Faculty of Physics, University of Vienna, Strudlhofgasse 4, A-1090 Vienna, Austria 
, Albert-Einstein-Allee 11, D-89081 

The purpose of this work was to expand the variety of possible precursors in 
the synthesis of monolithic, mesostructured materials by modifying the 
organosilane-dendrimer tetrakis[2-(triethoxysilyl)ethyl]silane with ethylene 
glycol. By using P123 as the amphiphilic template, stable mesoporous 
dendrisilica monoliths were prepared. The porous structure (meso- and 
macropores) could be deliberately designed by the relative concentrations of 
the silane to the structure-directing agent and the pH of the starting mixture. 

The wet gels were dried supercritically with carbon dioxide and structurally 
characterized with N2- sorption, small angle X-ray scattering, and electron 
microscopy. To get better insights into the formation mechanism, in-situ 
SAXS-experiments are performed. 

[2] Institute of Inorganic Chemistry I, University of Ulm
Ulm, Germany 

Monolithic, mesostructured silica or organosilica-based materials based on 
ethylene glycol modified silanes, such as tetrakis(2-hydroxyethoxy)silane or 
1,4-bis[tris(2-hydroxyethoxy)silyl]benzene have successfully been developed 
in our group. For these studies, the amphiphilic block copolymer P123 was 
typically applied as the structure-directing agent for supramolecular 
templating. 
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233- Ti8O8(C6H5COO)16.(C6H5COOH)2.H2O: a new class of titanium 
oxo-cluster 

C.Sassoye , T. Frot , S. Cochet , L. Rozes1, M. Popall2, C. Sanchez1 

 et Marie Curie - T54 -E5, 4 place Jussieu, 75252 Paris Cedex 05 - France 
2. KF5 - Hybridpolymere (ORMOCER®e) für Mikrosysteme , Fraunhofer-Institut für 

ture is well defined with a size from 5 to 25Å. Literrature reports 
titanium oxo-clusters with nuclearity from 2 to 18. The Titanium oxo-clusters 

 
oxo-carboxo titanium cluster obtained via an alkoxyde route. The structure 

 inside the aperture of each Ti8 ring. The 
absence of alkoxy groups makes this cluster very stable; It can be 
manipulated in air without any kind of precaution. The structural analysis (IR, 
NMR) are in agreement with the crystallographic data. The 13C solid state 
NMR spectra shows the presence of two different groups of titanium-bonded 
benzoate, with different mobility (the axial and equatorial benzoate groups), 
and some free benzoic acid, in the right proportion. The SEM pictures show 
that the needle-like monocrystals used for the structural resolution from XRay 
diffraction are in fact composed of square-plate sub-units, stacked along one 
direction to form the needles. The possibility of mesocrystals will thus be 
discussed.  

The high stability of Ti8 enables us to consider many perspectives such as 
using this cluster as potential nano building block for future materials. The 
carboxylic ligands could also be changed with particular functionalized 
carboxylic acids, in situ or with a post functionalization process. 

References 

[1]L. Rozes, N. Steunou, G. Fornasieri and C. Sanchez, Monatshefte fur 
Chemie 137, 501-528 (2006) 

1 1 2

1. Laboratoire de Chimie de la Matière Condensée de Paris - UMR7574 - LCMCP, 
Université Pierre

Silicatforschung - ISC , Neunerplatz 2 , 97082 Würzburg   

One of the goals in sol-gel chemistry is to prepare perfectly calibrated 
nanometric objects and control their shape and size. Titanium-oxo clusters 
[MxOy(OR)z(L)w] fulfil this goal1: they are polynuclear titanium complexes 
whose struc

are usually prepared by controlled hydrolysis and condensation of Ti(OR)4. 
Carboxylic acid RCOOH can be added to control the growth of the specie. Up 
to now, all oxo-cluster bear residual alkoxy groups which increase their 
reactivity towards water or nucleophilic molecules, and thus affect their 
stability. 

We present here Ti8O8(C6H5COO)16.(C6H5COOH)2.H2O (Ti8), the first purely

can be described as a 8-membered-ring vertices shared TiO6 octahedra, with 
bridging bidentate benzoate groups pointing outside. All the bonded 
benzoate groups are bidentate and bridge two titanium atoms. Two benzoic 
acid and one water molecule stand
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234- The Use of Sol-gel Silica to Chaperone BaSO4 Nanoseeds 

L.Courtney, P.A.Sermon and I.R.Collings 

Chemistry, SBMS, University of Surrey, Guildford, Surrey, GU2 7XH, UK and BP Exploration 

- +

 in brine can hinder scale formation via 

The surface potential on SiO2 sols in water is defined by protonation-
deprotonation equilibria such as: 

 ≡Si-OH →  ≡Si-O  + H  K≈-8.1 

 ≡Si-OH + H+ →  ≡Si-OH2
+ K≈-1.1 

The point of zero charge for the colloidal SiO2 nanoparticles (i.e. pH at which 
the overall surface charge is zero) is denoted the PZC. It is 4.5 for SiO2, 5.9 
for TiO2, 8.1 for γ-Al2O3, 8.8 for Fe(OH)3 and 11.0 for CaO. Thus above 
pH=4.5 the surface of SiO2 is net negative. The surface of such SiO2 
nanoparticles can be modified by overcoating with titania. This paper 
suggests and confirms that barite-laden sol-gel-derived silica nanoparticles 
are stable

(i) Ba2+
(aq) adsorbs on base-catalysed SiO2 sols and transforms to 

BaSO4/SiO2 when sulphate is added 

(ii) BaSO4/SiO2 is stable under oil-well conditions and in brine 

(iii) BaSO4 nanoparticles grow inside the host silica aggregates  

(iv) BaSO4/SiO2 nanocomposites hinder the onset of scale formation 

(v) BaSO4/SiO2 soften the morphology and change the nature of scale 
formed. 

 

Figure 1 (scale=100nm) illustrates that 60nm barite nanoseeds have grow 
actal sol-gel derived silica network. Much is expected of this 

infant approach to nanoengineering oil production with further work. 
inside the fr
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235- Pseudomorphic transformation of sol-gel derived silica-gels into 
other metal oxides 

Steffi Geist, Nicola Huesing 
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Porous materials with high surface areas, well-defined pore sizes and long-
nge  are of great importance in many 

applications. Sol-gel processing is a great tool towards the synthesis of highly 
perties. 

er Pluronic P123 (ethylene 
oxide)EO20(propylene oxide)PO70(ethylene oxide)EO20 as the structure-

d calcined at 650 °C. 

(IV)fluoride 
were used as reagent. The influence of different reaction temperatures and 

ition was 
analyzed by X-ray diffraction. The gel morphology and porosity were 

and 

Germany 

ra ordering of the packing of pores

porous featuring the above mentioned pro

The aim of this work is the formation of macroporous magnesium oxide or 
titanium dioxide through one-step or multi-step gas-solid displacement 
reactions, using hierarchically organized silica monoliths as hard template. 

In the first step, monolithic SiO2-preforms were prepared through sol-gel 
processing by using tetrakis(2-hydroxyethoxy)silane (EGMS) as precursor 
and the commercially available triblock copolym

directing agent. The obtained SiO2-gels were dried by surface silylation 
treatment with trimethylchlorosilane an

For the transformation reactions magnesium powder or titanium

conversion times were tested. The resulting chemical compos

characterized by scanning and transmission electron microscopy 
nitrogen physisorption. 
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236- Supramolecular structures in hybrid organic-inorganic 
coordination polymers : textural and structural transformations 
probed by XRD and IR spectroscopy 
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This work illustrates the crucial role of intermolecular non-covalent 

rocessing of oil 
feedstock such as hydrodesulphurization(2). An original 1D polymeric 
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3Laboratoire MADIREL, Université de Provence, Centre 
cedex 20, France. 
4 Laboratoire des Colloïdes, Verres et Nanomatériaux (UMR CNRS 5587), Université 
Montpellier II, 34095 Montpellier Cedex 5, France. 

interactions (ionic, Pi-Pi, Hydrogen-Bonding) in the formation of 
supramolecular architecture which can be obtained by various techniques 
such as supramolecular synthesis(1), or sol-gel process. We obtained long 
range ordered organic/inorganic hybrid solids based on oxometalates. 
Oxomolybdates and oxotungstates have found important industrial 
applications such as catalytic precursors in the hydrop

structure is described. The later solid is a channeled (microporous) crystal 
structure built up from an unprecedented asymmetric hexatungstate building 
block, and the packing is capable to withstand a single-crystal-to-single-
crystal dehydration-rehydration process. This original behaviour is studied as 
reversible phase transformations followed by X-Ray diffraction and IR 
spectroscopy. 

 
Figure: Reversible phase transformations and textural changes of an organic-inorganic solid 
(coordination polymer) followed by X-Ray diffraction measurements  using a 2D imageplate 
detector. 

References 
(1) Self assembly and generation of complexity, Mir Wais HOSSEINI, Chem. Commun., 
2005, 5825-5829 
(2)  H. TOPSOE, B. CLAUSEN, F. MASSOTH, hydrotreating catalysis; Springer: New York, 
1996. 
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237- Encapsulation and eletrochemistry study of ortho-toluidine blue
into mesoporous silica 
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mediator in the electrocatalytic process. Ortho-toluidine blue 

ng electron microscopy, nitrogen 

t al.Science 269 (1995) 1242-1244. 

de Castro, Laércio Caetano, Newton Luiz, Dias Filho 

Brasil, 56, CEP 15385-000, Ilha Solteira, Sao Paulo, Brazil. 

Encapsulation of ortho-toluidine blue (organic cation) into mesoporous silica 
previously prepared with non-ionic surfactant as the structure-directing agent 
was studied in this work. Ortho-toluidine blue was used because this dye can 
act as electron 
encapsulated into mesoporous silica was characterized by small angle X-ray 
scattering, infrared spectroscopy, scanni
sorption-desorption, thermalgravimetric analysis, and cyclic voltammetric 
technique. Results shown that ortho-toluidine blue was encapsulated into 
micrometric spheres silica with 3D wormhole mesoporosity. The 
electrochemical behavior of orthotoluidine blue adsorbed was verified by 
means of a modified carbon paste electrode using cyclic voltammetric 
technique. 

FAPESP 

 

References 
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238- Salt-doped self-assembled bilayered amide cross-linked 
alkyl/siloxane hybrids 
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1 Universidade de Trás-os-Montes e Alto Douro, Chemistry Department and CQ-VR/ 5001-
801 Vila Real, Portugal 
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 most challenging tasks of the sol-gel strategy is to control the 
 order of the resulting hybrids [3]. Following this approach, we 

ported recently a photoluminescent highly-organized bilayer amide cross-
nked alkyl/siloxane hybrid (mono-amidosil) [4] self-assembled by 

r hydrogen bonds between amide groups, van der Waals 
erdigitated 

e phase separation between 
s. These interactions determine 

the emergence of a thermally-actuated photoluminescence memory effect 
induced by a reversible order-disorder phase transition of the alkyl chains 
involving ~30 lamellae (~150 nm) [4]. 

In the present work, the mono-amidosil host matrix has been doped with 
different ions with the aim of investigating the influence of the presence of the 
guest salt on the order-disorder phase transition temperature and inspecting 
the emergence of new nanoscopic properties. We have also examined in 
detail the structural modifications arising from the coordination of the cations 
to the amide cross-links.  

References 
[1] C.J. Brinker, G. W: Scherer Sol-gel Science: The Physics and Chemistry of Sol-Gel 
Processing, Academic Press, San Diego, CA, 1990. 
[2] Functional Hybrid Materials, Gómez-Romero, P. and Sanchez, C. Editors, Wiley 
Interscience, New York, 2003. 
[3] (a) C.T. Kresge, M.E. Leonowicz, W.J. Roth, J.C. Vartulli, J.S. Beck, Nature 1992, 359, 
710; (b) S. Inagaki, S. Guan, T. Ohsuna, O. Terasaki, Nature 2002, 416, 304. 
[4] L.D. Carlos, V. de Zea Bermudez, V.S. Amaral, S.C. Nunes, N.J.O. Silva, R.A. Sá 
Ferreira, J. Rocha, C.V. Santilli, D. Ostrovskii, Advanced Materials. 2007, 19, 341 

3 Chalmers University of Technology, Department of Applied Physics/ 41296 Göteborg, 
Sweden 
4 Universidade de Aveiro, Chemistry Department and CICECO/ 3810-193 Aveiro, Portugal 

The sol-gel technique [1] offers a low-temperature route to prepare advanced 
tailor-made and innovative organic-inorganic hybrid systems [2] with 
attractive properties (such as hardness, optical transparency and thermal e 
chemical resistance) suitable for a wide range of practical applications. 
Through the combination of appropriate experimental conditions (solvent, 
catalyst, pH) of sol-gel route with the adequade choice of the organic and 
inorganic components unlimited new materials and unknow properties can be 
created. 

One of the
degree of
re
li
intermolecula
interactions between all-trans alkyl chains assuming a partially int

elated to thpacking mode and an entropic term r
the alkyl chains and the siloxane nanodomain

POSTERS - ABSTRACTS 421



 

239- Direct synthesis of ordered and highly functionalized 
organosilicas containing carboxylic acid groups 
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Ordered and highly functionalized organosilicas containing carboxylic a
groups were obtained in one step by hydrolysis and polycondensation of a 
cyanoalkyltrialkoxysilane (NC–CH2–(CH2)nCH2–Si(OR)3 with n = 1, 3 and 9)
under acidic conditions; the europium ion adsorption capability of thes
materials was investigated. 
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240- Self-Assembly of SiO2 Microspheres by Electrophorsis Method 
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Elecrophorsis was employed to induce self-assembly of three-dimensional 

nt prior to electrophorsis process. To obtain 
desirable self-assembled structure, variables including size of microspheres, 
concentration of microspheres, bath temperature, electrode configuration, 
and strength of electric field were investigated.  We identified suitable 
combination of parameters that renders close pack structure of FCC in 
thickness of several hundred layers.  Under SEM observation, the self-
assembled structure is surprisingly robust and exhibits very few defects.  We 
believe that electrophorsis provides a unique approach in constructing three-
dimensional structure.  

References 
[1] M. Holgado, F. Garcia-Santamaria, A. Blanco, M. Ibisate, A. Cintas, H. Miguez, C.J. 
Serna, C. Molpeceres, J. Requena, A. Mifsud, F. Meseguer, anda C. Lopez, Langmuir, 1999, 
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structure made of SiO2 microspheres [1-3].  In our approach, 
tetraethylorthosilicate (TEOS) was used as the precursor for preparing SiO2 
microspheres with average size between 200~800 nm.  With addition of 
appropriate additives, the as-synthesized SiO2 microspheres were dispersed 
thoroughly in ethanol solve
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Although the last decade brought much progress in the field of low molecular 
mass organogelators[1], a proper design of new gelators is still a hard task or 
very often even a matter of chance. Gels derived from low-molecular-mass 
compounds have attracted special interest on account of their unique 
features, potential applications and simplicity of the gelator molecules. 
Because gelator molecules are relatively small the formation of the gel has to 
be based on its spontaneous self-assembly under non-equilibrium conditions 
such as the cooling of oversaturated solutions. During the gel formation the 
crosslinked fibrous structure is created, which can be observed on TEM or 
SEM pictures In the case of title glucofuranose derivatives the formation of 
intermolecular hydrogen bonds is a driving force for this process[2].  

The gelating
as presented on the picture below were examined, including two-component 
(two gelators) systems and water containing gels. 

 

O

OOH

O
OH
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References 
[1] P. Terech & R. G. Weiss, Chem. Rev., 1997, 97, 3133 
[2] R. Luboradzki & Z. Pakulski, Tetrahedron, 2005, 61, 10122 

POSTERS - ABSTRACTS 424 



242- Effect of Cation Substitution on the Magnetic and Elec
Properties of Y-type Barium H

trical 
exaferrite produced by a sol-gel 

combustion method 

Roberto da Costa Lima, Magali Silveira Pinho, Tsuneharu Ogasawara 

 Research Institute (IPqM), Rua Ipiru no.2, Praia da Bica, Ilha do 

 Metallurgical and Materials Engineering, Federal University of Rio de 
Janeiro (COPPE/UFRJ), RJ, Brazil 

acid, in 
stoichiometric molar ratios. The mixed solution was heated at approximately 

he dried gel was ignited in 
oC. The gel underwent a high volume foaming 

ombustion and generated a loose powder. The obtained powders were 
treated at 450oC in air for 1h to eliminate any carbonaceous residue [2] and 
then were calcined to form the Y-type hexaferrite crystalline phase. X-ray 
diffraction and fluorescence techniques (XRD and XRF, respectively), 
Scanning Electron Microscopy (SEM) was used to characterize the 
samples´s microstructure, while magnetic properties were evaluated by using 
the vibrating sample magnetometer (VSM). Results from XRD showed that 
the Y-type phase formed when held 4h at 950oC. The X-ray fluorescence 

is confirmed the planned stoichiometry of the powders. Hysteresis 
urves of the samples showed good magnetic properties: 26.6 emu/g 

22.00 emu/g for CuY, and 0.31 kOe coercive 
h.The particle size of the powders was calculated according to 

 Sc t 210 nm. 
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Ferrites are magnetic materials that cover a wide field of technological 
applications in radio frequencies due to their high initial permeability and high 
electrical resistivity, in addition to the chemical stability and low cost. Barium 
hexaferrites have been classified according to their structures into five main 
classes: M, W, X, Y and Z-type [1]. The focus of this work is on the effect of 
Cu and Zn substitution to the magnetic and electrical properties of Y-type 
barium hexaferrite and associated microwave absorption properties. For this 
purpose, samples with Ba2Zn2Fe12O22 and Ba2Cu2Fe12O22 compositions were 
synthesized by the citrate sol-gel combustion method, using analytical 
reagent grade barium nitrate, ferric nitrate, zinc nitrate and citric 

70oC and then ammonia solution was drop-wise added to adjust the pH to 
approximately 7.5. The mixed solution was allowed to evaporate under 
reduced pressure in a rotary evaporator at 80oC. T
a furnace pre-heated to 250
c

analys
c
magnetization for ZnY and 
force for bot
the herrer´s equation. The average size was abou
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operating devices. Due to their unique physical properties, hexaferrites have 
high potential for application in diverse areas [1,2]. The use of sol-gel 
technique allows to achieve the homogeneity of ions at atomic level in the 
metallic citrate precursor complex (sol-gel precursor) and lower temperature 
formation of barium hexaferrites. Ba2Co2Fe12O22 powders were prepared by 
the citrate sol-gel combustion method, using stoichiometric molar ratios of 
analytical reagent grade barium nitrate, ferric nitrate, zinc nitrate and citric 
acid. The mixed solution was heated up to 70oC and then ammonia solution 
was added drop-wise to adjust the pH to 7.5. The mixed solution was allowed 
to evaporate under reduced pressure in a rotary evaporator at 80oC. The 
dried gel obtained was ignited in a furnace pre-heated to 250oC. The gel 
underwent a large-volume foaming combustion and gave rise to loose 
powder. The resulting powders were treated at 450oC in air for 1h to 
eliminate the carbonaceous residues [3] and then were calcined to form Y-
type hexaferrite crystalline phase. The thermal decomposition process of the 
citrate gel powders was investigated by using DSC/TGA and Fourier 
transform infrared spectroscopy (FTIR) techniques. X-ray diffraction and 
fluorescence techniques (XRD and XRF) were used to characterize the 
resulting particles. XRD showed the Y-type phase formation at 950oC/4h. 
Scherrer’s equation allowed to determine the average particle size as being 
200 nm. 
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a slower one which end after 5 hours. 
aF accelerates the kinetics and change the structure of the 

 has been encapsulated in the different materials and its catalytic 

2 2  
ABTS in aqueous media was used as test reaction and catalysis results were 
followed by UV spectrophotometry.  
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Enzymes are powerful catalysts but their fragility often slow down their use in 
tehnological processes. A simple and economic method to stabilize enzymes 
against denaturation and to enable their separation  from the reaction media 
can be realized by immobilizing the enzymes in an inorganic support such as 
sol-gel silica [1]. 

We have recently developped a new method of enzymes encapsulation, 
which add a control of porosity to classical sol-gel synthesis by introducing 
natural surfactants, such as lecithin, and dodecylamine during the sol-gel 
process [2]. �-lactose has been used as enzyme protecting agent and 
tetraethoxysilane  as source of silica in a alcoholic/water media. In the 
present study, we show by introducing EPR probes into the system, that 
initial mixed-micelles of dodecylamine and lecithin are formed and will 
contribute to the formation of an isotropic tridimensional structure, named 
Sponge Mesoporous Silica with a pore size of 6 nm and a specific surface 
area of 600m2/g. Different techniques of characterization (nitrogen sorption, 
XRD, TEM, SEM) have been used to study the influence of the different 
reactants on the structuration of the materials. The kinetic of synthesis of 
each material has been followed by EPR by using radical probes dissolved 
into micellar systems. First results show that materials are formed following 
two steps, a rapid one in 100 min and 
Addition of N
materials. 

Hemoglobin
activity has been evaluated to determine the best structure for the 
encapsulation of the protein. Hemoglobin is a globular protein of 6 nm which 
pseudo-peroxidase activity has been shown in the 1970s [3]. This protein is 
able to oxidize different substrates in presence of H O . The oxidation of
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Ordered mesoporous materials like SBA-15 possess a network of channels 
and pores of well-defined size in the nanoscale range. This particular pore 
architecture makes them suitable for hosting a broad variety of compounds 
into the silica m

work, magnetic nanocomposites embedded into mesoporous silica were 
prepared in two steps. Firstly, magnetite was synthesized by precipitation of 
Fe3O4 from a solution of iron sulfate, potassium nitrate and potassium 
hydroxide. After this, the magnetic nanoparticles were coated with 
mesoporous silica by using nonionic block copolymer surfactants as 
structure-directing agents. Characterization of the materials was carried out 
by using X-ray diffraction, N2 adsorption desorption isotherms and 57Fe 
Mössbauer spectroscopy. Our results revealed an well-ordered mesopore 
structure of the nanocomposite, suggesting that the samples structure can be 
described as a honeycomb of hexagonal mesopores separated by 
continuous silica walls and the coating layer is distributed homogeneously 
over the magnetic nanoparticles. Mössbauer spectroscopy shows that 
magnetite is almost completely (or highly)  preserved in the applied synthesis 
route. 
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room temperature synthesis, the metal-organic precursors and organic 

show strong chemical bonds between inorganic and organic parts. 
he range from 100 to 348 m2/g. A different 

design of the surface structure of samples was established by AFM. In the 
synthesized samples the average size of nanoparticles on the surface is 
about 6 -12 nm and the dimensions of their self-assembled aggregates are 
about 25 – 86 nm. 

The synthesized nanocomposites were tested for obtaining active 
biocatalysts applied in biotechnology. 
 
Acknowledgement: The financial support from the Bulgarian National Science Fund, NT-2-01, 
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Sol-gel chemistry has been applied to different research areas for years. The 

solvents, as well as the possibility of controlling the chemical conditions of 
the sol-gel process allow the introduction of organic and bioorganic 
molecules within the inorganic network. 

In the present work has been described and discussed the research result on 
sol-gel synthesis and structure of silica hybrid nanocomposites, containing 
carrageenan. Four different types of silicon precursors have been used-
tethraethylortosilicate (TEOS), tethramethylortosilicate (TMOS), 
methyltriethoxysilicate (MTES) and ethyltrimethoxysilicate (ETMS). The 
samples have been prepared at room temperature by replacing different 
quantity of the inorganic precursor with organic component. For studying the 
structure of the synthesized hybrids the following methods have been used:  
FT-IR, XRD, BET-Analysis, EDS, SEM, AFM and roughness analysis. 

The influence of type of silicon precursors and carrageenan quantity on 
structure, surface area and design and size of nanostructure have been 
established. All the studied nanocomposite hybrids have an amorphous 
structure. The FT-IR spectra of synthesized hybrid materials with MTES and 
ETMS 
Surface area in all samples is in t
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The viability of embedded bacterial cells remains a critical point in the 
fabrication of sol-gel layers for biotechnological purposes. Often, a rapid 
damage of the cell membranes occurs during the drying process, followed by 
the lost of metabolic activities. To overco
endospores as metabolic inactive bio-component has been proven as a 
reliable option. The layers are stable for several years under dry conditions 
while maintaining the germination capability of the embedded spores. The 
transformation of Bacillus sphaericus from the dormant to the vegetative 
state was achieved by activation with a 1:1 ratio of the chelate of Ca2+ and 
dipicolinic acid (Ca2+-DPA) in a controlled manner. Thereby, the amount of 
outgrowing spores of B. sphaericus JG-A12 depends on the concentration of 
Ca2+-DPA. The inhibition of the nutrient-dependent germination pathway by 
the immobilization as well as the key role of Ca2+-DPA as chemical trigger for 
the nutrient-independent route of spore outgrowth have been evidenc
this way, new perspectives in view of bioreactor design and process 
controlling seem to be possible. 

The germination process is accompanied by a significant volume increase of 
the bio-component, leading to mechanical stress impacts on the silica layers. 
The mechanical stress development was measured and quantified on spore 
containing silica layers on gold-plated silicon wafers using a capacitive 
deflection measurement. Using the Stoney approximation, the occurring 
mechanical forces could be calculated. In maximum, the germination of the 
spores provoked stress forces of about 80 MPa. 
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The development of sol gel techniques for immobilising functioning biological 
species such as proteins/enzymes, bacteria, within inorganic hosts at 
ambient temperature is a dynamic area of nanotechnology that links the 
chemistry of inorganic materials with biotechnology. Such immobilisation 
strategies offer a number of significant technological advantages over 
polymeric materials for applications such as biocatalysts. Sol gel silica 
monoliths are ideal materials for encapsulating biomolecules, due to their 
high surface area and porosity. However, the silica network formed via the 
sol-gel process is normally prepared under either acid or base conditions, 
which are not compatible with most biomolecules. This limitation is generally 
overcome using a two step method involving: (1) sol formation under 
acid/base condition; and (2) neutralising the sol to around pH 7 for 
biomolecule encapsulation. 

In this study, a one step method involving the NaF catalysed hydrolysis of 
mixtures of tetramethylorthosilicate (TMOS) and methyltrimethoxysilane 
(MTMS) was used to encapsulate bovin
conditions in the presence of glycerol. The structural evolution of the 
inorganic network as a function of the MTMS:TMOS ratio and the BSA 
content (0 to 10 mg BSA/ml gel) was investigated using a suite of 
complementary techniques, including FTIR, 29Si NMR, SAXS, SANS, SEM 
and gas adsorption. The role of BSA in mediating the structural evolution of 
the inorganic network will be discussed. 
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At pr
market for technical and functional textiles like textiles with antimicrobial 
coatings, text
cosmetically or pharmaceutically active agents. Now the chemical and 
physical modification of nanoparticular SiO2 sol-gel coatings by immobilized 
bioactive agents, biomolecules, biopolymers, and cellular systems offers 
manifold possibilities to prepare functional textiles mentioned above [1]. 

In comparison with organic polymer coatings, advantages of the inorganic 
sol-gel coatings comprises a high mechanical, chemical and thermal stability, 
high transparency and photo stability, the unproblematic immobilization even 
of oily and high-viscous agents, the controllable porosity and release of 
embedded agents and the biological inertness. Options of bioactive sol-gel 
coatings to functionalize textiles for medical and well-being applications are 
demonstrated by means of following applications: 

(1) textiles with  antimicrobia
with embedded natural perilla oil, manuka oil and manuka honey, resp., 

(2) textiles with immobilized natural aromatic oils for the therapy of diseased 
respiratory tracts like mixtures of eucalyptol, menthol and camphor. 

(3) textiles with immobilized anti-allergic oils, e.g. with  bisabolol, the anti-
inflammatory agent of the camomile plant, and with oil of the evening 
primrose which contains high parts of the skin-cared unsaturated fatty acids 
linoleic acid and γ-linolenic acid. Results of the antimicrobial properties , 
wash fastness and medical tests of the b
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Sol-gel processing of apatite coatings has demonstrated a powerful way to 
optimize the coatings through modifying chemical compositions [1]. However, 
the key factors on biological performance of the coatings include surface 
morphology [2]. A surface with appropriate roughness could favor cell 
attachment, furthermore, bone formation process could begin on the surface 
[3].  

In this work, nanosized particles of hydroxyapatite (HA), -tricalcium 
phosphate (TCP), or Zn containing β-tricalcium phosphate (ZnTCP) are 
incorporated into fluoridated hydroxyapatite (FHA) coatings, trying to tailor 
the surface roughness and increase ability of essential metal ion release. The 
sol-gel derived coatings were characterized by XRD and SEM for checking 
the influences on physicochemical properties; And in vitro cell culture was 
done for checking the influences on cell culture behaviors. The results 
showed that incorporation of nanosized Ca pho
coatings existed in a heterogeneous way, a cluster of the particles 
agglomerated into islands to cause an increase in roughness; The cell culture 
results showed that FHA coatings with ZnTCP particles had best cell viab
which could be attributed to Zn release besides increase in roughness. This 
work could give a significant option to create better biological performances 
of apatite coatings. 
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Bacterial cellulose (Acetobacter xylinum) and hydroxyapatite biocomposites 
were prepared from bacterial cellulose previous triturated and calcium 
chlor
piece of bacterial cellulose was immersed in alternating solutions of calcium 
and phosphate ions for 12 hours. Bacterial celluloses immersed at different 
molar ratio of calcium and phosphate ions were died at 50ºC/24h. Bacterial 
cellulose and hydroxyapatite biocomposites were characterized by X-ray 
diffraction, infrared spectroscopy, nuclear magnetic resonance, 
thermalgravimetric analysis and scanning electron microscopy. 
Hydroxyapatite formation into porous of bacterial cellulose was confirmed by 
previous results, and the pores of cellulose are templates of hydroxyapatites 
particles. 

Preliminary biological assays were performed with 18 rats to assess 
biocompatibility of composite. Bone defect of 3mm/10mm and 2mm on tibia 
of the rat were prepared. On the left side (GI), defect has been covered with 
the biocomposite and the right side (GII) has been used as a reference. After 
7, 30 and 120 day
analysis the
compatible a
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The ability of assembling inorganic, organic, and even bioactive compo

multifunctional hybrid materials. In this context the association of the organic 
and inorganic phases in siloxane-polyethers hybrids, allows to monolithic 
materials presenting good mechanical resistance, transparency and flexibility, 
being suitable for application in several scientific and technological fields, 
including the human health ones. Recently, we have observed that the 
hydrophilic/hydrophobic character of the organic polymeric moieties 
determines the swollen/diffusion control of the drug release. The aim of this 
work was to reach a precise control of the sodium diclophenac release rate 
by combining different proportions of hydrophilic poly(ethylene oxide) (PEO) 
and hydrophobic poly(propylene oxide) (PPO) polymer chains. These 
matrixes were prepared by mixing different fractions of siloxane-PEO and 
siloxane-P
incorporated during hydrolysis and polycondensation steps. The nanoscopic 
structure of monolithic xerogel was analyzed by small-angle X-ray scattering 
(SAXS). It revealed the formation a two hybrid phases, i.e., siloxane-PEO 
and siloxane-PPO blends. As designed, the drug release profile of hybrid 
matrixes could be finely tuned by adjusting the PEO/PPO proportions. In fact, 
both the rate and the total concentration of the released drug were 
proportional to the hydrophilic/hydrophobic balance of hybrid blends. 
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A new binary system of hollow silica-calcia nanospheres have been 
successfully prepared by 
orthosilicate (TEOS), calcium nitrate tetra hydrate were used as silica and 
calcia source respectively and an ammonia solution was used as catalyst. 
The source of calcium was added after an hour because TEOS first must be 
hydrolyzed to obtain silanol groups that bond to calcium. The choice of the 
components of the oil and water phase, which stabilize the emulsion, is the 
key factor contributing to the formation of spherical particles. The surfactants 
Span 80 and Tween 20 were used to control the shell thickness, the surface 
form, the size and form of the pores. The resulting nanospheres with 
diameter from 110nm to 180nm, obtained after calcination at 600°C. Calcium 
bid fair to conduce in narrow size distribution. The in vitro bioactivity study 
was carried out by soaking in a simulated body fluid (SBF) at 37°C. 
Formation of crystalline phase was observed on the surface of nanospheres 
and the presence of calcium seems to promote the growth of apatite layers, 
compared to nanospheres without calcium. The properties of all samples 
were determined by FT-IR, SEM and XRD method. The hollow structure of 
nanospheres provides significant properties such as low density, large 
specific surface area, stability and surface penetrability. Encapsulation of 
various molecules with bioactivity is also a property that raises both scientific 
and industrial interest. 

The achieved properties make these hollow spheres suited for several 
applications including molecular biology, biotechnology, cancer t
p

POSTERS - ABSTRACTS 436 



254- In vitro degradability and protein release behavior of gelatin-
silicate porous hybrids 

K. Tsuru1,3, S. Hayakawa] K. Deguchi2, K. Kataoka2, N. Huh2, A. Osaka1,3 

 Science and Technology, Okayama University, 
0, Japan 

hosphate buffered solution (PBS) was investigated as 
a function of the GPTMS contents. The weight loss was calculated with the 

 has been loaded to each hybrid sol after adjusting pH 
7.4 by addition of 1N NaOH solution. The amount of cytochrome C, released 
from them into PBS, was measured by BCA protein assay at various periods. 

Porous gelatin perfectly dissolved in PBS within a few minutes while Gelatin-
GPTMS hybrids could keep their shape after 30 days soaking. The weight of 
the hybrids gradually decreased with increasing soaking time and made it to 
80% of the original weight at 7 days. The degradability of the hybrids can be 
controlled by the content of GPTMS.  The release of most cytochrome C from 
the hybrids was associated with degradability of the hybrids.  This means that 
the release of cytochrome C was also controlled by GPTMS contents.  And 
also, we confirmed that active b-FGF can be released from the hybrids.  
Therefore, it is indicated that this porous gelatin-GPTMS hybrids have a 
potential as matrix equipped with drug delivery function. 
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(2) L. Ren et al., Biomaterials, 23 (2002) 4765. 
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University, Shikata 2-5-1, Okayama 700-8558, Japan 
[3] Research Center for Biomedical Engineering, Okayama University, TSUSHIMA 3-1-1, 
Okayama 700-8530, Japan 

Tissue engineering scaffolds may incorporate some additives such as drugs 
or proteins, like growth factors, that have certain effects on cell growth, cell 
differentiation, and anti-inflammation either in their matrix or in the pores.  We 
have already reported that organic-inorganic hybrids derived from gelatin and 
3-glycidoxypropyltrimethoxysilane (GPTMS) showed in vitro cytocompatibility 
and degradability[1-3]. In order to apply for tissue engineering scaffold, 
interconnected pores were introduced to the hybrids by freeze-dryer and their 
degradability was controlled by the GPTMS content.  Cytochrome C 
employed as a model growth factor protein was loaded into the hybrids and 
the release from the hybrids was examined preliminary in vitro in this 
experiment. 

Appropriate amounts of GPTMS were added to 2 mass% gelatin in 0.1 M HCl 
solution under stirring at 40°C for 1 hour.  The resultant solutions were 
poured into polystyrene containers, and kept at -20°C for 1 day.  The frozen 
samples were put into the freeze–dryer and lyophilized until being dryness.  
Their degradability in p

equation, weight loss (%) = 100(Wb-Wa) / Wa, where Wa and Wb stand for 
weight after and before being soaked in PBS. 100mg of Cytochrome C 
(pI=10.1, MW=12,000)
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255- Synthetic Hybrid Resilin Gels: A Perfect Rubber-Like Protein 
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Elastic proteins are ob
plant to invertebrate to human, where they have evolved to fulfil precise 
biological function. The elasticity of resilin is exploited by animal in 
locomotion, through storing energy, especially in jumping and flight. Resilin is 
composed of naturally occurring protein polymers in which biological control 
of the polypeptide sequence made a material with mechanical and resilience 
characteristics exceed those of any synthetic and non-peptide natural 
polymer. We have successfully cloned, expressed and invitro crosslinked 
insect proresilin to prepare resilin like polypeptide with unusual viscoelastic 
characteristics with resilience characteristics more than 95% in preferred 
swollen gel state. The molecular basis of the unusual resilience 
characteristics of the resilin gel is unknown but of significant scientific interest. 
In this rese
organisation behaviour of crosslinked resilin gel. Protein–inorganic hybrid 
was prepared using sol-gel method. The effect of drying and re-swelling on 
the organisational behaviour has been established. We also explore the 
viscoelastic characteristic of this resilin elastomer gels over a wide range of 
experimental conditions. The correlation between self-organisation and 
unique resilience behaviour has also been established. In addition to this 
study, we have established the morphology of hybrid resilin coatings on the 
silicon wafer substrate using the Micro-TA instrument. We have also 
demonstrated control and manipulate of the morphology and organisation of 
resilin thin film on solid substrate. 

References 
1. N. K. Dutta, N. D. Tran, N. Roy Choudhury, A. J. Hill, C. Elvin Robert Knott SANS 
investigation of the Self-organization behavior in Synthetic Resilin Gels: A Perfect Rubber-
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Proceedings, 28th Australasian Polymer Symposium & Australasian Society for Biomaterials 
16th Annual Conference, 5-9 February, 2006, Rotorua, New Zealand, pG3/5. 
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256- SBA15-N-iPAAm  HYBRID MATERIAL FOR DRUG DELIVERY 
APPLICATIONS 

rvalho, B. C.  , Sousa, E. M. B. , Sousa, R. G. 
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2-  Departamento de Engenharia Química – UFMG – Rua Espírito Santo, 35-6º Andar, Belo
Horizonte, MG, Brazil. CEP: 30.030-160 

The developing of mesoporous materials offers new possibilities for 
incorporating biological agents within the silica structure and for controlling 
their release kinetics from the matrix due to its well arranged pore 
architecture. Indeed, the introduction of an appropriate organic compound 
into this ceramic has been presented an excellent results regarding to the 
control of drug liberation. In this work two types of materials were used to 
evaluate the delivery: SBA-15 and a hybrid SBA-15-N-iPAAm. The samples 
were charged with the acetaminophen as a model drug and the release 
essays were carried out in vitro. Significant differences were observed 
among the release patterns of the different materials, and the rate is 
influenced by the presence of polymer on the mesoporous. 
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257- Sol-Gel derived mesoporous bioactive glass monoliths 
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Figure 1: Crack-free monolith 
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isotherm 

Laurence Courtheoux, Jean-Marie Nedelec, Edouard Jallot 

Laboratoire de Physique Corpusculaire CNRS/IN2P3 UMR 6533 

ecessary triethyl 
phosphate, with ethanol and HCl as catalyst. Gelation and aging occur in 
Teflon moulds by using several thermal treatments from 60 to 150°C. After 2 
days at 150°C, crack free monoliths are obtained (Figure 1) which are then 
stabilized without any damage by further drying procedures up to 600°C. The 
samples display typical mesoporous structure as shown on the N2 
adsorption-desorption isotherms (Figure 2) with pore diameter ranging from 5 
to 10 nm and specific surface area between 70 and 140 m2.g-1, depending on 
the chemical composition and the drying procedure. Finally, the role of 
textural properties on bioactivity was studied in vitro at the micrometer scale 
by ion beam techniques during glass/biological fluids interactions. Particle 
Induced X-ray Emission (PIXE) coupled with Rutherford Backscattering 
Spectroscopy (RBS) was developed1 to get chemical mapping at 
glass/biological fluid interface both for major components and trace elements. 
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The many advantages of sol-gel glasses over melt derived analogues have 
favored their development as bioactive materials such as for bone repair and 
replacement. Furthermore, the higher bioactivity of sol-gel glasses for a large 
range of composition has been widely reported. However, most of those 
studies involve only powders. Indeed, the numerous cracks which generally 
occur during drying and thermal treatments make the preparation of 
undamaged monoliths very difficult. 

Thus, the first challenge of our study was to develop a simple and fast way to 
get crack free monoliths with a composition (SiO2)0.75-x-(CaO)0.25-(P2O5)x with 
x varying from 0 to 0.075. This was achieved through mixing at room 
temperature, TEOS, water, calcium nitrate and if n
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licate) sol was prepared [1] by the partial 
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258- Preparation of hydrogels for enzyme immobilization by s
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Sol-gel process is a favorable method for the preparation of inorganic 
hydrogels for enzyme immobilization. The preparation and properties of 
various types of silica hydrogels based on tetraethoxysilane (TEOS), 3-
glycidyloxypropyltriethoxysilane (GPTMS) and 3-aminopropyltriethoxy silane 
(APTES) was studied. Glycerol was added to the sol to reduce shrinkage of 
gels. A water soluble poly(glyceryl si
hydrolysis and condensation of TEOS, TEOS with GPTMS and TEOS with 
APTES forming polysilicate. This was followed by transesterification with 
glycerol in a one-pot reaction catalyzed by hydrochloric acid. Gelation was 
performed through mixing poly(glyceryl silicate) sol with water and buffer 
solution. Residual glycerol in the silica hydrogel was either removed by 
washing or silica gel is left to slowly mature, which reduces the magnitude of 
shrinkage during the long-term storage [2]. Fluorescence microscopy was 
used to monitor the penetration of fluorescently labeled dextrans of different 
molecular weight into the formed hydrogels to determine their exclusion limit. 
Bovine serum albumin (BSA) and glucose binding protein (GBP) were 
immobilized into formed silica hydrogels as the model enzymes. Their 
leaching (BSA, GBP) and glucose-sensing properties (GBP) were monitored 
by UV-VIS and fluorescence spectroscopy.  
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259- Fine tuning of the bioactivity of bioceramics : a sol-gel approach 
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gical fluids interface and to perform local measurements of 

re characterized using Particle Induced X-ray Emission 

nts quantification. Elemental maps of 

We will also demonstrate that the sol-gel derived materials can even present 
higher functionality. This will be illustrated by the anti-inflammatory properties 
of sol-gel derived Zn-doped HAP. 

Nedelec3 
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de Clermont-Ferrand
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Bioceramics have been used for more than 50 years to replace or repair 
diseased or damaged parts of the body. In particular bioactive ceramics allow 
the creation of a strong interfacial bond between the ceramic and the 
surrounding tissues. These materials (mainly hydroxyapatite and Bioglass®) 
are now used as scaffold for tissue engineering. In all applications, it is 
indeed fundamental to control the bioactivity of the ceramics. It appears that 
the sol-gel chemistry provides a useful way to reach this objective. 

The bioactivity is mainly controlled through the kinetics of physico-chemical 
reactions occurring at the interface between the implant and the tissues. 
These reactions are in turn strongly dependant upon the porosity and the 
composition of the material. 

In this paper we will show how the sol-gel process can be efficiently used to 
tune the bioactivity of HAP and bioactive glasses through the control of the 
porosity and the doping with some trace elements present in natural bone. 
The bioactivity of the various prepared ceramics has been assessed by 
original micro-ion beam technique. In this study, we used the sensitivity of ion 
beam analysis methods to characterize in vitro the bioactive 
ceramic/biolo
elemental concentrations at the 10-6g/g level. Samples (powders and 
monoliths) were soaked in biological fluids for periods up to 10 days. The 
surface changes we
(PIXE) associated to Rutherford Backscattering Spectroscopy (RBS), which 
are efficient methods for multielemental analysis. In addition, these ion beam 

ethods permit accurate trace elemem
major and trace elements were obtained at a micrometer scale and revealed 
the bone bonding ability of the materials. 
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260- PVP-Assisted Aqueous Solution-Based Sol-Gel Deposition of
Zirconia Thin Films:Comparison with Alkoxide-Based Sol-Ge
Processin
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Res., 18, 466 (2003). 
[3] H. Kozuka, D. Okamoto, H. Nishikawa and K. Doi, Trans. Mater. Res. Soc. Jpn., 29, 2239 
(2004). 

R. Yahata and H. Kozuka 

Department of Materials Science and Engineering, Kansai University, 3-3-35, Yamate-cho, 
Suita, 564-8680, Japan 

Aqueous coating solutions without alcohols are strongly desired in industries.  
However, materials normally have poor wettability to aqueous solutions due 
to the high surface tension of water.  Our group has previously demonstrated 
that homogeneous gel films could be deposited on substrates when 
polyvinylpyrrolidone (PVP) is added to aqueous solutions of metal salts [1,2]. 
Such PVP-containing aqueous solutions have another benefit; single phase 
complex oxide ceramic thin films can easily be prepared [3]. How
details in precursor-to-ceramic thin film conversion are still unknown, and the 
comparison on the properties and conversion details has not been made so 
far with ordinary alkoxide-based sol-gel deposition. 

A ZrCl2O-PVP-H2O solution 
average molecular weight) : H2O = 1 : 1 : 265, was prepared, where the mole 
ratio for PVP was defined for the monomer.  Precursor films were deposited 
on Si(100) substrates by dip coating, and the films were dried at 100oC, 
followed by heat-treatment at 100-900°C. X-ray diffraction measurement 
revealed that the films are crystallized around 500°C. The thickness of the 
dried film was about 0.5 µm, exhibiting a significant reduction as large as 80 
% in the course of heating up to 900°C. The adhesion of the film to the 
substrate was evaluated by vertically pulling up a rod that was attached to 
the film with an epoxide resin adhesive.  The films heated at 100 to 300oC 
were delaminated at the film/substrate interface, while no delamination at 
such interface was observed for those heated over 400oC, indicating an 
increase in adhesion with increasing firing temperature.  The films showed an 
interesting behavior in pencil hardness. The hardness increased with 
increasing firing temperature from 100 to 400oC, but decreased drastically at 
500oC. These characters in precursor-to-ceramic thin film conversion were 
compared with those of alkoxide-derived z
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Microstructured reactors offer many advantages compared to traditional 
reactors: they allow 
to screen different operating conditions with a low inventory of reactants, they 
can be used for on-board production... 

If the reaction requires a solid catalyst, a shaping is necessary to make it 
stick to the microstructuration. Traditional coating methods can be employed 
but sol-gel is one of the most adapted to the structuration size. 

The reactor we had to coat was made of silicon micropillars (5 to 10µm 
diameter) separed from each other by 5 to 10µm free space (reactor from 
CEA-LETI, Grenoble). The objective was to deposit a Pt/gamma- Al2O3 
catalyst uniformly at the surface of the microreactor
selected as the Al2O3 source. Well-dispersed platinum on the oxide support 
was either obtained by a consecutive treatment of the oxide layer or by a 
modification of the sol-gel suspension. 

To characterize both the sol-gel suspension and the deposit, zeta potential, 
viscosity, pH and contact angle measurements were performed. XRD and 
AFM were also used to characterize the layer. It was found that the most 
important parameter to obtain an adherent and uniform oxide layer on the 
structured surface was the pretreatment of the silicon surface to make it 
hydrophilic. The oxidation of the silicon surface combined to a treatment by 
oxygen plasma or by a basic solution is necessary to make the sol-gel 
spread on the surface. 

The sol-gel is stable, with a zeta potential of 40mV, even when modified with 
a catalyst precursor. The solid particles in the sol present an average 
diameter of 100nm. After calcination at 600°C, the oxide phase transforms 
into gamma-Al2O3. The thickness of the deposited layer depends on the sol-
gel ageing. A slow phenomenon of peptisation occurs,
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262- Preparation of Self-Standing Titania Thin Films by Depositi
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 small crystallite size is believed to 
originate in crystallization in the presence of stress in films. However, no 

stress.  And if 

3 : CH3COCH2COCH3 : C2H5OH = 1 : 1 : 0.01 : 1 : 10, 
and then were fired at 700°C. The titania thin films tended to be more easily 
delaminated when the PVP coatings were heated at 400°C than at 300°C. 
Especially when PVP films were deposited at 500 rpm (0.7 �m thick), 
fragments of self-standing titania thin films could be obtained via firing at 
700°C. The self-standing titania thin films were 0.3 �m in thickness, and 
dense as revealed in SEM pictures. Crystallization behavior and crystallite 
size were compared between these self-standing films and coating films. 

Departm

Sol-gel-derived ceramic coating films normally have crystallite size as small 
as several tens nanometers, which particularly deteriorates the electric and 
dielectric properties of the films. The

experimental evidences have been presented on this issue. In order to clarify 
the effect of stress on crystallization and crystallite size, comparison should 
be made on crystallization between thin films with and without 
stress-free thin films can be composed of much larger crystallites, application 
of gel-derived thin films could be drastically widened, especially in the field of 
electronics and dielectrics. In the present study, free-standing titania thin 
films were attempted to be prepared by depositing gel films on substrates 
coated with organic polymers, followed by firing. And the crystallization 
behavior was compared with those prepared via ordinary deposition 
techniques. 

Si(100) substrates were coated with polyvinylpyrrolidone (PVP) by spin-
coating (500-8000 rpm) using solutions of molar compositions, PVP : 
C2H5OH = 1-8 : 60, where the viscosity average molecular weight of PVP 
was 650000 and the mole ratio was defined for the monomers. The PVP 
coating films were heat-treated at 300° or 400°C. 

Then titania gel films were deposited on PVP-coated substrates by spin-
coating (500 or 3000 rpm) using a solution of molar compositions, 
Ti(OC3H7

i)4 : H2O : HNO
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Inorganic-organic hybrid materials can be prepared by different synthetic 
routes, ranging from sol-gel process to different kind of polymerisation1. 
Recently, we have prepared two isostructural mercapto-functionalized 
zirconium- and hafnium-oxoclusters (M12(µ3-O)8(µ3-OH)8(MP)24•n(MPA), 
MPA = HS-(CH2)2-C(O)OH; MP = HS-(CH2)2-C(O)O-; M= Zr, Hf; n = 4 for Zr, 
n = 5 for Hf) which can be used as nanosized building blocks for the 
development of inorganic-organic hybrid materials through UV-induced thiol-
ene polymerization. The thiol-ene polymerization is a free radical reaction 
that proceed by a step-growth mechanism involving a free-radical addition 
followed by a chain-transfer reaction. The curing process is rapid and it can 
occur in absence of any photoinitiator and furthermore it does not suffer from 
oxygen inhibition. The two clusters2 were prepared by reacting 3-
mercaptopropionic acid with zirconium and hafnium butoxide, respectively, in 
an alkoxide:acid 1:7 molar ratio. The oxoclusters were thoroughly 
characterized by single-crystal X-ray diffraction, infrared spectroscopy (FT-
IR), 1H and 13C Nuclear Magnetic Resonance (NMR) Spectroscopy and 
Extended X-Ray Absorption Spectroscopy (EXAFS). In a first experiment, the 
zirconium cluster was embedded in a bulk polymethacrylic matrix by using 
different cluster: monomer molar ratios. EXAFS measurements performed on 
the hybrid materials showed that the structure of the oxocluster is retained 
even after embedding in the polymer matrix. Solid-state 13C NMR 
spectroscopy as well as FT-IR spectroscopy demonstrated that the inorganic-
organic hybrid materials are characterized by an almost complete 
polymerization of methacrylic acid, in which the oxoclusters are embedded 
and covalently bound to the polymer matrix. The zirconium oxoclusters3 were 
also used as building blocks for the thiol-ene photopolymerization of allyl 
pentaerythritol and trimethylolpropane-tris-(3-mercaptopropanoate) at 1:1 
molar mixture. The surface and in-depth composition of the samples was 
studied by X-ray photoelectron spectroscopy (XPS) and Secondary ion Mass 
Spectrometry (SIMS). 
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264- Conductive sol-gel modified textile fibres 
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Electrical conductivity of textile materials is important in cases, where 
electrostatic fillings can be very dangerous, especially in explosive 
environment. Integration of conductive fibers into textile materials also allows 
the transfer of signals for different purposes, such as transfer of information 
(chemical, electrical).Sol-gel technology is interesting for conductive textile 
surfaces coatings preparation, because its morphology and structure can be 
adapted to the desired functional purposes by simple variation of starting 
cocktail components (precursor, type of catalyst and solvent) and its process 
parameters (precursor/water ratio, aging time) [1]. All these simplify the 
preparation of conductive coatings on the substrate. 

The basic requirements for the ability of such coatings to conduct electricity 
are to make stable thin films on the surface of different fibres and to produce 
a crack-free coating. The most common approach used toward improving the 
stability of the sol-gel coating on the fibers includes the physical entrapment 
of organic polymers into the sol-gel pores or the reduction of surface silanol 
groups by the addition of organic functional groups through organo-silane 
coupling agents. For sol-gel conductive films, precursors such as 
tetrathiafulvalenes (TTF) are interesting as they have been at the origin of 
many molecular conductors [2] and can be organized in a silica based hybrid 
organic-inorganic material by sol-gel chemistry [3]. 

The acid and base catalyzed sol-gel solution were prepared by mixing TTF, 
tetrahydrofuran, TEOS and organically modified sol-gel precursor (MeTriEOS) 
at room temperature. Fibres such as polypropylene (PP), Lyocell, Modal, 
Nomex and Polyethylene Terephthalate (PET) were manually dipped into the 
cocktail. The conductivity of these fibres was finally determined. 
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265- Intellion: A Chloride Sensing Barrier Coating 

B. Duffy1, R. Varma1, J. Colreavy1, M. Oubaha2, C. McDonagh2 

[1] CREST,  Dublin Institute of Technology, Kevin St., Dublin 8, Ireland 
[2] National Centre for Sensor Research, Dublin City University,Dublin 9, Ireland 

This paper introduces the use of organically modified silanes as a dual 
function material for corrosion prevention on aerospace aluminium. The 
silanes form a barrier coating on the metal, retarding the passage of water 
and dissolved salts to the coating/metal interface. Chloride ions penetrate the 
coating will be complexed with a chromoionophore that has been dispersed 
through the coating. A colour change will appear in the coating in the 520 nm 
region, only occur after a threshold chloride concentration of 5�g.cm-2 has 
been reached. Such colour change in the clear coating will be easy to identify 
as regions of corrosion onset. 
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Biological applications of sol–gel materials have been extensively studied 
during the past decade. Many reports have demonstrated that sol–gel 
materials can serve as host matrices for biological materials, from proteins to 
whole cells.  Surface chemistry (chemical functional groups, wettability and 
surface charge), hydrophobic/hydrophilic balance and topography all affect 
the amount of protein absorbed as well as the cellular response in wide 
variety of cell. The advent of hybrid sol–gel materials opens new possibilities 
for tailoring efficient substrates for cell growth. A major advantage of these 
materials is that the library of methods and chemicals with which one can 
design almost any desired surface property, is practically endless. 

This report presents investigations on the formation, modification and 
characterization of different layers on glass substrates which could useful for 
the immobilization of protein and increasing of cells adhesion. The thin  sol-
gel derived films were prepared by dip-coating technique, glass substrate 
was coated with nanoparticles SiO2 layer using TEOS (tetraethylorthosilicate) 
as starting material and modified with APTES (3-aminopropyl-triethoxysilane) 
and glutaric dialdehyde for functionalized surface with amine and aldehyde 
groups. In further investigations, various modified sol-gel approaches for 
silica coating preparation have been tested and optimized, in order to 
prepare stable and alcohol-free films by dip coating method. With the aim  for 
preparation of thin film with different  surface wettability properties for cells 
growth,  the silica sol-gel solution were prepared with different ratio blends of 
TEOS/MTMOS (methyltrimethoxysilane) and TEOS/HMDS 
(hexamethyldisilazane). The films with various ratios of TEOS/MTMOS and 
TEOS/HMDS showed an increase in the water contact angles with increasing 
MTMOS and HMDS content.  The hydrophilic surface hydroxyl groups come 
from silanols and the hydrophobic, but lipophilic groups come from the 
methyls introduced into films. The coatings were modified with APTES for 
introduction of amine group on silica coating surface. For the characterization 
of the surface hydrophobic/hydrophilic properties the layers contact angle 
measurements were recorded. Relationship between the adhesion of cells 
and wetting contact angles for a variety of silica coatings surfaces will be also 
discussed. In conclusion, the sol–gel method provides a simple approach for 
controlling optimal film properties and surface modification relevant for 
biotechnology application. 
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This work deals with microstructural and electrochemical properties of 
aluminium-based alloys thin films. The alloying elements in the present study 
are some transition elements such as Ti [1], Cr [1,2], Fe [3] and Cu [4]. The 
films were r.f. (13.56 MHz) magnetron sputter-deposited under low pressure 
(<0.7 Pa) and temperature (<130 °C) on 75´25´1 mm glass slides from bulk 
composite targets. Phase diagrams of the co-sputtered thin films are much 
simpler than corresponding equilibrium diagrams. Amorphous phases with 
extend solid solutions are observed in films with Ti (20 at.%), Cr and Fe (~ 5 
at.%) and lower than 1.8 at.% with a phase separation in Al-Cu [5]. The films 
are much harder than corresponding traditional alloys. Compared to 
corrosion potential in saline mediums of steel XC18 (~ -500 mV), the Al-
based films containing less than about 20 at.% of alloying element are anodic, 
for higher contents they are cathodic. In the first case, they can be used as 
sacrificial coatings for the cathodic protection of steel. But, some precautions 
are to be taken where the surfaces to be coated might be very well polished 
and cleaned, the deposits did not have any discontinuities which cause 
localized corrosion pitting [6]. 

References 
[1] F.Sanchette, Tran Huu Loï, C. Frantz, Surf. Coat. Technol. 74-75 (1995), pp. 903-909. 
[2] F.Sanchette, Tran Huu Loï, A. Billard, C. Frantz, Surf. Coat. Technol. 57 (1993), 179-182. 
[3] M. Y. Debili, Tran Huu Loï, C. Frantz, CIT/revue de métallurgie (1998), 1501-1509. 
[4] M. Draissia, H. Boudemagh, M.Y. Debili, Physica Scripta, Vol. 69 No. 4 (2004) 348-350. 
[5] M. Draissia, M.Y. Debili, Philosophical Magazine Letters, Vol. 85, No. 8 (2005), 439–444. 
[6] M. Draissia, M.Y. Debili, J.P. Dinhut, J. New. Mat. Electrochem. Systems 8 (2005), 229-
233. 

POSTERS - ABSTRACTS 450 



268- Optimization and Characterization of Transparent Hydrophobic 
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A sol-gel formulation consisting of a pre-linked hydrophobic cluster from 
hydroxyl-terminated polydimethylsiloxane (PDMS) and titanium 
tetraisopropoxide (TIP) and a silica-based sol-gel matrix with silica hard fillers 
was developed and reported by us previously [1]. This paper describes the 
further optimization of the chemical composition and formulation procedures 
towards balanced mechanical, optical and surface properties. It was found 
that the nano-indentation hardness was inversely proportional to the PDMS 
content, and the abrasion resistance against a Wearaser (CS-10, from 
TABER) showed the same decreasing trend as increasing PDMS content.  
However, the water contact angle did not decrease significantly with 
decreasing PDMS. As a result, a high degree of hydrophobicity (water 
contact angle about 120°) could be maintained with only 10Vol% PDMS, 
while the hardness and abrasion resistance of the coatings were not 
compromised too much.  Atomic Force Microscopy (AFM) analysis showed 
that the surface morphology changes with varying PDMS content, which 
influences the droplet size during the spraying process, thus the surface 
contact angle. The higher Kurtosis values in the lower PDMS containing 
coatings may contribute to their higher contact angles. High optical 
transmittance was maintained by optimizing the chemical mixing processes 
as well as the spraying parameters. The surface morphology in relation to 
surface contact angle is discussed using Cassie and Baxter’s model and 
surface Kurtosis value as a practical model.  
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on Glass by Sol-Gel Technique 
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This study aims to produce a transparent color coating glass using color sol 
mixed with organic dyes or pigment. The coating method of color sol is more 
transparent and easier to change color than color glass manufactured 
through the high temperature melting method and the painting method. In 
addition, it has an advantage of making it possible to produce coating films 
through heat treatment and to coat on various shapes of glasses.  

Tetraethoxysilane(TEOS), phenytrimethoxysilane(PTMS), the organic dyes of 
C.I. solvent red 122 and C.I.solvent yellow 82, the organic pigment of C.I. 
pigment blue 28 and C.I. pigment red 26 were used as the starting raw 
materials to prepared the color sol.  The color coating film was obtained by 
dip coating method, and dried before heat treatment. The optical 
characteristics of the coating film was measured by a ultraviolet ray-infrared 
ray spectrometer and a haze meter. In addition, the thickness of the coating 
film and the roughness of surface were also measured by α-step.  

 Transparent color coating glass by the sol-gel method was successfully 
manufactured, and it was found that IPA showed superior characteristics to 
ethanol, 1-butanol in the clearness, surface roughness, peeling force for a 
solvent. Nitric acid showed superior characteristics to hydrochloric acid or 
maleic acid in surface roughness and peeling force for a catalyst. In addition, 
the addition of ethyl cellulose to the color sol increased the peeling force and 
the purity of color but decreased the transmission. The sol with the addition 
of organic dye showed superior optical and mechanical characteristics to the 
sol with the addition of organic pigment. 
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Hermetic coatings for microelectronics, such as micro-electromechanical 
systems (MEMS), thin film transistors (TFTs), and organic-light emitting 
devices (OLEDs), are required to seal at low temperatures, <150ºC. In 
general, hermetic seals need to prevent the penetration of contaminants, 
such as water and gasses from the environment, for the lifetime of the device. 
Hybrid organic-inorganic materials prepared by the sol-gel method have the 
potential to protect critical components of electronic devices. So-called 
melting gels with organic groups bonded to an inorganic network limit the 
penetration of contaminants by increasing the hydrophobicity of the surface 
and blocking the porosity. 

A characteristic of melting gels is that the rigid gels are able to soften and re-
soften at temperatures in the range 100-140 oC. However, after consolidation 
at temperatures higher than 150oC, the gels no longer re-soften. Two 
systems of melting gels were investigated. Phenyltriethoxysilane (PhTES)-
Diphenyldiethoxysilane (DPhDES) and Phenyltrimethoxysilane (PhTMS)-
Diphenyldimethoxysilane (DPhDMS) gels were studied over a wide range of 
molar ratios. PhTES or PhTMS was used for the monosubstituted alkoxide 
rather than methyl or ethyl-substituted alkoxides, because the phenyl 
substitution leads to higher thermal stability. The influence of the amount of 
di-substituted alkoxide on the softening behavior and the temperature of 
decomposition was studied in detail. The thermal stability of the gels was 
investigated by thermal gravimetric and differential thermal analysis. The gels 
were characterized using attenuated total reflection (ATR) FT-IR and micro-
Raman spectroscopy. 

Melting gels were used to prepare coatings on glass and mica. The coatings 
have no visible cracks.  The refractive index was measured on films by 
ellipsometry. The hydrophobicity was estimated by contact angle 
measurements. All gels produced a contact angle greater than 90º. 
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271- Electrosynthesised sol-gel coatings for the corrosion protection 
of Al-2024. Influence of the deposition electrolyte 
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Silane based sol-gel coatings were grown on Al-2024/T3 substrates under 
electrochemical regimes using cerium nitrate as the electrolyte. Two types of 
siloxanes were used as precursors, tertraethoxysilane (TEOS) and 3-
glycidoxypropyltrimethoxysilane (GPTMS). Morphological characterisation by 
SEM/EDAX took place and the corrosion protection properties of the films 
were evaluated by dc-polarisation tests.  

It was found that GPTMS based films provided better protection against 
corrosion due to their hydrophobic character. The presence of cerium 
significantly improved the corrosion protection underlining the inhibiting effect 
of cerium (III) ions. The electrodeposited coatings were compared to coatings 
developed by dip coating method and to coatings containing electrolytes 
other than cerium nitrate. It was found that electrodeposition gives rise to 
more protective layers and this performance is reinforced when cerium ions 
are incorporated into the coating’s polymer network. 
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272- "Green" Stage Processing and Structure of Sol-Gel-Derived PZT 
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Multicomponent ceramic thin films such as PZT (PbZrxTi1-xO3) are found in 
diverse applications, including non-volatile memory, sensors, actuators, 
linear motors etc. The Chemical Solution Deposition (CSD) emerged as 
promising film synthesis route, offering a relatively easy stoichiometry control, 
high throughput and low process costs. However, there are several basic 
gaps that limit a wide application of this method. One of these gaps is the 
poor knowledge of the intermediate "green" film structure and its influence on 
the final film properties. For example, it is not clear whether gelation, 
precipitation or a simple increase in concentration occurs at this stage. To 
better understand and predict the film behavior during drying and subsequent 
heat treatments, we applied standard bulk Sol-Gel processing techniques 
such as solvent exchange, controlled aging and different thermal treatments 
to as-deposited PZT films. The structure of the "green" films was studied by 
FTIR, NMR as well as light and scanning electron microscopy. We believe 
that necks inside cracks, shown in Figure 1 are novel evidence of the 
gelation occurring in some "green" films. The development of cracks and 
necks is strongly influenced by the precursor type and processing. Our 
findings on the effects of precursors and "green" film processing on the PZT 
film structure and final properties will be presented. 
 

 

Figure 1: Nano-necking inside cracks of a "green" PZT film. 
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An oxide coating on phosphor surface is required to enhance the chemical 
stability of sulfide phosphors [1-3]. Many oxide materials such as SiO2, Al2O3, 
TiO2, ZnO, etc. have been used extensively as a phosphor coating, 
improving luminescence life-time of the material. It is known that, for 
commercially-available zinc sulfide phosphors, the oxide coating on the 
phosphor particles is mainly carried out by CVD. However, it is an expensive 
method resulting from the high cost of the equipment and the repeated 
process required for a good quality yield. 

ZnS:Cu,Cl phosphor was synthesized by solid-liquid state reaction with two 
firing steps. Each stage of the process was carefully monitored so that the 
final product was comparable to commercially-available phosphor. 

A thin layer of SiO2 on as-synthesized electroluminescent ZnS:Cu,Cl 
phosphor having a particle size in range of 15 to 30 µm was prepared using 
the sol-gel method. Gelation is initiated by the hydrolysis of TEOS in acidic 
and alkaline media. The sol-gel reaction was performed in alcohol at room 
temperature using a variety of pH solutions. Coated particles were then dried 
and fired, respectively, in vacuum and air at 400 to 650°C to form a 
continuous dehydrated film. The coated and uncoated phosphors were 
characterized and studied using SEM, EDAX, XRD, etc. Coating in alkaline 
medium produced a continuous film of SiO2 with small crystallites present on 
the surface. The coating morphology was strongly dependant on the TEOS 
concentration, temperature and pH of solution. There was an increase of PL 
intensity when phosphor was coated in alkaline medium. This may be due to 
the surface modification of ZnS:Cu,Cl particles. 
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274- Corrosion protection of Al-2024 by electrochemical growth of 
silane based sol-gel in the presence of cerium containing 
electrolytes 
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Silane based sol-gel coatings were grown on Al-2024/T3 substrates under 
electrochemical conditions using cerium nitrate as the electrolyte. Two types 
of siloxanes were used as precursors, tertraethoxysilane (TEOS) and 3-
glycidoxypropyltrimethoxysilane (GPTMS). GPTMS provided better 
protection against corrosion due to its hydrophobic character. The presence 
of cerium significantly improved the corrosion protection underlining the 
inhibiting effect of cerium (III) ions. The electrodeposited coatings were 
compared to coatings developed by dip coating method and to coatings 
containing electrolytes other than cerium nitrate. It was found that 
electrodeposition gives rise to more protective layers and this performance is 
reinforced when cerium ions are incorporated into the coating’s polymer 
network. 
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A epoxy resin (ER), functionalyzed through the surface attachment of 
carboxylic end groups (MER), is used to influence the morphological and 
optical properties of sol-gel synthesized silica materials. Silica microparticles 
are produced from alkoxide precursors in the presence of ER or MER resins, 
hence a final material consisting of SiO2 globules entangled inside a 
polymerized resin matrix is obtained. Under the appropriate experimental 
conditions, real chemical unions can be established between the SiO2 silanol 
surface groups and the MER carboxylic chains to render SiO2/MER core-
shell type compounds. The presence of ER or MER resins, during the sol-gel 
synthesis of silica microspheres, influences: (i) the sizes of the final SiO2 
particles, and (ii) the transparency or opacity properties of the final hybrid 
products. In this way, opaque or transparent solid substrata can be obtained, 
each of these optical conditions depends on the amounts of reactants 
employed to prepare the hybrid specimen. Solid SiO2/ER and SiO2/MER 
samples were characterized by infrared spectroscopy, thermogravimetric 
analysis, and scanning electron microscopy in order to determine the 
chemical and textural properties of the hybrid substrates. 
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276- Synthesis and Characterization of Hydrophobic, Transparent 
and Adherent Silica Coatings 
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Optically transparent and well adherent hydrophobic silica-based thin films on 
glass substrates have been investigated for the self cleaning applications. 
The present paper deals with the synthesis and characterization of 
hydrophobic silica thin films using sol gel processing. The films were 
deposited by dip coat technique using tetramethoxysilane (TMOS) as a 
precursor and trimethylchlorosilane (TMCS) as a surface modifying agent. 
The desired low energy surface was achieved by proper control over 
TMOS/MeOH molar ratio. 

The adherency of the film with the substrate is increased by treating the 
substrates with the mixture of hydrofluoric acid, ammonium fluoride and 
ammonium hydroxide. Also, the effect of aging the film in non-polar solvents 
like hexane was studied. The contact angle of water droplet increased up to 
1000 with an increase in the TMCS/TMOS molar ratio from 0.1:1 to 0.6:1. The 
resultant Silica-based coatings showed optical transparency higher than 90% 
and reflection lower than 10%. The as deposited films are thermally stable up 
to temperature of 2600. The good quality coatings in terms of optical 
transparency, adherency and hydrophobicity were obtained at a deposition 
temperature of 500C and TMOS: MeOH: TMCS: H2O:NH4OH molar ratio 
1:14.81:0.6:5:0.74. 

The presence of various organic groups was confirmed from the Fourier 
Transform Infrared (FTIR) spectroscopic studies. The films have been 
characterized by scanning electron micrographs (SEM), optical transmission 
and humidity. 

Key words: optically transparent, well adherent, hydrophobic, aging. 
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The multilayer silica-titania waveguides undoped and doped with Er3+ were 
prepared by sol-gel method.  The sol-gel method is a flexible and convenient 
way to prepare oxide films on several types of substrates, and for this 
reasons it was extensively investigated for optical waveguides fabrication. 
The selected molar composition was 90%SiO2-10%TiO2 and the films were 
deposited on Si/SiO2 substrate by dip coating and by spin coating methods, 
followed by annealing at 9000C  

The films were characterized by SE in the range of 300-700 nm, by 
fluorescence and IR spectroscopy, as well as by AFM and SEM. Differences 
were noticed depending on the method of deposition, number of layers 
deposited and on the thermal treatment. The gels obtained by the gelation of 
the solutions used for coatings depositions were analyzed by DTA/TGA in 
order to determine their thermal behavior and by IR spectroscopy and XRD 
to evaluate their structural evolution by thermal treatment. 

Optical waveguides and photonic circuits (microring resonators) were 
obtained by patterning Er-doped SiO2-TiO2 sol-gel layers deposited on 
oxidized silicon wafers (oxide thickness over 1700nm). Two techniques were 
used for paterning: wet etching in buffered oxide etch (BOE) solution (40% 
NH4F :  49% HF = 6:1) with an etching rate 120 nm/min at 22oC and reactive 
ion etching in CF4 (max. etching rate: 80nm/min – at 250 W). Reactive ion 
etching offers a better control of the etching process and lower over-etching. 
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Several polymeric materials (i.e. polyesters, methacrylates, polyamides, 
polyurethanes, phenolic resins) can suffer of significant damaging upon 
exposure to UV radiation, that can for instance come from daylight in outdoor 
applications. 

The current ways for the protection of these materials are based on the 
dispersion of radical scavengers (like hindered amine light stabilizers - HALS) 
or UV absorbers (as benzotriazole derivatives) in the bulk of the polymeric 
matrix before the manufacturing of the products. 

Sol – gel films, that can be prepared easily with uniform thickness by dip and 
spin coating, can be used to give surface protection of several polymeric 
materials. In this work, thin siliceous films have been prepared on 
polycarbonate (PC) and poly-methylmethacrylate (PMMA) flat foils and 
dogbone standard specimens and, by tuning the coating conditions 
(composition of the sol, catalyst and catalyst concentration, possible 
presence of organosilanes, extraction speed etc…), highly transparent films 
have been obtained. 

In addition, the siliceous coating have prepared also co-dispersing a 
commercial UV-absorber and Titanium (IV) precursors that remain thus 
hosted within the inorganic surface layer. 

An accurate characterization has been carried on via UV-Visible 
spectroscopy, profilometry, roughness measurement, nano-scratch and 
nano-indentation, hardness test. 

The coated specimens have showed an enhanced resistance to the solvents 
that typically damage PC and PMMA, regular thickness of the films, reduced 
roughness and a very significant improvement of scratch resistance and 
surface hardness. 

Dogbone specimens made with non UV-protected PC with and without a 
protective coating containing the commercial UV absorber have been aged 
under UV radiation using a standard XENOTEST apparatus. 

Either the Diffuse Reflectance UV-Visible spectroscopy and the tensile tests 
on the treated samples (up to 250 h.) have showed a reduced yellowing, and 
a maintenance of the mechanical properties of the pristine material. 
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The aim of this work is the elaboration of hybrid organic/inorganic coatings 
via a sol-gel chemistry. A non-widespread polymer, i.e. polyamidine, was 
selected as the organic phase and combined with an inorganic phase 
resulting from hydrolysis and condensation reactions of silicon-based 
precursors. We chose two different routes for the preparation of hybrid 
materials, leading respectively to the formation of class I-hybrid materials and  
class II-hybrid materials, which differ by the nature of interactions between 
the organic and inorganic phases. The first route consists of the hydrolysis 
and condensation of a metal alkoxide such as tetraethoxysilane, TEOS, in 
the presence of a polymer solution. In the second route the polymer is 
previously functionalized by alkoxysilanes at chain ends which are 
hydrolyzed and condensed. Thus in both cases, the inorganic network is 
generated from a microphase separation process occurring during 
condensation reactions of the hydrolyzed ethoxysilane functions. As 
polyamidine is a quite basic polymer, it has the ability to interact with proton 
donors to form ionic complexes.The first part of this work relates to the 
synthesis of polyamidine, either non-functionalized (according to the method 
described by Böhme et al.) or functionalized with alkoxide groups, which will 
be lead to Class I and Class II hybrid materials. The functionalisation of the 
polymer consists of the grafting of glycidyloxypropyltriethoxysilane, g-GPS, 
from reaction of epoxy groups from g-GPS with the amine groups of 
polyamidine (at chain end or along the chain). Molecular architectures and 
molar masses of polyamidine and triethoxysilane-grafted polyamidine are 
characterized by 1H and 13C NMR spectroscopy. 

In the second part of the study, thin coatings are processed from solutions 
previously described. Films with different amounts of final equivalent SiO2 
were characterized by CP-MAS 29Si NMR spectroscopy  in order to analyze 
the molecular microstructures and the degree of condensation of the silanol 
species. FT-IR spectroscopy was used to investigate the potential 
interactions (such as hydrogen bonds) developped between the organic 
(polar groups from polyamidine) and the inorganic phase. Physical properties 
such as dynamic mechanical behaviour (E', E'', and tan d as function of 
temperature) and thermal behaviour were also studied in relation with the 
morphology of the nanosized dispersed inorganic phase analyzed by TEM 
(Transmission Electron Microscopy). 
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Titanium dioxide (TiO2) has received tremendous attention due to its low cost 
and versatility. In the thin film form, TiO2 has diverse applications in areas 
like photocatalyst, dye-sensitized photochemical cells, electrochromic 
devices, sensors and many other applications. Due to its photocatalytic 
nature, TiO2 thin film manifested self cleaning and disinfecting properties 
under UV irradiation, making it suitable for applications in medical devices, 
food preparation surfaces, air conditioning filters, fabric and window panels. 
However, most of the deposition process requires high temperature curing, 
making it unsuitable for deposition of TiO2 on thermally unstable substrate. In 
this work, transparent TiO2 film was developed on plastic sheets using the 
sol-gel method. A stable colloidal suspension of tiny TiO2 crystallite was first 
obtained and upon spreading on the plastic sheet via spin coating and drying, 
a dense, crack-free, transparent TiO2 film was be obtained after UV curing. 
This film exhibits significant photocatalytic effect and has good adhesion to 
the substrate. 
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The prevention and the control of the effects due to different environmental 
pollutants represent one of the most acute problems of the humanity in our 
days. The variety and the complexity of many industrial technological 
processes may lead to the water, sol, and/or air pollution. The pollution of the 
waters can be considered as one of the most important aspects regarding the 
environmental pollution. Therefore, researches in the domain of materials 
with catalytic properties for water pollutants degradation represent a very 
important topic. 

 TiO2 is well-known as an excellent photocatalyst that permits the 
degradation and finally the mineralization of stable organic pollutants such as 
detergents, dyes, and pesticides in water. Recent researches have 
established that doped-TiO2 either with cations or anions represents more 
efficient and stable photocatalysts. 

 The aim of the present work was to perform a comparative study 
regarding the photocatalytic performances of doped-TiO2 coatings using S2- 
as anion dopant and Ag+ as cation dopant. The nanometer films, deposed on 
glass substrates, were obtained by the alkoxide route of the sol-gel method, 
using titanium ethoxide Ti(OC2H5)4 as TiO2 precursor, thiourea H2NCSNH2 as 
S source, and AgNO3 as Ag supplier. The prepared mono- and bi-layers 
coatings have been structurally and morphologically characterized using XPS, 
X-ray diffraction, UV-VIS spectroscopy and atomic force microscopy (AFM). 
The optical properties have been determined by spectroellipsometry (SE) 
measurements. The photocatalytic activity of the prepared films was 
determined by testing them for removal of chloride organic compounds from 
water. The thermal schedule of the prepared coatings was established based 
on thermal analysis of the resulted gels. The influence of the number of 
layers and temperature of the thermal treatment on the catalytic properties of 
the films has been established for each dopant. The comparison between 
dopants has been done in order to decide which of them has the most 
beneficent effect in the water protection. 
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Titanium dioxide has been extensively used for the decomposition of 
environmental pollutants as a possible alternative to conventional water 
treatment technologies. So called Advanced Oxidation Methods (AOMs) 
based on TiO2 photocatalysis have been developed in order to remove the 
chemically stable synthetic organic compounds from water. This process can 
be carried out under ambient conditions and may lead to total mineralization 
of organic compounds to CO2, based on the following qualities of TiO2: 
optical and electronic properties, chemical stability, high photocatalytic 
activity, low-cost and non-toxicity. The doping with metals (Pt, Pd, Au, Ag) 
and non-metals (C, N, S) improves the photo-oxidant properties of TiO2 due 
to the higher ability of doped TiO2 catalysts to separate the hole-electron 
pairs and to the higher rate of the electron transfer to adsorbed O2 Literature 
data concerning the use of S as dopant in sol-gel nanostructured S-TiO2 films 
preparation are missing. 

The aim of the present work was to establish the influence of the S-dopant on 
the photocatalytic properties of the TiO2 films. Pure and S-doped TiO2 mono- 
and bi-layers coatings deposed on glass substrates were prepared using the 
alkoxide route of the sol-gel method. The TiO2 precursor was titanium 
ethoxide Ti(OC2H5)4 and the S source was thiourea H2NCSNH2. Two S mass 
concentrations related to TiO2 content have been used, 2 and 5 %, 
respectively. The prepared films were structurally and morphologically 
characterized using XPS, X-ray diffraction, UV-VIS spectroscopy and atomic 
force microscopy (AFM). The spectroellipsometry (SE) measurements have 
completed the characterization of the prepared coatings from the point of 
view of optical properties. Their photocatalytic activities were determined by 
testing them in the degradation of chloride organic compounds from aqueous 
solutions. The influence of the number of layers and temperature of the 
thermal treatment, established on the basis of thermal analysis 
measurements, on the catalytic properties of the films has been studied. The 
2% wt. S-doped TiO2 coatings presented the highest photocatalytic activity. 
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BaTiO3 is one of the most investigated materials due to its high dielectric 
constant. The wet chemical methods including sol-gel route present potential 
advantages in comparison with solid state reaction procedure. Low 
temperature solution processing involves an homogenization at molecular 
level and allows the obtaining of single phase, high-purity BaTiO3 coatings.  

This paper presents our results regarding the synthesis and structural and 
optical characteristics of undoped and Zr-doped sol-gel BaTiO3 products 
(films and gels). Tetraethyl orthotitanate, barium acetate and zirconium 
propoxide were used as raw materials. Mono- and multi-layers films were 
deposed on silicon wafers substrates by dip coating. The thermal schedule of 
the prepared films was established based on thermal analysis of the resulted 
gels. The prepared gel precursors and films were structurally and 
morphologically characterized by X-ray diffraction (XRD) and scanning 
electron microscopy (SEM). The influence of Zr dopant on BaTiO3 
crystallization (lattice parameters, crystallite sizes, internal microstrains) has 
been studied. The surface topography and roughness were estimated by 
atomic force microscopy (AFM). The optical properties and the films 
thickness were determined by spectroellipsometry (SE) measurements. 
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Development of light-weight displays is an important technical issue.  Thus, 
reduction of glass plate thickness used in displays is required, but it causes 
the decrease in the fracture strength of plate glasses.  Thermal tempering 
and chemical tempering have been used to strengthen glass plates, by 
formation of compression layer on the surface. However, these processes 
are not applicable to very thin glass substrates because enough thickness is 
needed to induce the surface compression. As another approach, sol-gel 
derived coatings on glass substrates are also known to increase the strength 
of glass plates [1-4]. In these studies, glass plates with a thickness of more 
than 1 mm were used for the evaluation of glass strength, and there have 
been no reports on the enhancement of the strength of thin glass plates that 
cannot be strengthened by thermal and chemical tempering processes. 

In the present study, glass substrates with a thickness of 100 �m were 
coated with SiO2 or SiO2-RSiO3/2 (R=methyl, vinyl, phenyl) thin films by the 
sol-gel method, by using tetraethoxysilane (TEOS), methyltriethoxysilane 
(MTES), vinyltriethoxysilane (VTES) and phenyltriethoxysilane (PhTES) as 
starting materials. Mechanical properties of substrates were evaluated by the 
ring-on-ring test and three-point bending test. The fracture strength of the 
substrates coated with TEOS-MTES and TEOS-VTES films and heat-treated 
at 100 oC was larger that that of uncoated substrates in both the ring-on-ring 
test and the tree-point bending test. When the TEOS-VTES film-coated 
substrates were heat-treated at 400oC, the fracture strength of substrates 
was smaller than that of the uncoated substrates, while the fracture strength 
of glass substrates coated with TEOS-MTES films and heat treated at 400 oC 
were still larger than that of the uncoated substrates, and the fracture 
strength of TEOS-MTES film-coated substrates was increased with an 
increase in the MTES content. Results obtained by the ring-on-ring test and 
three-point bending test suggest that the coatings are effective for 
strengthening the fracture from  the in-plane as well as from the edge. 
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Periodic photonic waveguide structures for chip-scale photonic integrated 
circuits represents a chalenge for nowadays research. Phosphate glasses 
are attractive materials for a wide range of photonic applications due to their 
special characteristics among which  

low linear and nonlinear refractive index, and low optical losses. In addition, 
they are excellent host materials for active rare earth (RE) ions due to 
advantageous local structure effect and high RE ion solubility. 

We report our studies on one component of a multilayered periodic structure 
consisting of thin films in the SiO2-P2O5-(Al2O3) system, doped with rare earth 
elements prepared by sol-gel method. The matrix was obtained from an 
organic SiO2 precursor (TEOS) and an organic or inorganic P2O5 precursor 
(P2O5, triethylphosphite).  To improve the rare earth distibution in the matrix, 
Al2O3 was added to the host matrix using an inorganic salt or an alkoxide as 
precursor. To obtain a 0-1 at % rare earth concentration in the matrix, ErCl3 
solutions were used. One or mutilayer films were deposited by dip-coating on 
glass and ITO coated glass substrates. After a thermal densification, the films 
were characterized by FTIR, AFM, XPS, spectroellipsometry and 
fluorescence spectroscopy. 
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Sol-Gel process is an interesting technology for preparation of nano-
structured coatings, which can have superior mechanical properties. But not 
much well established technical products are available, because the 
preparation process has to be optimized and controlled in order to obtain 
coatings of sufficient adherence, thickness, density, elasticity and hardness. 
As a promising example, alumina coatings were investigated to reveal 
relations between preparation conditions, structure and mechanical property. 
Coatings of 1 to 5 µm thickness were precipitated on stainless steel substrate 
from an alcoholic solution of hydrolyzed Al-sec-butoxide or from re-dispersed 
boehmite nano powders in water by dip-coating followed by drying, 
calcinations and heat treatment up to 1100°C in vacuum [1, 2]. Using 
electron microscopy (TEM), a dense coating containing spherical shaped 
crystals of diameter below 50 nm can be observed. The coating is connected 
with the substrate by an intermediate zone. The electron diffraction (ED) 
indicates δ-, Θ- and α-alumina phases. This structure and morphology 
determine the observed mechanical properties. Profilometer and AFM show 
a smooth surface roughness of Ra ~ 0.04 µm. The scratch test characterizes 
the coating adhesion and results in a critical load of 10 to 30 N. Plastic elastic 
properties of the prepared coatings have been investigated by Instrumented 
Indentation Test (IIT) in the micro range. The test give an Indentation 
hardness (HIT) from 6 to 12 GPa (about 600HV to 1200HV) and an 
Indentation modulus (EIT) from 90 to 160 GPa. A low friction coefficient of 
0.1 was determined. These results are comparable with data obtained from 
PVD alumina coatings [3]. The mechanical properties can be tailored by sol-
gel process and thermal treatment: The hydrolysis of Al-sec-butoxide, as well 
higher heating temperatures results in larger α-alumina content and therefore 
in higher hardness in comparison to coatings precipitated from re-dispersed 
nano boehmite powders. Thus it is possible to prepare coatings of different 
mechanical properties for optimized tribo contacts. 

The results give evidence that nano-structured alumina sol-gel coatings can 
improve mechanical surface properties of metallic materials and tools in 
various practical applications. 
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We have shown that nanocrystals are formed on sol-gel-derived oxide 
coatings such as SiO2-TiO2, Al2O3 and ZnO upon hot-water treatment at 
temperatures lower than 100oC under atmospheric pressure.  Anatase, 
bohemite and hexagonal zinc oxide precipitate on the sol-gel-derive SiO2-
TiO2, Al2O3 and ZnO gel coating after hot-water treatment, respectively.  In 
the hot-water treatment, substrates with coatings are immersed into hot, pure 
water and kept at rest for a given time.  The control of the nanostructures of 
the oxide coatings further offers an exciting opportunity to enhance their 
unique physical and chemical properties. Organic additives such as 
polyacrylic acid, polyethyleneglycol and cetyltrimethylammonium bromide 
have a great influence on the size and dispersion of the nanocrystals formed 
on the resultant coatings. Nanocrystal formation in sol-gel-derived oxide 
coatings during hot-water treatment proceeds through the hydrolysis of 
metaloxane bonds, dissolution of the oxide component, and nucleation and 
growth of oxide and/or hydroxide crystals. The hydrolysis, dissolution and 
recrystallization are influenced not only by the physicochemical conditions 
such as temperature, pressure and pH of the solution, but also by external 
vector fields such as vibration, electric field, magnetic field, etc. Recently, we 
have found that the external filed of electric voltages affects the 
nanostructure of crystallites formed on SiO2-TiO2 gel and ZnO gel coatings 
during hot-water treatment. Without the external fields granular anatase 
nanocrystals of 30-50 nm in size were formed on the coatings during the hot-
water treatment, whereas ramiform (branch-like) crystallites were formed at 
the negative electrode by applying an electric field between the ITO-coated 
glass substrates. The ramiform crystallites are mainly composed of a 
hydrated titania, m(TiO2)･nH2O, with the lepidocrocite-like layered structure 
with a d-spacing of 0.6-0.8 nm. These results demonstrate that electric-field 
hot-water treatment of sol-gel-derived oxide coatings is a promising, low 
temperature process for the surface nanostructure control. 
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One important application of the sol-gel process is the preparation of thin 
films due to the ease of monitoring the parameters involved in the process 
and allows tailoring the film to the desired application. ORMOSILs are hybrid 
inorganic/organic materials prepared via sol-gel routes whose matrixes are 
composed of not only bridging Si-O-Si bonds, as in xerogels, but also Si-R*, 
where R* may be a simple or complex organic group. 

In this work, thin silica hybrid films were prepared on glass plates using the 
dip-coating process, from starting solutions of tetraethoxysilane, TEOS, 
trimethoxysilylpropylmethacrylate, TMSPM, and/or metacrylic acid (MA) and 
water in an 1/1/4 molar ratio, with HCl as a catalyst. The influence of 
parameters such as concentration, pH, dipping velocity and temperature of 
thermal treatment were determined with the purpose of obtaining adherent 
and transparent films. The porosity was estimated by Lorentz-Lorenz 
equation using the refractive index measured by UV-Vis spectroscopy and 
compared with values obtained by nitrogen adsorption method. The 
morphology was studied by atomic force microscopy. For certain thickness 
and porosity, it was possible to prepare antireflective layers, which were 
identified by the transmission spectra in the visible region. 
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Peroxotungstic acid precursor solution was sprayed on indium-doped tin 
oxide (ITO) glass substrate to synthesize amorphous and crystalline phase 
tungsten oxide thin film by changing heating temperature. We could 
synthesize amorphous phase below 400oC and monoclinic crystalline 
tungsten oxide above 400oC. Electrochemical and in-situ optical 
transmittance analysis showed that amorphous phase tungsten oxide at 
250oC had a good electrochromic property like large optical transmittance 
change between its bleach and colored states. The coloration mechanisms is 
due to polaron generation by inserting ions and electrons to change W+6 
state to W+5 or W+4 state. 

POSTERS - ABSTRACTS 472 



290- Fluorine-doped Tin Oxide Coating by Ultrasonic Aerosol 
Deposition 

Chang-Yeoul Kim, Chul-Kyu Song, Seung-Heon Huh, and Doh-Hyung Ryu 

Glass and Display Team, Korea Institute of Ceramic Engineering and Technology,  /  233-5 
Kasan-dong, KeumCheon-Ku, 153-801 Seoul, Korea 

Transparent conducting oxide (TCO) thin film is a basic material for the 
applications of flat panel display, touch panel, anti-fogging window, and anti-
electostatic coating. TCO is a important material in the field of solar energy 
devices. The representative semiconducting TCO materials are tin oxide 
(SnO2), zinc oxide (ZnO), indium oxide (In2O3) and cadimium oxide (CdO). 
We prepared fluorine doped tin oxide coating on borosilicate glass by 
ultrasonic aerosol spray coating method. Coating solution was synthesized 
by dissolving tin chloride pentahydrate and ammonium fluoride in de-ionized 
water. The coating solution was misted by ultrasonic vibrator or by air gun 
nozzle and carried into glass substrate at 450oC by air gas. We evaluated 
electrical and optical properties with varying fluorine doping concentrations in 
coating solution and with changing the film thickness. The most excellent 
electrical resistivity was 4×10-4Ωcm and 80% visible light transmittance. 
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Sol-based coatings have attracted attention for corrosion protection 
applications because of their relatively enviroment-friendly nature and the 
possibility to coat parts of any shape and size. Inorganic sol-based coatings 
like SiO2, TiO2, ZrO2. CeO2 etc. as well as organic-inorganic hybrid sol-
derived coatings based  on SiO2 have so far been investigated for their 
corrosion protection capability. Sol-Gel CeO2-SiO2 coatings are known to 
have been studied; the products were either crystalline CeO2 of 
indeterminate size and shape in amorphous silica matrix [1] or silica coatings 
with doping of cerium ions [2]. In this study, an attempt has been made to 
fabricate and characterize sol-based coatings of CeO2-SiO2 composites 
using ceric ammonium nitrate and tetraethyl orthosilicate as starting materials 
in either isopropanol or ethanol as the solvent medium. Three different sol 
compositions with varying amounts of CeO2 were prepared and spin coated 
onto glass as well as metal substrates. The coatings were characterized after 
heat treatment with regard to their crystallinity, microstructure and corrosion 
protection behavior. The particles of CeO2, well-dispersed in the amorphous 
silica matrix, were characterized by a variety of shapes, e.g. spheres, 
ellipsoids and dense flower-like morphology, and varied in size in the region 
of 1-5 micrometers. A typical feature of the microstructure was the hindrance 
of crack propagation of the matrix by the ceria paticles. Finally, the corroion 
resistance of the coatings on various metal substrates in  3.5 % NaCl solution 
was found to be promising; typically a single layer coating on aluminum 
reduced the corrosion rate by a factor of six. 
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[2] A. Pepe, M. Aparicio, A. Durán, S. Ceré, J. Sol-Gel Sci. Techn., 2006 39 131-138. 
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292- Relation between mechanical and structural properties of hybrid 
organic-inorganic sol-gel films 
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Recently, organic-inorganic hybrid materials have been extensively studied. 
Such materials are very interesting because they combine the 
complementary properties of the inorganic and organic materials which 
constitute them. They are mainly used as coating for different purposes 
(protective layers, waveguides…). Because they play a crucial role in 
efficiency and aging, the elastic and plastic properties of coatings as well as 
rupture properties of coatings and interface have to be very well known. 

In this work, mechanical properties of various coatings are studied and 
compared to note the effect of the structural change on mechanical behavior. 
Hybrid films are prepared via sol-gel process which offers a very interesting 
route to design chemically a great variety of hybrid materials. Different kinds 
of organic-inorganic coatings are studied. The basic composition is a mixture 
of colloidal silica and organoalcoxysilane. Firstly, we varied the proportion of 
organic and inorganic precursor in the solution and secondly, we keep the 
inorganic part and modify the organic one. The evolution of mechanical 
properties is carried out with the technique of nanoindentation, using a 
Berkovitch indentor. On a first time, the force-penetration depth curves allow 
the determination of coating’s hardness and elastic modulus. On a second 
time, the energy dissipate during indentation is analyzed and related to the 
coating and interfacial fracture toughness and residual stress. The relation 
between structural changes and mechanical properties are evidenced by a 
structural study of sol-gel reactions using 29Si NMR and IR spectroscopies. 

Key words: sol-gel process, hybrid films, nanoindentation, mechanical 
properties. 
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293- Sol-gel derived mutifunctional silica membranes  with 
hierarchical porosity adapted to both gas treatment and 
separation 

Christelle Yacou1 André Ayral1 Patrick Lacroix-Desmazes2, Marie-Laure 
Fontaine1, Anne Julbe1 

(a) Institut Européen des Membranes, UMR n° 5635 CNRS-ENSCM-UM2, cc047, Université 
Montpellier 2, Place Eugène Bataillon, F-34095 Montpellier cedex 5, France. 
(b) Institut Charles Gerhardt, UMR n°5253 CNRS-UM2-ENSCM-UM1, Ingénierie et 
Architectures Macromoléculaires, Ecole Nationale Supérieure de Chimie de Montpellier, 8 
rue de l’Ecole Normale, 34296 Montpellier Cedex 5, France. 

Intensive research is currently devoted to materials with a hierarchical 
structure. This approach is here applied for designing the porosity of sol-gel 
derived top-layers in asymmetric ceramic membrane. In order to increase the 
permeability of such separative layers, it is advantageous to generate extra-
porosity. The main condition which has to be respected is that the additional 
porosity must not be directly interconnected in order to preserve the cut-off 
value defined by the porosity of the continuous phase. The extra-porosity can 
also be used to generate additional functionality by insertion of specific 
catalysts like metal nanoparticles or adsorbents in well defined sites inside 
the layer. Moreover the presence of removable porogens in the starting sols 
generates complex fluids with specific rheological properties and whose 
infiltration inside porous substrates can be managed. This phenomenon can 
be advantageously used to decrease the number of intermediate layers when 
designing asymmetric ceramic membranes. Preliminary results recently 
published on titania layers already validated the feasibility of this approach [1]. 

In the present work, sol-gel derived silica membranes with a hierarchical 
porosity were prepared from solutions containing silicon alkoxide as silica 
precursor, with triblock copolymers and a polystyrene latex as porogen 
agents. In addition to the microporosity of the silica walls, isolated mesopores 
and macropores are created by the thermal or chemical removal of the 
micellar mesophases and of the latex particles, respectively. The insertion of 
metal nanoparticles is investigated either by a one-pot synthesis route or by 
post-impregnation. Experimental results on the effect of the synthesis 
parameters on the final characteristics of the prepared membranes will be 
presented and discussed. 
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294- Sol-gel derived phosphorosilicate and hybrid proton conductive 
materials for fuel cells of a medium temperature range 

O. Shilova1, T. Khamova1, I. Tsvetkova1, S. Hashkovskii1, O. Golubeva1, M. 
Voronkov1, Yu. Gomza2, K. Sukhoi3, V. Moshnikov4, D. Tarasov5 
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Makarova Nab., St. Petersburg, 199034, Russia 
2 Institute for Macromolecular Chemistry of National Academy of Ukraine / 48 Kharkivske 
Shausse, Kiev, 02160, Ukraine 
3.Ukrainian State Chemical Technology University / 8 Gagarina Pr., Dnepropetrovsk, 
Ukraine 
4. Saint-Petersburg State Electrotechnical University / 5 Prof. Popova St., St. Petersburg, 
197376, Russia 
5.Voronezh State Technical University / 14 Moskovskii Pr., Voronezh, 394026, Russia 

The sol-gel derived phosphorosilicate materials are rather prospective as 
proton conductive ones for fuel cells of a medium temperature range. 
However these materials have some essential disadvantages, namely, high 
chemical aggressiveness, parameters instability and dependence on 
concentration of a phosphoric acid and air humidity. A lot of researches on 
sol-gel synthesis of phosphorosilicate xerogels and films have been carried 
out by authors [1-3]. Our researches were devoted to preparing the xerogel-
derived membranes and the thin films coated on pyroceram substrates [4-7]. 
Here organic modifiers (polyionens) and fillers (detonation nanodiamond as 
well as natural and synthetic layered silicates) were used to modify the 
structure and properties of phosphorosilicate nanocomposites. The analysis 
of structure and dielectric properties of the prepared membrane materials 
have been carried out by small angle X-ray scattering (SAXS) as well as by 
mechanical and dielectric spectroscopy. In result the correlation between 
fractal structure and proton conductivity of phosphorosilicate nanocomposites 
has been found. Influence of natural and synthetic saponite on water content 
in the prepared films has been shown. 

The authors are grateful to the Russian Found of Basic Researches for the 
financial support under Grant RFBR 06-03-32803. 
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295- Immobilization of Lysozyme on the Layered Silicate RUB-15 
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The immobilization of enzymes on inorganic materials is now focused on 
because of the potential to improve the stability of enzymes under biologically 
severe conditions. Recently, many papers reported the use of mesoporous 
materials to immobilize enzymes. We have studied many kinds of layered 
silicates having flexible interlayer. The layered silicate could be one of the 
candidates for immobilizable materials. In this research, we use lysozyme(Lz) 
as a model enzyme and investigate the catalytic activity of adsorbent on to a 
layered silicate RUB-15 and its analogous obtained from ion-exchanged 
RUB-15. RUB-15(Sp.<5m2/g) was prepared from the reaction mixture of SiO2, 
TMAOH, 1,4-dioxane, and water.[1] Its analogous(Sp.>200m2/g) was 
obtained by heat-treatment of ion-exchanged RUB-15, after the interlayer 
spacing filled with tetraethylorthosilicate(TEOS). The optimal pH at which the 
maximum amount of 
enzyme immobilized was 
below the isoelectric 
pointof the enzyme [2], so 
buffer solution of pH 9.2 
was used for Lz(pI=11). 
The activity of Lz was 
confirmed by the 
absorbance due to the 
bacteria cells, because Lz 
destroy the cell wall. The 
amount of Lz adsorbed on 
RUB-15-analogous was 
10 times smaller than that of mesoporous silica recently reported, such as 
MCM-41 or SBA-15.[2] However, the adsorbed Lz exhibits the enzymatic 
activity.(Figure 1) Lz was confirmed to be immobilized on the layered silicate. 
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296- Siloxane-PMMA hybrids coatings for corrosion protection of 
tinplate 

V. H. V. Sarmento, S. E. Franciscato, M. Magnani, C. S. Fugiwara, A. V. 
Benedetti, S. H. Pulcinelli, C. V. Santilli 

Instituto de Química,UNESP, P.O. Box 355,14800-900, Araraquara, SP, Brazil 

Tinplate is one of the most widely used food canning materials. Nevertheless, 
there are significant problems related to its use, such as alterations in 
sensory features affecting food quality and corrosion phenomena of the 
canning material itself. This corrosion processes are complex due to stratified 
structure and heterogeneity of the material. Tinplate is made up of low 
carbon steel, to give mechanical strength; FeSn2 alloy, a free-tin layer that 
determines its useful life; and Cr and Sn oxides and metal chromium, which 
are currently used for the tinplate passivation [1]. However, chromium 
compounds used for passivation procedures present high toxicity and are 
poisoning face to the new ambient laws regulating wastes from the 
manufacturing processes [2]. Hybrid organic-inorganic coatings prepared by 
sol-gel have been proposed as a good alternative to replace the chromium 
based passivation layer [3]. In this work the corrosion resistance of siloxane-
PMMA hybrid dip-coat
processing parameters and 
the corrosion process were i
techniques and compared to the un
demonstrated that the corrosion resist
siloxane-PMMA coated tinplate as co
sample. 

References 
[1] E. Zumelzu, C. Cabezas, Material
[2] J. M. Bastidas, J. M. Cabañ
67-75 
[3] S. Ono, H. Tsuge, Y. Nishi, S. Hira
29, 147-153 

ed tinplates was studied. The influence of the sol gel 
the proportion of organic and inorganic parts on 

nvestigated by classical electrochemical 
coated material. The results 

ance increases 10 times for the 
mpared to the uncoated reference 

s Characterization, 1995, 34, 143-148. 
es, R. Catalá, Journal of Coating and Technology, 1997, 69, 

no, Journal of Sol Gel Science and Technology, 2004, 



 

297- A sol-gel route to prepare high conductive Al:ZnO thin films on 
silicon substrate 

V. Musat1, M. Purica2, E. Fortunato3 
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[2] IMT - Bucharest , 32B  Erou Iancu Nicolae , R- 077190  Bucharest - Romania. 
[3] Department of  Materials Science - CENIMAT, New University of Lisbon, Campus da 
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As transparent conductive oxide (TCO), Al:ZnO films are very promising 
alternative materials to tin oxide and indium tin oxide (ITO) thin films because 
of their superior abundance in nature, no toxicity and the excellent stability in 
hydrogen plasma which is an unavoidable  processing ambient in silicon-
related fields [1]. Recently, there is a growing interest in applying n-type 
conductive doped-ZnO thin films on silicon buffer substrate [2]. 

This paper presents some results on the microstructure and electrical 
properties of Al:ZnO thin films deposed on p-type (100) silicon wafer 
substrate, by spin-coating technique. An alcoholic dispersion/sol  of Al:ZnO 
nanoparticles was used. The nanoparticles size ranged between  10-20 nm. 

Figure 1 shows the AFM image, 3D surface topology, of the  thin film  
deposed at 1500 rpm, after crystallization in air  at 650oC; a surface 
roughness mean square (rms) of ~12 nm was estimated. 

 

 

 
Figure 1. AFM images of thin films deposed at 1500 rpm, after crystallization in air  at 650oC. 
The XRD patters of the crystallized films indicate a preferential c-axis orientated würtzite 
type structure.  2wt% Al-doped film pre-heated at 400ºC and post-heated 1 hour in air at 
650ºC, reached a resistivity of 4.9×10-3 �cm, after annealing under a reducing atmosphere 
of forming gas. 
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298- Tailoring of the porosity in silica-based thin films using urea 
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The tailoring of the porosity in thin films is very important for a lot of 
applications like membranes, sensors, optical layers, low-K dielectric layers. 
The porosity in the sol-gel derived layers drastically depends on various 
synthesis parameters like the polymerization in the sol before deposition, the 
reinforcement of the inorganic network in the deposited layer prior to the 
drying stage and the use of templating effects. This study deals with the 
interest of the use of urea as additive for the tailoring of the porosity in silica-
based thin films. 

Urea is a cheap and non toxic compound which is very soluble in water and 
ethanol. Its thermal decomposition at low temperature into gaseous carbon 
dioxide and ammonia can be advantageously applied in order to 
homogeneously increase the pH in the sols [1,2]. Urea was also efficiently 
used for preparing highly mesoporous silica monoliths[3]. 

The presentation will be focused on the preparation of macroporous, 
mesoporous or microporous silica-based thin layers coupling chemical and 
templating effects due to the addition of urea in the gelling solutions. 
Examples will be given on the synthesis and the characterization of pure 
silica, organic-inorganic hybrid  and aluminosilicate films. 
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299- Hybrid Membrane for Electrolyte Application 
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New organic-inorganic hybrid membranes based on various ionomers were 
synthesized for application in a proton exchange membrane fuel cell 
(PEMFC). The sol-gel approach was utilized to incorporate inorganic 
nanoparticles within the ionic cluster of ionomer membrane. A range of novel 
chemistries was used based on in-situ grown highly organized inorganic 
nanonetwork in the supramolecular assembly of ionic fluoro and or nonfluoro 
copolymers. We demonstrate how precisely the growth of 
nanoparticle/nanonetwork in a polymer matrix could be controlled through 
ionic domain templated hybridization.  Small angle neutron scattering (SANS) 
methods enabled us to investigate the detail structure and dynamics of those 
developed materials. The SANS study clearly shows that the hybrids display 
multiple size structure on length scale from angstrom to micron and also it is 
strongly influenced by the uptake and organization of heavy water, ionic 
content and hence the resulting morphology. AFM and TEM were used to 
visualise the morphology of the systems. It was observed that precise control 
of particle size could be achieved using polymers of defined architecture. 
Such strategic chemical design allows both high temperature property and 
proton conduction to be attained simultaneously. 
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300- Fabrication of silica aerogel thin films by sol-gel dip and spin 
coating 
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To answer the call for better performing analytical separation techniques in 
liquid chromatography (LC), a possible strategy could be to manufacture 
chromatographic separation columns consisting of perfectly ordered arrays of 
porous micro-pillars with a fully optimized shape and arrangement. One of 
the most obvious methods of making an array of porous pillar structures is to 
micromachine the desired structure directly into a porous material. This 
manufacturing approach first requires deposition of porous material onto a 
flat surface, after which the material can be etched. Porosity in solids can be 
achieved in a variety of ways but the preferred method would be to directly 
form materials having both uniform porosity and small spatial entities (e.g., < 
100 nm) [1]. One such method is sol-gel chemistry, which can be used to 
deposit uniform, micron thick layers of porous material [2]. For 
chromatographic purposes, however, the deposited (silica) film material 
should be crack-free and preferentially should exhibit high specific surface 
area and high porosity. 

In this work, porous (aerogel) silica layers were deposited on commercially 
available Si wafers. In order to achieve the goals set, different synthesis 
routes have been investigated. All these manufacturing routes use a classical 
sol-gel process and a spin or dip coater to deposit uniform and porous layers 
of material, followed by a drying step to remove the solvent from the 
deposited films. Although supercritical drying is often used to remove the 
solvent from the porous material, it is, however, energy intensive, time-
consuming, and not so easily adaptable to continuous thin film operations 
(such as dip-coating). Therefore, in this work it was opted to perform drying 
at ambient pressure to overcome the problems often associated with 
supercritical drying. The effect of different parameters, such as sol 
composition, gelling and aging conditions, spin and dip coating conditions, 
solvent exchange media, and heat treatment conditions were investigated 
and optimized to obtain silica aerogel films with good uniformity and required 
thicknesses. 
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deep coating method 
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In this paper we are interested in synthesis by sol gel way of different sols, 
from silica alkoxide and alcoholic solvent, in order to deposit a coating 
antireflective SiO2 on substrates of glass and silicon. For this reason we have 
prepared the SiO2 system with different molar proportion of 
tetraethylorthosilicate (TEOS). The effect of much of chemical and physical 
parameters (the molar ratio of the hydrolysis H2O/TEOS, the pH of the 
starting solution, the withdrawal rate, the ageing time, the temperature of 
drying and annealing) on coating thickness and refractive index has been 
studied, using FT-IR spectrophotometer, X-Ray diffraction, scanning 
electronic microscopy, and ellipsometry.  The results obtained show that the 
reaction kinetics strongly depends on the pH and that the ageing time and 
withdrawal rate influences in a considerable manner on refraction index of 
silica thin films. 
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302- Co doped ZnO by the acetate route 
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Transition metal doped ZnO has recently attracted much attention as a 
potential dilute magnetic semiconductor (DMS). Specifically, Co doped n-type 
ZnO has been theoretically predicted to show ferromagnetic properties above 
room temperature: a critical requirement for the achievement of spintronic 
devices1. Solution based synthesis of Co doped ZnO films and powders has 
recently become a popular alternative to conventional thin-film growth 
techniques2. In particular, synthesis with acetate precursors is being 
exploited as a method of cheaply and easily producing good quality 
polycrystalline ZnO powders and films. The appeal of this method is greatly 
enhanced by the simplicity of the process and the ease of controlling the 
desired doping concentration. The reported structural and magnetic 
properties for the Co:ZnO system have, however, varied. 

In this work, we present a comprehensive study of Co doped ZnO powders 
and films produced using ethanolamine stabilised zinc and cobalt acetate 
precursors, with methoxyethanol as the solvent. We also make a detailed 
investigation of the complex and composition dependent phase-development 
leading to the final ceramic materials obtained at temperatures up to 1000°C. 
The reactions and structural development in the range 100 - 1000°C were 
monitored by thermogravimetric differential scanning calorimetric studies, 
XRD, IR spectroscopy, SEM, TEM-EDS and SQUID measurements in the 
doping range 0 - 100% Co. The maximum solubility of CoO in ZnO was found 
to be 7% at 500°C. Mixed CoO-doped ZnO and Co-based spinel phases 
were detected with increasing Co concentration. Uniform nanostructured 
films were produced by spin-coating on Si and Al2O3 substrates. Evidence of 
a magnetically ordered state with a transition temperature well above 300 K 
was observed for certain preparation conditions. These results are also 
compared with a recently studied all-alkoxide based sol-gel route using zinc 
and cobalt methoxyethoxides in toluene-methoxyethanol solvent. The results 
of this work significantly contribute towards understanding the Co:ZnO 
system produced by acetate synthesis. 
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303- Factors Affecting the Crystallite Size of Barium Titanate Thin 
Films Prepared by PVP-Assisted Sol-Gel Method 
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Sol-gel-derived ceramic coating films normally have crystallite size as small 
as several tens nanometer. Such small crystallite size often deteriorates the 
electrical and dielectric properties. For instance, the dielectric constant of 
BaTiO3 drastically decreases when the crystallite size is smaller than 1 µm. 
Another issue on sol-gel ceramic thin film deposition is the small uncracking 
critical thickness, which is usually less than 0.1 µm for ceramic coatings. For 
this issue, our group has already demonstrated that polyvinylpyrrolidone 
(PVP) in sols is effective in suppressing stress evolution during heating and 
in increasing the critical thickness; ceramic coatings over 1 µm in thickness 
could be prepared by non-cycled deposition [1,2]. However, PVP is thermally 
decomposed and/or oxidized and could leave pores in films, and hence the 
number of the nucleation site could be large, which possibly leads to small 
crystallite size. 

In order to realize high electric and dielectric properties in gel-derived 
coatings, processing conditions that provide larger crystallite size should be 
found.  In the present study, factors that realize larger crystallite size in sol-
gel-derived BaTiO3 coatings are studied, especially for those prepared from 
PVP-containing sols.  Gel films were deposited on Si(100) substrates using a 
Ba(CH3COO)2 - Ti(OC2H5)4 - PVP - C2H5OH - CH3COOH - H2O solution.  
The gel films were heated up to 700oC under various conditions; (i) heating 
the gel film at 1oC/min or (ii) 10°C/min, (iii) placing the gel film on an alumina 
boat, and inserting them in a 700°C furnace, or (iv) heating a mullite plate at 
700°C, and placing the gel film on the plate. The heating rate was larger in 
the order, (iv) > (iii) > (ii) > (i), and the crystallite size decreased from 38 to 21 
nm with increasing heating rate.  The effect of the isothermal heat-treatment 
on crystallite size was also studied for gel films deposited on 
Pt(111)/TiO2/SiO2/Si(100).  The crystallite size increased from 15 to 21 nm 
when the time for the isothermal heat-treatment at 700oC increased from 0 to 
600 min. Other factors affecting the crystallite size, and the dielectric 
properties of the films will also be discussed. 
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304- Crystallographic Orientation of Single-Layer, Submicron Thick 
PZT Coatings Prepared by Polyvinylpyrrolidone-Assisted Sol-
Gel Method 

A. Yamano and H. Kozuka 
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Suita, 564-8680, Japan 

Pb(ZrxTi1-x)O3 (PZT) thin films are applied to piezoelectric actuators and 
micro-electro-mechanical system (MEMS), where thickness of 1-10 µm is 
often desired for realizing excellent piezoelectric functions.  However, it is 
generally hard to achieve thickness over submicron without cracking via 
single-step sol-gel deposition.  On this subject, our group has previously 
demonstrated that addition of polyvinylpyrrolidone (PVP) in alkoxide solutions 
allows crack-free, over submicron PZT films to be formed via single-step 
deposition [1,2]. Piezoelectric properties of PZT films also strongly depend on 
the crystallographic orientation; piezoelectric constant d33 is known to be 
larger along [001] than along [111] direction [3,4]. Therefore, orientation 
along [001] direction are strongly demanded in PZT films for piezoelectric 
devices.  Although PVP is effective in fabricating thick PZT films, the films 
may become porous due to the thermal decomposition of PVP on firing. In 
order to clarify whether PZT films prepared by the PVP-assisted sol-gel 
method could also be oriented along [001] direction, gel films were fired 
under various conditions.  Single-layer PZT films were deposited on 
Pt(111)/TiO2/SiO2/Si(100) substrates by spin-coating using a solution of 
molar compositions, Pb(NO3)2 : Zr(OC3H7

n)4 : Ti(OC3H7
i) 4 : PVP : 

CH3COCH2COCH3 : CH3OC2H4OH : n-CH3OH = 1.1 : 0.53 : 0.47 : 0.5 : 0.5 : 
22 : 0.98, where the average molecular weight of PVP was 6.3 × 105 and the 
mole ratio for PVP was defined for the monomer.  The resulting gel films 
were heated at 500-900°C either (i) by placing them on an alumina boat and 
inserting them into an electric furnace, or (ii) by heating a mullite plate at 
prescribed temperatures beforehand and placing the gel films on such hot 
plates so that the rear side of the substrate was in contact with the plate.  
When the gel films were heated on the hot mullite plate, (001)/(100) 
orientation occurred at lower temperatures, and the films were more 
completely oriented than those heated along with an alumina boat. 
Spectroscopic measurement revealed that the gel film absorbs no near 
infrared light, while the Si(100) substrate absorbs it.  From all these 
observations it was concluded that the heating the gel films from the 
substrate side is effective for the orientation of the films, by which orientation 
is realized even in PZT films derived from solutions containing PVP. 
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305- Titanium-doped Methacrylate Hybrid Materials as Gate Dielectric 
in Organic Thin Film Transistor 
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Organic thin film transistor (OTFT) has attracted much attention because of 
the processability, low cost, and flexibility. Its performance has been 
improved impressively during the last two decades, which is comparable to 
that of hydrogenated amorphous silicon TFTs which are used in active matrix 
liquid-crystal displays. However, there is still large space to improve the 
performance of OTFT by the optimization of fabrication processes, the 
synthesis of new organic semiconductor materials, the application of new 
gate dielectric materials, and/or the surface treatment of gate dielectrics 
using self-assembled monolayers. Gate dielectrics are important in that they 
enhance the performance of the OTFT since the field-induced carriers are 
confined to a very thin region close to the interface between the gate 
dielectric and the organic semiconductor. Many organic and inorganic thin 
films have been used as the gate insulator in the OTFT. Sol-gel derived 
organic-inorganic hybrid materials (hybrimers) are potential candidates of 
gate insulators in OTFTs due to the solution processibility, and the easy 
control of their physical and chemical properties by the suitable selection of 
precursors and the optimization of processing parameters. 

In this study, we synthesized Ti-doped methacrylate-oligosiloxanes using 
simple sol-gel reaction of 3-(trimethoxysilyl)propyl methacrylate, 
diphenylsilanediol and chelated titanium isopropoxide for fabrication of Ti-
doped hybrimers (MDT) by photo-curing of the oligosiloxanes.  We used 
MDT as gate insulators in the OTFT and investigated the electrical and 
surface properties of MDT thin films. It was found the MDT was feasible and 
their characteristics were sensitive to the composition and the process 
parameters. The MDT has relatively high dielectric constants (3.9 ~ 4.7 at 
100 kHz) and low leakage current (<2×10-8A/cm2 at 1MV/cm). The surface of 
MDTs is hydrophobic and smooth with RMS of 3~5Å. Pentacene-based 
OTFTs were fabricated using the top contact geometry. Field effect mobility 
and threshold voltage of pentacene-based OTFT with MDT gate dielectric are 
~0.4cm2/Vs and -14V, respectively. Also, the hysteresis of pentacene-based 
OTFT with MDT gate dielectric is small. Further optimization of the conditions 
will be performed to be practically applied. 
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306- Synthesis and Characterization of Hollow Magnetic 
Nanospheres 

Christos Tapeinos, Ioannis Kartsonakis, Penelope Liatsi, Ioannis Daniilidis, 
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Magnetic hollow nanospheres were synthesized through a two step process. 
First, polystyrene spheres (PS) were produced using emulsion 
polymerization. Second, the PS spheres were coated via the sol-gel method 
to form an iron oxide layer. The size of the PS spheres was controlled by the 
concentration of the monomer (styrene), the initiator (potassium persulfate) 
and the emulsifier (sodium dodecylsulfate).  The sol-gel coatings were 
prepared by controlled hydrolysis of aqueous solutions of FeCl3 in the 
presence of PS latex, polyvinylpyrrolidone and hydrochloric acid. . The 
composite was treated in air to burn off the PS latex. Treatments under 
hydrogen atmosphere at various temperatures gave control over the 
formation and extend of magnetic phases in the hollow spheres such as 
hematite (Fe2O3) and magnetite (Fe3O4). Temperature treatments were 
optimized after extensive Differential Thermal Analysis (DTA) and Thermo 
Gravimetric Analysis (TGA) characterization of the samples. Fourier 
Transform Infrared Spectroscopy (FT – IR) was used to determine the 
presence and the removal of PS before and after thermal treatments, 
respectively. The size of the spheres was determined by Scanning Electron 
Miscrosopy (SEM) and ranged between 300 nm to 400 nm. 

The magnetic properties were determined by the combination of Super 
Quantum Interference Device (SQUID), Vibrating Sample Magnetometry 
(VSM) and Mössbauer Spectroscopy methods. For the VSM method, the 
hollow spheres stayed in a hydrogen oven for 4, 12 and 24 hours. The 
coercivity field (Hc) was 272 Oe, 112.5 Oe and 158 Oe, respectively. The 
saturation magnetisation (Ms) was 69.2 emu/gr, 143.5 emu/gr and 75.7 
emu/gr, respectively. From these values the hollow spheres can be 
characterised as an intermediate magnetic material. For the Mössbauer 
analysis, the hollow spheres stayed in a hydrogen oven for 1, 12 and 24 
hours. All the diagrams of the samples had a sextet that corresponds to Fe57. 
The samples of 1, 12 and 24 hours consists of 11% iron and 89% Fe3O4, 
88% iron and 12% Fe2O3, 88% iron and 12% Fe2O3 respectively. The 24-
hour sample exhibit a superparamagnetic behavior. The SQUID method 
showed that the curves in a diagram of Magnetization (M) in dependence of 
coercivity field Hc, and the saturation magnetization value (Ms=67 emu/g all 
samples have almost the same Ms) are characteristic of a ferromagnetic 
material. Also that the spheres behave as a bulk material. The achieved 
properties make these hollow spheres suited for several applications 
including molecular biology, cancer therapy, pollutant removal, etc. 
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307- Ellipsometric  Porosimetry : Fast and non destructive method of 
porosity characterization of  porous thin films 

A.Bourgeois, C.Defranoux, J.P. Piel,Y. Turcant 

SOPRA - SA , 26 Rue Pierre Joigneaux, 92270 BOIS COLOMBES, FRANCE 

Spectroscopic Ellipsometry is the technique of choice to characterise 
thickness and refractive indices of thin layers. Ellipsometry Porosimetry 
(EP)(1) measures the change of the optical properties and thickness of the 
materials during adsorption and desorption of an adsorbate inside a thin 
porous film. This non contact and non destructive technique becomes an 
effective method to characterize porosity, pore size distribution (PSD) and 
Young modulus of thin porous films. It does not require any preparation or 
scratch of the film, and does not need low temperature. 

Detailed description of the technique will be exposed. Both types of 
measurement tools commercialized by SOPRA will be described. The first 
one uses water as adsorptive(2) and allows measurements at atmospheric 
pressure and ambient temperature. It is well suited to measure mesoporous 
films. The second one allows the use of different adsorptives such as toluene, 
methanol, Isopropyl Alcohol (and also many others) and requires low 
pressure experiment. A wide range of pore size going from micro to large 
mesopores can be thus studied. Comparison of adsorption cycles obtained 
with these different adsorptives (water and other organic adsorptives) will be 
presented. 

Particular features of EP like its ability to give a direct measurement of the 
thickness adsorbed on a plane surface of an adsorbent as a function of the 
relative pressure (t-curve) will also be presented. Measurement of this 
thickness is of particular interest for the porosity analysis (t-plot or accurate 
determination of the pore size distribution using Kelvin equation). 
Comparison with other techniques (including BET) will be presented. 

By adding an FTIR interferometer on the EP cell, we will also show the 
possibility to determine the chemical bond present in the layers before, 
during and after the adsorption / desorption cycle. Several examples of thin 
porous oxides films will be presented. Single layer as multilayer samples 
have been studied; their porosity was ranging from few percent up to 70 
percent. 
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308- Model porous silica-based materials for selective adsorption of 
heavy metal cations: Problems related to surface 
functionalisation and heteroatom insert 

Karol Szczodrowski1, Sébastien Lantenois1, Bénédicte Prélot1, Jean-Marc 
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a Institut Charles Gerhardt in Montpellier – CNRS UMR 5253 Research Group: LAMMI, CC 
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The great complexity of the mechanism by which heavy metals adsorb at the 
solid-liquid interface is mainly due to the heterogeneity of surface distribution 
of reactive sites and the diversity of the adsorbing species. There is thus 
need for systematic studies making use of adsorbents with modelled surface 
reactivity and porosity. The main objective of the study was to test silica-
based adsorbents for selective adsorption of heavy metal cations (e.g., Pb2+, 
Cd2+, Hg2+, Co2+, Ni2+) from multi-component aqueous solutions. The raw 
material to be functionalised was large-pore silica prepared via sol-gel 
method using Pluronic P123 as template. This solid substrate was 
derivatised either by post-synthesis grafting with –SH and –NH2 groups, or by 
direct insertion of heteroatoms (Al, Zr, Ti) in the silica framework during the 
synthesis. In the first case, the resulting materials possess surface groups 
that selectively complex metal cations. For heteroatom-doped adsorbents, 
the adsorption mechanism takes form of ion-exchange pathway involving 
both pH-dependent and permanent surface charge. The intention of the 
present work was to optimise the synthesis and functionalisation steps so as 
to obtain adsorbents with tailorable surface chemistry and porosity, as well as 
with good stability in aqueous media. The functionalised materials were 
characterised using such methods as elemental analysis, IR, XRD, 27Al and 
29Si MAS NMR, microcalorimetry and adsorption of various probing 
molecular species. In the case of materials derivatised by grafting, the 
characteristic bands in the IR spectra revealed the presence of thiol and 
amino groups on the surface. The degree and stability of heteroatom 
incorporation into the silica framework were checked by a variety of methods. 
All treated samples were studied by elemental analysis. It appeared that any 
thermal post-synthesis treatment (calcination or hydrothermal procedure) 
resulted in a significant lost of heteroatom. Thus the classical synthesis route 
for heteroatom insertion was found to be quite inefficient. The microwave 
heating route was subsequently selected and optimise to control the amount 
and location of heteroatom introduced during synthesis. The number of acidic 
sites, their relative strength and distribution over the surface of the 
functionalised materials were determined using adsorption methods from gas 
and liquid phases. These parameters were correlated with the synthesis and 
functionalisation procedures applied. 
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309- Nanometric gel layer analysis in the field of long term nuclear 
glass leaching 
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The residual leaching rate study of the French R7T7 nuclear glass has been 
a highlighted theme, within the waste form community, in the past few years 
since it will eventually control most of the overall alteration in geological 
repository condition. It has been shown that the leaching kinetic of the high 
level waste glass is slightly decreasing with time until it reaches a very low 
but more or less constant residual rate. For the French R7T7, this rate never 
reaches zero and is less than tens of nanometres per year at 90°C in initially 
pure water. Reactive diffusion of water and glass elements through an 
amorphous layer, named gel, as well as neoformed phase precipitation are 
the two mechanisms explaining this residual rate. A design of experiments 
was carried out in initially saturated silica water conditions in order to 
understand in what extend the diffusion coefficients were pH, temperature, 
ionic strength and S/V ratio sensitive. The solutions and element profiles in 
glass were analyzed by ICP-AES and TOF-SIMS, respectively. Solution 
analysis proved that solid state diffusion concerned both alkalis and boron 
and could be modelled as a function of pH and temperature for mobile 
elements in the range of pH values of 8 to 10 and temperature of 30 to 90°C. 
The current work is focusing on the depth profile studies both to confirm the 
solid state diffusion coefficient determination and to observe closely the glass 
component distribution within the different glass alteration layers in aqueous 
closed system. Solid depth profile evolutions with time for alkalis and boron 
are discussed and small variations between them are pointed out. Transition 
metals and other specific elements, occurring in the altered layer or 
secondary phases, are also accurately TOF-SIMS characterised in 
comparison with experimental conditions. 
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310- Preparation of ThC2 microspheres by sol-gel process  

Rajesh V. Pai, J.V. Dehadraya and S. K. Mukerjee 

Fuel Chemistry Division, Bhabha Atomic Research Centre, Mumbai-400085, India 

The fuel currently being considered for use in High Temperature Gas-cooled 
Reactor (HTGR) and Compact High Temperature Reactor (CHTR) comprise 
of TRISO/BISO coated U-Th carbide microspheres embedded in graphite 
matrix. The particles may consist of either pure ThC2 or thorium-uranium 
dicarbide solid solutions. Extensive work has been done in the preparation of 
UC microspheres using sol-gel process starting from UO2+C microspheres 
followed by a carbothermal reduction at high temperature in vacuum. Not 
much of a work has been reported in the preparation of crack free ThC2 
microspheres. Internal gelation process has been used extensively for the 
preparation of ThO2, UO2, and mixed oxide microspheres. In the present 
study, the investigation was aimed at developing a process flow sheet for 
obtaining crack free ThC2 microspheres by internal gelation process. 

 For the preparation of ThO2+C gel particles, the feed composition was 
varied from [Th]= 1.0 to 1.25M and [Th]/ [hexamethylenetetramine (HMTA), 
Urea]ratio (R) was varied from 1.25 to 1.45. Prior to mixing with thorium 
nitrate solution, the carbon black having an average particle size of ~0.03µm 
was dispersed in the HMTA-urea solution using a mixer grinder for 15 
minutes to obtain homogeneous slurry. The C/Th ratio was kept at 4 in each 
batch. The gelation temperature was maintained at 85o C. The feed 
composition [Th] =1.2M, R=1.35 gave good quality microspheres which 
survived drying at 100oC in air and 700oC in Ar atmosphere. For the 
preparation of ThC2, the ThO2+C microspheres were heated in flowing Ar 
atmosphere under non-isothermal heating conditions between 1250-1550oC. 
The progress of the reaction was monitored by simultaneous TG-DTA record. 
For the bulk preparation of ThC2, around 50g of ThO2+C microspheres were 
loaded in a carburized tantalum crucible and degassed and heated under 
vacuum at 250oC then at 800oC for 1 h for removal of moisture and other 
impurities in a high temperature vacuum installed in a dry box. The 
carbothermal reduction was carried out at 1500oC for 2h. Sintering was done 
for 2.0h at 1700oC.  The silver grey product was subjected to elemental 
analysis and XRD analysis. Kinetics & mechanism of the reaction is being 
investigated to arrive at optimum process parameters for obtaining crack free, 
phase pure and high density ThC2 microspheres at lower temperature and 
reasonably shorter time. 
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311- Xerogels having covalently attached phosphonic acid groups: 
structure and sorption properties 
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The organic and inorganic sorbents, which contain covalently attached 
phosphonic acid groups in a surface layer, find wide application in adsorption, 
catalysis, ion-changed processes, as carriers in chromatography, etc. The 
usage of inorganic carriers for creation of such sorbents has certain 
advantages compared to organic one’s. The greater stubility of such 
materials in aggressive environments and under increasing radiation makes 
them more attractive. It is shown that a number of factors influences on 
properties and structure-adsorption characteristics of polysiloxane sorbents 
with covalently attached phosphonic acid group. Therefore, the aim of this 
presentation is to determine these factors and on their basic to synthesize 
polysiloxane xerogels with derivatives of phosphonic acid, to study 
composition, structure, including superficial layer of such kind of xerogels and 
to explore their sorption properties in relation to the ions of some metals. The 
two- and threecomponent systems were used for the synthesis of such 
xerogels (the structure-forming agent was tethraethoxysilane, ethanol was 
used as solvent, catalyst of reaction of hydrolytic polycondensation was F–). 

The samples with the followings complexing groups in a surface layer were 
obtained: ≡ Si(CH2)2P(O)(OC2H5)2, ≡ Si(CH2)2P(O)(OH)2, ≡

Si(CH2)2NHP(O)(OC2H5)2, ≡Si(CH2)2NHP(S)(OC2H5)2 (or their combinations 
with such groups as ≡Si(CH2)3NH2 and ≡Si(CH2)3SH). A number of physics 
methods (IR and solid-state NMR spectroscopy, DTA, SEM, TEM and AFM) 
were used for analysis of composition and structure of the obtained xerogels. 
It is shown that nature of structure-forming agent, ratio of reactive 
components and geometrical sizes of functional groups are the main factors, 
which determine the parameters of pore structure of such xerogels and 
content of the functional groups in them. It was acertained that  the treatment 
of unporous materials which contain such groups as ≡Si(CH2)2P(O)(OC2H5)2 
under boiling with concentrated HCl leads not only to the hydrolysis of 
ethoxygroups, but also to formation of pore structure. Investigation of these 
xerogels by 31P CP/MAS NMR spectroscopy indicates that some part of ≡
Si(CH2)2P(O)(OH)2 functional groups interacts with silanol groups during  
drying in a vacuum and formats such fragments as ≡ Si–O–
P(O)(ОН)(СН2)2Si ≡ . The sorption of mercury(ІІ), lanthanides (ІІІ) and 
uranium(VI) ions (that was made in acid water solutions with the help of 
synthesized xerogels) was investigated in detail. The composition of formed 
complexes in a surface layer, stability of these complexes and sorption 
capacity of such xerogels were established by using the obtained isotherms. 
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312- Functionalized Metal Oxide Clusters as Building Blocks for 
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Titanium- and zirconium-oxo clusters, synthesised through controlled 
hydrolysis of titanium  and zirconium alkoxides, have been used as versatile 
nano-sized building blocks for inorganic-organic hybrid materials. The 
functionalities at the outer layer of the cluster are crucial for their 
incorporation in the main materials matrix. We have studied clusters in the 
context of so called class II hybrid materials in which the matrix and the 
building block are connected through strong chemical bonds. The up to now 
preferred method for the cluster incorporation in organic polymers is radical 
chain polymerization and, recently, ring opening metathesis polymerization. 

In this work we present new surface functionalities that will extend the 
currently available methods for incorporating the clusters in the matrix. 
Furthermore, the use of other metals in the cluster synthesis should broaden 
the physical properties available in the final hybrid materials.  New 
functionalities are introduced either during the synthesis or by post-synthesis 
exchange reactions making use of the existing library of cluster cores. The 
synthesis and exchange products are characterized by X-ray diffraction, 
NMR studies in solution and infrared spectroscopy. 
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313- Tartaramide based organic-inorganic hybrid chiral materials 
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Many composites of silica combined with optically active organic compounds 
have been prepared and used in chromatography1 and heterogeneous 
catalysts.2 The design and synthesis of chiral hybrid materials with optical 
activity and enantioselectivity remains a challenge. We report here the 
synthesis of a new type of organic-inorganic hybrid materials containing 
chiral moieties prepared by sol-gel hydrolytic polycondensation of a silylated-
tartaramide 3. This new tartaramide derivative was prepared in two steps, as 
outlined in Scheme 1. The reaction of tartaramide with triethoxysilane via a 
hydrosilylation reaction was achieved leading to 3. 
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Scheme 1. 

The sol-gel hydrolysis of the alkoxy precursor 3 allowed the formation of a 
chiral bridged silsesquioxane X1, consisting of a siloxane network with (R,R)-
Bis- N,N,N',N'-tetramethyl-L-tartaramide crosslinking units. The obtained 
chiral xerogel was studied using CP MAS 13C and 29Si solid state NMR 
spectra, which indicates the insertion of the chiral precursor in the inorganic 
network, as well as condensation degrees higher than 73%. XRD was also 
applied in order to analyse the material organisation. The co-condensation of 
3 with TEOS allowed to prepare co-gels that can be used for enantioselective 
separation on one hand and as catalyst for asymmetric synthesis on the 
other hand. 
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314- SiOx Microencapsulation of Na2CO3 
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Phase change materials (PCM) based on salt and salt hydrates are highly 
promising heat storage materials with a specific heat storage capacity up to 
1000 kJ/kg. In many applications not only a high storage capacity but also 
high loading and deloading capability is needed. As PCMs are bad thermal 
conductors with a relatively low thermal conductivity this problem has to be 
solved. The heat transfer and thus the performance of the heat storage 
device can significantly be improved by an extension of the specific surface 
area, i.e. the formation of micron-sized PCM subunits. To preserve their 
shape and to allow an easy handling, these PCM-particles have to be 
encapsulated. For high-temperature applications (>100°C) inorganic 
encapsulations are prefered for non-flammability and thermal stability 
reasons. At elevated temperatures salts and salt hydrates are favored PCM 
that combine high storage capacities with different phase transition 
temperatures above 100°C. 

The SiOx-encapsulation process presented in this work is performed via sol-
gel-process with tetramethoxy- and tetraethoxysilane as well as organically 
modified trimethoxysilane as precursor material in which the salt hydrate 
particles were placed. To favor a growth of the SiOx network near the salt 
hydrate particle surface, the water for hydrolysis was mostly delivered by the 
hydrate water. To prevent the solution of the salt hydrate in the methanol and 
ethanol generated during hydrolysis, sodium carbonate decahydrate was 
chosen as PCM.  

The structural properties of the SiOx encapsulation were characterized via 
SEM, (U)SAXS and XRD. The information on the shell structure allows to 
determine the growth mechanism and the effective pH at the point of shell 
growth. The latter was also investigated via separation of single grains, which 
were placed in different solutions of indicators. The density of the 
encapsulation shells with respect to water was determined by measurements 
of the electrical conductivity of PCM-water-dispersions as a function of time 
after insertion of the encapsulated salt particles in water. 
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315- New Transparent Aerogels and Xerogels Based on 
Methylsilsesquioxane 

Kazuyoshi Kanamori1, Mamoru Aizawa2, Kazuki Nakanishi1, Teiichi Hanada1 
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Kitashirakawa, Sakyo-ku, Kyoto 606-8502, JAPAN 
[2] Dynax Corporation, 6-178 Kashiwabara, Tomakoma 059-1362, JAPAN 

For decades, transparent silica aerogels have been intensively studied due to 
their attractive properties such as low refractive index, excellent thermal 
insulation, and low dielectric constant etc.  However, poor mechanical 
properties and complicated production procedure have been preventing 
aerogels from large-scale industrial production and extended applications.  In 
order to improve the mechanical properties, we applied 
methyltrimethoxysilane (MTMS) as a single precursor. Although using MTMS 
as a single precursor results in macroscopic phase separation and 
inhomogeneous gelation in most cases, here we report a successful 
preparation of transparent monolithic methylsilsesquioxane (MeSiO1.5) 
aerogels with improved mechanical properties by effectively suppressing 
macroscopic phase separation: A cationic surfactant cetyltrimethyl 
ammonium bromide (CTAB) or a nonionic poly(ethylene oxide)-block-
poly(propylene oxide)-block-poly(ethylene oxide) (F127, EO108PO70EO108) 
was used to suppress macroscopic phase separation. Also, urea was used to 
raise the solution pH during condensation reaction of MTMS by being 
hydrolyzed into carbon dioxide and ammonia. This accelerates gelation so 
that the solution will be solidified prior to macroscopic phase separation. 

Resultant aerogels obtained from supercritical drying show good optical 
transparency (~80%) and unique mechanical property. Figure represents the 
“spring-back” behavior of an aerogel upon uniaxial compression. The aerogel 
showed ~80% linear compression, and then recovered almost perfectly after 
unloading. This mechanical behavior implies that the gels can spring-back 
against the compression stress that is also exerted during the conventional 
evaporation-drying. Thus we tried the evaporation-drying using several kinds 
of low surface energy solvents. The resultant “xerogels” show high optical 
transparency, and bulk density is also found to be as low as corresponding 
aerogels. This approach may open the way to the easy and low-cost aerogel 
production without using supercritical drying. 
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316- Cutinase-PHOMS Transesterification Catalysts 

Šabata S.1, Hetflejš J.1, Kuncová G.1, Rychtáriková R.1, Vidinha P.2, Lang K.3 

Institute of Chemical Process Fundamentals, AV CR 
1. Institute of Chemical Process Fundamentals, AVCR, 165 02 Prague 6-Suchdol, Czech 
Republic  
2. REQUIM/CQFB,Departamento de Quimica, FCT, Universidade Nova de Lisboa, 2829-516 
Caparica, Portugal 
3. Institute of Inroganic Chemistry, AVCR, 25068 Řež near Prague, Czech Republic 

We have recently reported on the synthesis and use of 
poly(hydroxymethylsiloxane) (PHOMS) for lipase immobilization (1). The 
enhanced esterification activity of the lipase adsorbates so prepared initiated 
our further study of the applicability of this support with the aim to evaluate in 
more detail the role of its specific properties . For this purpose three supports 
differing in polarity and microstructure were used for immobilization of 
Fusarium solani pisi cutinase. The  activity of these biocatalysts  was tested 
in  transesterification of vinyl butyrate with 2-phenyl-1-propanol in  acetonitrile. 

PHOMS supports A-C (sample A :6.1 m2g-1 pore maxima at 320 and 370nm , 
sampleB: 5,6 m2g-1, maxima at 1000 and 6000 nm, sample C: 295,6 m2g-1, 
pore maxima at 19, 32, 180 and 400 nm)   were prepared by the procedure 
reported in our previous work (1)  and characterized by BET (porosity), solid-
phase NMR (crosslinking and surface OH groups), contact angle 
measurements (surface polarity) and spectroscopy of  surface bonded  
porphyrines and Nile Red (changes in the structure and polarity of support 
surface). Equilibrium adsorption of cutinase (buffered aqueous solutions,  
50mg /g PHOMS ) yielded the following biocatalysts (mg cutinase/g 
PHOMS ): sample A: 23.5 mg/g, samole B:  39 mg/g,  sample C: 50 mg/g . It 
was found that their efficiency ( expressed in nmoles of the transesterification 
product   per min and mg enzyme decreased in the following sequence : B 
(480 +-28 ), C (169 +- 18), and A (54 +- 15),  The activity of  biocatalyst B 
compared well with  the cutinase   immobilized on  NaY zeolite( 350 – 380 
nmol/min/mg cutinase, ref. 2). From comparison of the rate data with the 
support characteristics it was concluded that the decisive factor under given 
conditions is the surface polarity which controls the transfer of the reactants 
to active enzyme sites.                

References 
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317- Hybrid Organic-Inorganic films by bridged polysilsesquioxanes 

A. Pistore, D. Buso, G. Brusatin, A. Martucci, A. Guglielmi 

Department of Mechanical Engineering – Materials Sector, Padova University and INSTM 
Via Marzolo 9, 35131 Padova - Italy 

Hybrid organic-inorganic materials synthesized form bridged 
polysilsesquioxanes constitute molecularengineered materials that can be 
used for different scopes [1], among them coatings with controlled porosity. 

In this paper sol gel hybrid films prepared from alkyl bridged 
polysilsesquioxanes with different alkyl chain length are synthesized and 
characterized. In particular, the optical and structural characterization of the 
films obtained with acid or basic (two step) syntheses, thermal treatment at 
different temperatures and different length of the precursor alkyl bridge is 
performed by FTIR, refractive index measurement. The effect of the 
experimental parameters on the porosity templating effect of the bridged 
precursors have been investigated. The possibility of tailoring the porosity 
degree achievable from these systems is demonstrated and compared with 
the same feature achievable in films synthesized from methyltriethoxysilane 
based hybrids. 

 
Keywords: sol-gel, hybrid materials, bridged polysilsesquioxanes, porous film 
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318- Surface-modified flexible inorganic-organic nanohybrid 
particles for fuel cells 

Yusuke Daiko, Kota Ogura, Kazunori Shimoike, Kiyofumi Katagiri, Mototsugu 
Sakai, Atsunori Matsuda 

Department of Materials Science, Toyohashi University of Technology, Tempaku, Toyohashi, 
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Department of Applied Chemistry, Graduate School of Engineering, Nagoya University, 
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Thermally and chemically stable novel proton conductors were prepared via 
surface-modification of sol-gel-derived phenylsilsesquioxane (PhSiO3/2)-
based particles.  Ultra-thin layers of fast proton-conducting materials such as 
phosphotungstic acid (WPA) or Nafion® and oppositely charged 
poly(diallyldimethylammonium chloride) (PDDA) were alternately deposited 
on the negative-charged PhSiO3/2 particles using a layer-by-layer (LBL) 
assembly technique.  In addition, sulfonation of phenyl groups of the PhSiO3/2 
particles has also been investigated.  Methylsilsesquioxane (MeSiO3/2) or 
SiO2 component was effective to improve the chemical durability for 
sulfonation solvent of dichloromethane, and surface-sulfonated PhSiO3/2-
based particles were successfully obtained from PhSiO3/2-MeSiO3/2 or 
PhSiO3/2-SiO2 particles by treating with chlorosulfonic acid. Monolithic 
electrolytes can be obtained from the resultant surface-modified particles by 
pressing.  Proton conductivity of both the surface-modified samples 
increased more than 5 orders of magnitude compared with that of the 
unmodified sample, and reached to 10-2-10-4 S/cm at 80 °C and 80 % relative 
humidity. Fuel cells prepared using the monolithic electrolytes composed of 
the surface-sulfonated PhSiO3/2-based particles showed ~ 40 mW/cm2 at 80 
°C and ~90% relative humidity. The particles are chemically and thermally 
stable and have potentials as an electrolyte for fuel cells. 
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Scheme 1. Preparation procedures of monolithic electrolytes from 
surface-modified PhSiO3/2-based particles. 
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Epoxy resins are a class of important thermosets, which are used as 
matrices of composite materials, adhesives and electronic encapsulating 
materials. These extensive applications motivate to prepare new organic-
inorganic hybrid composites of epoxy resins with improved properties. 
Promising materials have been obtained through the incorporation of 
Polyhedral Oligomeric Silsesquioxanes (POSS) in epoxy resins. This work 
aims to determine the nanostructural features of epoxy networks containing 
different amounts of Sol-Gel derived Siloxane-Polymethylmethacrylate 
(PMMA) POSS and to correlate the nanostructure and the thermomechanical 
properties of these materials. The SAXS patterns of composites prepared 
with POSS containing the largest siloxane content (44%) show a scattering at 
low q-range revealing the formation of hybrid siloxane-rich nanoaggregates 
dispersed in the epoxy matrix and containing PMMA pendant groups or 
oligomers covalently bonded to the siloxane phase. The presence in the 
SAXS spectrum of a Guinier regime associated to this scattering reveals that 
the number of hybrid aggregates is low and allows to determine the 
aggregate average gyration radius (around 60 Å). This structural aggregation 
model is consistent with the presence of the peak located around qmax=0.09 
Å-1 revealing the existence of a spatial correlation between siloxane 
nanoparticles located in the hybrid aggregates. The average and most 
probable distance between siloxane nanoparticles can be estimated by d = 
2�/qmax, resulting in value around 70 Å. At lower Siloxane contents (larger 
MMA contents) the formation of the aggregates is inhibited, as illustrated by 
the low scattering at low q-range. The nanostructure of composites prepared 
through the same chemical route with addition of acrylic acid shows a 
significant increase of the average hybrid aggregates size revealed by the 
shift of the Guinier regime to very low q values. In absence of Guinier plateau, 
it is only possible to estimate the gyration radius of the smallest aggregate 
(around 70 Å for all samples). This pronounced increase in hybrid clusters 
size is consistent with the absence of any peak related to spatial correlation 
between siloxane nanoparticles and is attributed to the existence of 
connecting bonds between acrylic acid and the epoxy matrix, inhibiting the 
segregation of the hybrid siloxane-rich phase and increasing the  siloxane 
interparticle distance. At low Siloxane content, the SAXS intensity of the latter 
hybrid family is larger than detected for composites prepared without acrylic 
acid. This behavior is attributed to the larger average size of the hybrid 
aggregates. SAXS results are correlated with thermomechanical and 
adhesion properties of the materials. 
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320- Synthesis of organic-inorganic mesoporous materialsby non-
aqueous sol-gel chemistry 
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b. Faculté des Sciences de Tunis, 2092 Université El-Manar (Tunisia) 

New inorganic-organic hybrid mesoporous materials were prepared by 
chemical modification of polymethylhydrosiloxane by 1,2-diaminopropane 
(1,2-DAP) and 1,2-diaminocyclohexane (1,2-DACH), in tetrahydrofuran, 
using hexachloroplatinic acid (H2PtCl6.6H2O) as catalyst at room temperature. 
The results show that the organic components have reacted with the 
polymethylhydrosiloxane leading to colourless and orangey gels in which 
both organic-inorganic bridges are formed. Xerogels morphology and texture 
were performed by Scanning Electron Microscopy (SEM) and Brunauer-
Emmett-Teller method (BET). 

The textural and morphological study of 1,2-DAP and 1,2-DACH showed that 
they are mesoporous materials. Indeed, the pore type of 1,2-DAP is formed 
in the materials characterized by the agglomeration of spherical elementary 
particles where many interstices are created, while the mesoporous material 
(1,2-DACH) is made of intermediate parallel plates containing narrow slits 
and a smooth surface. 
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68525, 21945-970, Rio de Janeiro-RJ, Brazil 

The structure and thermal properties of Siloxane-Polymethylmethacrylate 
(PMMA) hybrid materials prepared by sol-gel process and doped by two 
organic dyes synthesized in our group and presenting NLO potentiality have 
been studied. The effect of the nature of the dye and of the dye content upon 
the condensation degree of the siloxane phase and the polymerization 
degree of PMMA in hybrids containing several siloxane contents has been 
investigated by infrared spectroscopy, differential scanning calorimetry (DSC) 
and 29Si NMR measurements. Results reveal an influence of the dye nature 
on polycondensation efficiency: while incorporation of the dye containing OH 
group (called as NFAFB)  inhibits polycondensation whatever the siloxane 
content, this only occurs at high siloxane contents by incorporating a dye 
containing methacrylate polymerizable group (called as MPNFAFB).  In 
NFAFB-doped hybrids, polymerization of MMA monomers is correlated with 
polycondensation between silicon species of the siloxane phase precursor, 
while for MPNFAFB-doped composites polymerization increases by 
increasing dye content, independently of polycondensation efficiency. For all 
compositions, heat-treatment (curing) at 160oC during 3h is necessary to 
complete the polymerization process of MMA monomers. Thermomechanical 
Analysis (TMA) of the cured hybrids reveals that glass transition temperature 
of the composites increases with siloxane content and is larger than pure 
PMMA independently of dye nature and dye concentration. The possibility of 
incorporating such NLO dyes in siloxane-PMMA hybrids resulting in 
transparent materials presenting better thermomechanical properties than 
pure PMMA is promising aiming the obtention of new materials for non-linear 
optics. 
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322- Synthesis, structure and adsorption properties of cage-like and 
channel-like organosilicas 

M. Barczak, A. Dąbrowski 
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Ordered mesoporous organosilicas are very attractive materials due to their 
high surface areas, large volumes of ordered mesopores and diverse 
morphology what makes them attractive potential catalysts and adsorbents 
[1]. From the other hand the possibility of introduction of the organic and 
inorganic groups into the ordered structure of the final material during the 
synthesis is an invaluable advantage of the sol-gel processing of 
organosilicas. In the present work cage-like and channel-like mesoporous 
organosilicas were synthesized via co-condensation of tetraethyl orthosilicate 
(TEOS) with bridged polysilsesquioxane monomers with –C2H4–, –C6H4–, –
S–S–, –(CH2)3–NH–C(O)–C6H4–C(O)–NH–(CH2)3–  and alkoxysilanes 
bearing amino- and thiol- groups. Pluronic P123 and F127 triblock 
copolymers were used as structure directing agents. Obtained materials were 
characterized by IR spectroscopy, powder X-ray diffraction, thermogravimetry, 
elemental analysis and nitrogen sorption measurements.  
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323- Preparation of spherical, porous hybrid organic/inorganic 
particles using 1,2-bis(triethoxysilyl)ethane 
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The development of highly spherical, porous hybrid particles for use as 
chromatographic packing materials has been a great advance in the fields of 
reversed-phase HPLC.[1-2]  Hybrid particles allow for similar selectivity and 
method development as silica-based reversed-phase columns, while greatly 
improving the alkaline chemical stability of these materials.  Since our initial 
commercialization of hybrid particle based on the mixed hydrolytic 
condensation of methytriethoxysilane with tetraethoxysilane in 1999, our 
research group has continued to explore the use of a wide variety of hybrid 
formulations for chromatographic applications. 

This report will explore the synthesis and characterization of hybrid particles 
based on different organofunctional silane monomers. In particular we will 
explore the synthesis of spherical porous particles based on mixed 
condensation reactions of tetraethoxysilane with 1,2-bis(triethoxysilyl)ethane 
and other organofunctional silanes. 
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Organic/inorganic hybrid materials have proven exceptionally useful as 
chromatographic packing media.  Such systems maintain the beneficial 
properties of their strictly organic or inorganic counterparts, while addressing 
many of their deficiencies.1 As part of our research in this area, several novel 
high organic hybrid materials have been developed, utilizing combinations of 
monomers such as polyethylene glycol dimethacrylate, methacryloylpropyl-
trimethoxysilane and TMOS (organic, hybrid and inorganic elements, 
respectively). Gelation occurs through simultaneous silane condensation / 
radical polymerization of the relevant constituents.2 A variety of multi-
component hybrid particles and monoliths have been synthesized and 
characterized, with a range of morphologies being obtained. 
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325- Reactive Oxide Micro Molding (ROMIM) of Micro Optical 
Elements in Glass 
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Lausanne (EPFL), CH 1015, Switzerland. 

We present a process, named Reactive Oxide Micro Molding (ROMIM), and 
its use for the micro-molding of optical elements in glass for Micro-Opto-
Electro-Mechanical System (MOEMS) applications. The use a chemical 
process to generate nano size `reactive oxide particles` and `reactive oxide-
oligomer` units without employing long chain polymers and surfactants, while 
maintaining the oxide particle size and their reactivity in solution that on 
agglomeration results in shrinkage to less than 2-3% only. We named it 
ROMIM, since it employs micro-molding using reactive oxide-particles and 
reactive oxide-oligomer units. ROMIM using, thus produced, stabilized 
solution gives glass (Silicon Oxide) having nano scale diffractive structures 
like gratings and fresnel lenses. We have realized the multilevel fresnel lens 
which is just impossible to prepare by any other available technology. 

ROMIM process involves two main steps i.e. transfer of a microstructure to a 
soft polymer and the coating with reactive oxide solution on the soft polymer 
structure. The structure is dried and peeled away from the soft polymer. 
Subsequently, it is subjected to further heat treatments at higher 
temperatures, leading to a pure glass nano structures. The soft polymer 
structure can be used number of times to replicate glass nano structures.  

Figure shows the Scanning Electron Microscope (SEM) photographs of 
grating structures and micro lenses. 

 

 

 

 

We have established the technology to realize micro-/nano- scale structures 
in Silicon Oxide, and this has great potential for manufacturing integrated 
electro-optics devices employing sub-micrometer diffractive optical elements. 
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Macromolecular structures, containing tris(diimine) Ru (II) complexes, attract 
great attention due to the unique combination of both optical and electronic 
characteristics of ruthenium complexes and structural and morphological 
properties typical of polymers. These structures are now in a special 
research focus because of their potential application as chemically modified 
electrodes, photoractivated charge separated pairs and in photovoltaic 
devices and. 

The goal of our research was to produce these materials as nanohybrids of 
Ru 2+ complex (I) with silica matrix, prepared by sol-gel processing of 
tetramethoxysilane (TMOS) and trimethoxyethynylsilane (TMOES) and to 
investigate the influence of TMOS and TMOES concentrations on the hybrids 
characteristics. To synthesize these composites complex (I) was added to 
the sol-gel system, containing TMOS, TMOES, AcOH as a catalyst and water. 
Depending of concentrations of TMOES and complex (I) the series of hybrids 
was obtained. 

Mechanical, photosensitivity, optical characteristics and thermal stability of 
composites were measured and compared with those, obtained for the 
hybrids synthesized earlier without TMOES. Thus, we performed the first 
synthesis of hybrids, containing TMOES as a matrix-forming compound. 
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Protein chips are a powerful emerging technology for biomedical applications, 
but the development of optimal, economical surface materials capable of 
maintaining the activity of embedded proteins has proven challenging. Here, 
we introduce a new optimized, low-cost sol-gel biomaterial for the preparation 
of protein chips with 1,000 times greater sensitivity than the currently 
available protein chip platforms. Unique screening and selection methods 
were used to produce a novel protein chip material with significantly 
improved physical properties and sensitivity. Using this platform, we show 
sensitive, specific detection of the interactions between an HIV antigen and 
its antibody, and between a cyclin-kinase protein pair. The characterization of 
this material revealed the presence of dual nanoporous structures within the 
3 dimensional microspots. This material was successfully applied to hepatitis 
diagnosis in a 96-well format compatible with the currently employed 
automated ELISA method, indicating that existing equipment could be 
transitioned to use with this improved technology. This study is the first 
demonstration of protein-protein interactions being detected on sol-gel 
microarrays, and describes important new advances in the use of sol-gel 
derived protein chip materials for biomedical research and diagnosis. 
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The sol-gel derived thin films are successfully used in microelectronics since 
the middle of a past century [1,2]. Originally they were applied as diffuse 
sources for semi-conductor materials and as interlayer isolation of integrated 
circuits. In the end of a past century thin films began to use as catalytic layers 
for the adsorption gas sensors [3]. Now use of sol-gel processing in a cycle 
of manufacturing metal-oxide gas sensors is very prospectively [4-8]. Here 
sol-gel technology may be realized at once at several stages of a processing 
procedure of manufacturing SnO2-gas sensors, namely, formation of catalytic, 
gas-sensitive layers and resistive layers (for heaters) as well as separation 
layers (to prepare a silicon membrane by a method of the anisotropic etch). 
The silicate and hybrid films containing various dopants (B, Gd, Sn, P, Sb, 
Mn, Pt, Pd) have been used as both diffusion sources and active elements of 
a microchip. Moreover the features of structure and composition of the used 
films (including the phenomena of phase separation and pore-formation) will 
be considered. In summary the positive influence of sol-gel processing on 
parameters of SnO2-gas sensors will be illustrated by using concrete 
examples. 
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Continuous monitoring of chemical species has become a major concern in 
many areas such as foodstuffs and chemical industries, biotechnology and 
medicine. As a fact, there is constant need for more efficient, lower-cost and 
alternative types of sensing devices. In this context, sol-gel nanocomposites 
appear as promising candidates as they offer numerous tailoring possibilities 
in terms of preparation, functionalization and shaping. In addition they bear 
significant advantages compared to polymer materials: no swelling, 
photostability, transparency in the UV-visible domain, thermal, chemical and 
mechanical robustness. [1] 

In the present work, we investigated the potentiality of silica and transition 
metal oxide based mesostructured hybrid materials as optical sensors. 
Anchoring of sylilated indicator dyes in such matrices resulted in optical 
quality thin films of controlled organic/inorganic stoichiometry presenting no 
phase segregation [2]. Detection of pollutants (metallic cations and volatile 
organic/inorganic compounds [3]) was performed under various conditions 
(pH, ionic strength, interfering species) with good reproducibility and to quite 
low detection limits (<ppm).  Furthermore the response times were usually 
fast (30 seconds) in view of the excellent accessibility of the probes located 
at the surface of the pores. 

References 
[1] Nicole, L.; Boissiere, C.; Grosso, D.; Quach, A.; Sanchez, C. Journal of Materials 
Chemistry 2005, 15, 3598-3627. 
[2] Nicole, L.; Boissière, C.; Grosso, D.; Hesemann, P.; Moreau, J.; Sanchez, C. Chemical 
Communications 2004, 2312-2313. 
[3] Tran-Thi, T.-H.; Sanchez, C.; Nicole, L.; Hesemann, P. Patent FR2869036 

POSTERS - ABSTRACTS 512 
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Hybrid organic/inorganic materials have been developed from last twenty 
years for their improved or unusual features that allow innovative applications 
in widesprad fields (optics, energy, electronics, sensors, etc.)1. In the sensor 
applications, these materials could represent an interesting alternative to 
metal oxide systems, due to their tunable surface features and their low-
temperature sensing capabilities. Among sensor applications, an attractive 
research field is represented by the characterization of food, the detection of 
its adulterations, the discrimination of different qualitative assessments2. 
Several instrumental techniques can be used for food classification, together 
with new sensing materials and evaluation procedures of the parameter 
involved in the analysis3. In this work, a first attempt in order to discriminate 
wine features have been done; to this aim, hybrid O/I films have been 
employed as potentiometric electrodes in cyclic voltammetry (VC) analyses. 
Hybrid O/I layers have been prepared by dip-coating on conductive (ITO) 
glass substrates from binary alcoholic solutions of tetraethoxysilane (T) and 
methyl-triethoxysilane (M), 3-aminopropyltriethoxysilane (A), or 3-glycidoxy-
propyltrimethoxysilane (G). Film features have been exploited by means FT-
IR, XRD and N2-physisorption techniques, revealing high presence of 
microporosity and an extensive phase interaction between organic and 
inorganic counterparts, with a presence of nanometric domains. Cyclic 
Voltammetry analyses have been performed in order to characterize film 
behaviour as discriminating agent between different wine samples; a three-
electrode cell has been employed, with the hybrid film as the working 
electrode. As main result, a discrimination between different wines can be 
evinced by reporting selected electrochemical parameters in a diagram: well-
separated domains can be obtained for each wine. At a first glance, this 
method could be successfully applied for a quick discrimination of wines. 
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331- Doped silica nanoporous thin films for new optical sub-ppm 
chlorine gas sensors 
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Chlorine, Cl2, is a toxic gas and has already been used as a weapon gas. It is 
also an important and widely used chemical product. This very dangerous 
gas is easy to obtain and there is a theat that terrorists employ it for an 
attempt. To prevent such attack in public area it will be interesting to have 
sensors able to trig an alarm for very low amounts of chlorine (sub-ppm). As 
the present commercial devices do not satisfy this wish there is a need to 
develop new ones. Our team tackle this challenge. We choose a chemical 
sensor to ensure the selectivity and an optical transduction to have fast 
measurements and low sensitivity. The active layer of the sensor is prepared 
by the sol-gel process. It is a doped silica porous thin film prepared by dip-
coating in a sol. In this talk we will present how our team reach to realise a 
sub-ppm chlorine sensor. It will deal with the synthesis of the active layer, 
developement of the optical device and sensing tests of chlorine. The effect 
of interferents will be study too. 
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Sol-gel electrochemistry has gained great popularity in the past decade, 
mostly because of the ease of formation of silica and organosilica films with 
tailor-made properties that can be advantageously exploited for several 
applications when coated on a suitable electrode surface [1]. The usual way 
to get such films involves either dip- or spin-coating a sol-gel medium 
containing the appropriate (organo)alkoxysilane precursor(s), which are 
hydrolyzed and (co)condensed on the electrode surface. Such film-modified 
electrodes have found applications in various fields including electroanalysis 
and sensors, electrocatalysis, or bioelectrochemistry [1]. 

Some years ago, Shacham and co-workers have developed a new and 
elegant electrochemically-driven deposition method for getting sol-gel thin 
films on conducting substrates [2]. The approach is based on altering the 
surface pH by applying a suitable potential to an electrode immersed in a sol-
gel medium, inducing thereby the catalysis of the condensation process thus 
enhancing the rate of film deposition [3,4]. 

This work points out that electrogeneration of silica gel films on glassy carbon 
electrodes can be applied to immobilize biomolecules – hemoglobin (Hb) or 
glucose oxidase (GOD) or both of them in mixture – without preventing their 
activity. These proteins were physically entrapped in the sol-gel material in 
the course of the electro-assisted deposition process applied to form the thin 
films onto the electrode surface. Successful immobilization of proteins was 
checked by various physicochemical techniques. Hb entrapped in the silica 
thin film displayed an electrocatalytic behavior towards O2 and H2O2 in 
solution, respectively in the mM and µM concentration ranges. Immobilized 
GOD kept its biocatalytic properties towards glucose. Combined use of these 
two proteins in mixture has proven to be promising for detection of glucose in 
solution via the electrochemical monitoring of oxygen consumption (decrease 
of the oxygen electrocatalytic signal) [5]. 
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333- Functional materials based on algae encapsulated in sol-gel 
matrices 

M. Darder, L. Burgos, P. Aranda, E. Ruiz-Hitzky 

Instituto de Ciencia de Materiales de Madrid, CSIC, Cantoblanco, 28049 Madrid - Spain 

The mild conditions of sol-gel method allow the incorporation of biological 
matter including living cells constituting a versatile and useful technique for 
preparation of a large variety of bio-hybrid materials that may exhibit 
functional or even multifunctional properties [1]. We have previously used a 
mixture of metacryloxypropyl -trimethoxysilane (MAPTMS) and 
tetramethoxysilane (TMOS) as suitable precursors for preparation of a robust 
but flexible matrix that allows the incorporation large size biological fragments, 
as for instance lichen particles [2]. These functional biohybrids act as active 
phase of electrochemical sensors for determination of different heavy metal-
ions in aqueous solution. Following this approach, we introduce now recent 
results on the preparation of analogous materials incorporating algae tissue 
of Chlorella vulgaris, which can be also applied in different electroanalytical 
purposes.  Moreover, we are also studying the suitability of these sol-gel 
systems for the entrapment of living algal cells as well as the main 
parameters of the process that could affect their viability. 
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Recently, hydrogen gas has paid more attention as a clean energy source for 
fuel cells by environmental issue and energy problem. However, some 
precautions are required for the safe use of hydrogen gas. The hydrogen gas 
has large diffusion coefficient and wide combustion range and small ignition 
energy. Therefore, the high-speed hydrogen gas sensor is required. In our 
previous study, we prepared Pt nanoparticles dispersed tungsten oxide thin 
films (Pt/WO3 thin films) which used WCl6 and H2PtCl6･6H2O as starting 
materials by sol-gel process and found that Pt/WO3 thin films could apply to 
an optical hydrogen sensor [1]. In this study, we tried to prepare mesoporous 
Pt/WO3 thin films which had high-speed response. We used a poly[styrene-
co-allyl-alcohol]; [-CH2CH(C6H5)-]x[-CH2CH-(CH2OH)-]y;(PSAA) as a 
template for mesoporous tungsten oxide matrix by sol-gel process. The 
coating solution for the mesoporous Pt/WO3 thin films was prepared from 
WCl6, H2PtCl6･6H2O and PSAA as raw materials and ethanol as solvent by 
sol-gel process. Thin films were prepared by spin-coating method on glass 
substrates. The as-deposited films were calcinated by heating in air to 
several temperatures from 573K to 723K. Thin films were evaluated by XRD, 
AFM, FE-SEM and measurement of film thickness. We measured response 
times to hydrogen gas. On the other hand, we prepared powder samples at 
same condition which prepared mesoporous Pt/WO3 thin films for 
measurement of surface area. The response time which 50% decrease of 
transmittance to hydrogen gas of mesoporous Pt/WO3 thin films which 
prepared at 573K was in less than a second. We found that mesoporous 
Pt/WO3 thin films were amorphous up to 573K, and that they partially 
crystallized around at 723K from XRD results. In addition, the surface area of 
mesoporous Pt/WO3 powders was clearly larger than Pt/WO3 powders at 
573K and 723K. Therefore, mesoporous Pt/WO3 thin films showed high-
response property at 573K and 723K. However, mesoporous Pt/WO3 thin 
films were completely crystallized and decreased surface area and 
consequently exhibited inferior response characteristic at over 673K.  
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Phenyltrimethoxysilane (PTMS) has been used to modify the surface and 
adsorptive properties of SiO2 and (SiO2)0.75-(TiO2)0.25 sol-gels. The novel sol-
gel (PTMS)-modified SiO2-TiO2 nanocomposites have been prepared  and 
characterised by SEM, BET, adsorption XPS, XRD, FTIR and fluorimetric 
methods. Methods of characterisation used here have involved minimal 
thermal treatment of modified sol-gels because some of the modifiers will be 
in a volatile liquid-like state on the surface of the inorganic hosts (i.e. have 
low boiling points (483K for PTMS or 417K for (3,3,3-
trifluoropropyl)trimethoxysilane that can decompose on the TiO2 part of the 
surface)). The effect of the modifier in the microporous sol-gels was seen in 
changes in the pore size distribution and total pore volume of the host (after 
outgassing at 303K rather than the higher 423K when the modifier might 
undergo some changes) and X-ray diffraction data. The total pore volumes 
and d-spacings seen for SiO2 pass through a maximum at PTMS when 
modifiers of larger size are introduced, but through a minimum at PTMS 
when the host is SiO2-TiO2. This emphasises the appropriateness of the 
choice of PTMS. Thus PTMS increases the pore volume and introduces 
some no pore structures (d�0.4nm) in SiO2. These composites show 
enhanced CH4 adsorption at 298K over H2O (which remains fast and 
Langmuirian in type). They have been coated onto substrates and show 
unusual fluorescence. It is believed that the supercritical methane is held in 
the designer organic-overlaid inorganic nanospace of the composites. The 
values of CH4 adsorption achieved are small but the sensing potential of 
these materials could be high. The impact of this work could be found in 
methane (i) conversion in dry reforming or combustion/catalytic sensing but 
only if these could be induced at temperatures close to ambient rather than 
673-723K. 
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The development of reagents with high affinity and specificity to the antigens 
of hepatitis C virus (HCV) is important for the early stage diagnosis of its 
infection. Aptamers are short, single-stranded oligonucleotides with the ability 
to specifically recognize target molecules with high affinity. Herein, we report 
the selection of RNA aptamers that bind to the core antigen of HCV. High 
affinity aptamers were isolated from a 1015 random library of 60mer RNAs 
using the SELEX procedure. Importantly, the selected aptamers specifically 
bound to the core antigen, but not to another HCV antigen, NS5, in a protein 
chip-based assay. Using these aptamers, we developed an sol-gel based 
biosensor for HCV diagnosis [1] and detected the core antigen from HCV 
infected patients’ sera with good specificity [2]. This novel aptamer-based 
antigen detection sol-gel sensor could be applied to the early diagnosis of 
HCV infection. 
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Nonlinear optical single crystals are exploited for electro-optic, piezoelectric 
and pyroelectric devices [1]. The most commonly used nonlinear optical 
effects are second order: frequency doubling (second harmonic generation, 
SHG). LiNbO3 and KNbO3 single crystals are suitable frequency doublers 
under phase-matching conditions. Because of the time-consuming growth 
and the complex phase-matching of single crystals a new field of research 
has been established in the last decade: the new focus is on random 
materials, which are useful for optical applications [2,3].  

We synthesized new functional SiO2 and TiO2 xerogels with nonlinear optical 
properties by incorporation of nano to micron sized particles of ferroelectric 
character. The silica and titiania wet gels are prepared by a sol-gel technique 
with TEOS (tetra-ethylorthosilicate) and TBOT (tetra-butylorthotitanate) as 
precursors [4,5]. A special ambient drying method was developed to produce 
crack-free highly transparent xerogels. Ferroelectric particles, such as 
BaTiO3, KNbO3, LiNbO3, LiTaO3, having sizes of around 100 nm up to 1 µm 
are embedded into the transparent matrix before the colloidal formation and 
gelation starts [6]. We observed frequency doubling at an incident 
wavelength of 1064nm and the possibility to continuously modify the 
refractive index of the xerogels over a wide range from 1.2 to 2.1. The 
refractive index matching is important to avoid light scattering and reduce the 
turbidity of the compound xerogels. 
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Much effort has been devoted to the development of materials, which exhibit 
nonlinear optical properties [1]. Nonlinear optical properties, especially 
frequency doubling, are only observed in materials with a non-
centrosymmetrical crystal structure, like LiTaO3, LiNbO3 and KNbO3. The 
second harmonic generation effect of single crystals is well studied [2]. 
Lithiumtantalate is an interesting material for optical devices, because of the 
large electro-optic and nonlinear coefficients. Most studies are concentrated 
on the growth and properties of LiTaO3 single crystals, but the second 
harmonic generation effect of pure LiTaO3-xerogels and mixed SiO2-TiO2-
LiTaO3-xerogels has not been investigated so far. 

We demonstrate the second harmonic generation effect on mixed oxide 
xerogels. SiO2- and TiO2-xerogel materials are prepared by the sol-gel 
process from two steps. The first step is the hydrolysis of tetra-
ethylorthosilicate (TEOS) or tetra-n-butylorthotitanate (TBOT) with water, 
alcohol and a catalyst for pure titanium dioxide or silica dioxide xerogels [3,4]. 
The second step is heat treatment after gelation and ambient drying. 
Lithiumtantalate xerogels are synthesized by dissolving lithium ethoxide 
(LiEO) and tantalum ethoxide (TaEO) in ethanol under acidic conditions [5]. 
Mixed oxide xerogels from silica, titania and lithium-/ tantalum-ethoxide are 
prepared from TEOS, TBOT, LiEO and TaEO with different molar ratios. The 
mixed solution forms a gel after four hours. These wet gels are dried at 50°C 
for two days. Finally, the dried materials are heat treated at 500°C and 700°C. 
The as-prepared xerogel-materials exhibit frequency doubling (second 
harmonic generation, SHG), which was demonstrated with infrared light of 
1064nm. 
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This study introduces a new method for silica gels and aerogels synthesis 
doped with Single Wall Carbon Nanotubes (SWNT). Polymeric gels were 
prepared by applying the sol-gel procedure, using Tetramethyl Orthosilicate 
(TMOS) as the precursor and adding an aqueous suspension of nanotubes 
bundles with 0.1% weight concentration to the solution. The TMOS hydrolysis 
and polycondensation processes were carried out in the nanotubes 
suspension, avoiding the use of ethyl alcohol. Trials were made in order to 
obtain gels in neutral and basic media using NH4OH (0.08M) to control the 
pH. In both cases gels were obtained within a gelation time which guaranteed 
the homogeneity by avoiding decantation. Aerogels with bulk density of 0,059 
g/cm3 and specific surface area of 698 m2/g were obtained after hypercritical 
drying with CO2 (9.5 MPa, 50°C) and previous interchange of water solvent 
for acetone. The SWNT-aerogel Raman spectrum revealed that the 
nanotubes keep the same properties and structure found in the suspension. 
This result opens the way to the synthesis of new composites SWNT-aerogel 
from individual and/or aligned nanotubes, with original mechanical, electrical 
and optical properties. 
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The fast sol-gel method is a process for preparation of glassy materials, free 
of cracks and with negligible shrinkage. The mechanical and optical 
properties can be custom designed and can varies between the properties of 
silicon rubber and of silica glass. The method is based on the use of a 
mixture of Organic Modified Silanes (ORMOSILs) as precursors while the 
sol-gel reaction is performed under varying pressure conditions:  from 
supercritical to vacuum. A viscous sol-gel paste is produced in few minutes. 
The final product has glass like properties due to its low residual organic 
content. The material is transparent in the visible and near IR range (optical 
loss less than 0.01 dB/cm) and thermally stable up to 300°C. It is therefore a 
promising candidate for the preparation of optical elements such as 
waveguides and submicron structured plates. 

We have fabricated waveguides using fast sol-gel materials. The index of 
refraction and size of the waveguides was tightly controlled. The dimensions 
varied between a few to hundreds of micrometers. The core and clad regions 
of such a buried optical waveguide can be fabricated by using materials with 
slight differences in their optical index of refraction. 
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Dislich discussed (TiO2)x-(SiO2)100-x coatings of thickness τ where the 
refractive index (n) rise with the titania content. The aim of the authors was to 
explore the possibility of producing novel chemical synthetic routes to sol-gel-
derived silica-titania without FAS modification.  The chemistry of the 
procedures was to be specifically tailored to yield homogeneous Si-O-Ti 
linkages leading to novel gels, coatings and oxides, whose optical, surface 
and bulk properties were to be investigated.  A comprehensive understanding 
of the chemistry and structure of the sols at all stages was to be paramount 
(as was its relation to the properties of the final film) and in this context, a 
wide range of investigative methods was to be used.  Full consideration was 
to be given to the mechanisms of the sol-gel chemistry used. The authors 
wanted to determine whether porous TiO2-based coatings on glass would 
have advantages over denser CVD, vacuum deposited or sputtered self-
cleaning films. It is shown that the optical band gap of n-type semiconductor 
TiO2 (3.1-3.2eV) is raised to 4.1eV by its dispersion in acid-catalysed sol-gel 
microporous (TiO2)x-(SiO2)100-x xerogels of high surface area (652m2.g-1). 
EXAFS at the Ti-K edge shows that even at 25% TiO2 the coordination of the 
Ti is octahedral, but surprising the dispersed Ti (i) is more resistant to 
reduction than bulk TiO2 in temperature-programmed reduction (TPR), (ii) no 
X-ray or Raman detectable anatase segregates below 500K and (iii) has a 2p 
oxidation state in X-ray photoelectron spectroscopy (XPS) that is higher than 
expected. It is shown that these novel materials can be be prepared by pre-
hydrylsis and pre-frluxing of alkoxides and then can be coated on glass and 
metal surfaces as (TiO2)x-(SiO2)100-x photoactive films. 
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342- Optical Properties of Nanostructured TiO2 Films Treated in 
Reductive Atmosphere 

T. Giannakopoulou, N. Todorova, C. Trapalis 

Nanofunctional and Nanocomposite Materials Laboratory,  Institute of Materials Science, 
NCSR Demokritos, 153 10, Attica, Greece 

TiO2 thin films on quartz substrates were deposited using sol-gel method and 
were thermally treated at 400 and 500oC in ammonia-gas flow. Anatase 
crystalline structure of the films was determined by X-ray Diffraction (XRD) 
technique.  Rutherford Back Scattering (RBS) analysis and X-ray 
photoelectron spectroscopy (XPS) do not reveal presence of nitrogen in the 
films. XPS shows the partial reduction of titanium and formation of Ti+3 after 
thermal treatment in reductive atmosphere at 500oC. The optical properties of 
the modified TiO2 films were investigated by UV-Vis Spectroscopy. The 
refractive index and the extinction coefficient were obtained by fitting 
theoretical transmittance curves to experimental ones. The simulated 
transmittance was calculated in the frames of the Forouhi-Bloomer (FB) 
physical model. The results show the decrease of the FB energy band gap 
(up to 2.6-2.7 eV) with the increase of the annealing temperature that can be 
explained by additional energy levels creation and is in accordance with our 
previous structural studies that confirm oxygen vacancies formation. 
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method for high efficient dye-sensiteized solar cells 
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Dye-sensitized solar cells (DSSCs) have been extensively studied in the last 
decade as a promising renewable energy source, because of their potentially 
inexpensive manufacturing technology compared to silicon solar cells. A 
DSSC typically consist of two transparent conductive oxide (TCO) glass 
electrodes, of which one is coated with a thin Pt layer and the other with a 
nanoporous TiO2 layer sensitized with a monolayer of the Ruthenium-
complex dye. The gap between the electrodes is filled with an electrolyte 
containing iodide/iodine (I-/I3-) redox couple [1]. Under illumination, the dye 
molecules are excited and initial charge separation occurs by injection of an 
electron from the dye into the conduction band of the TiO2. This electron is 
then transported to the external load via the nanostructured TiO2 and the 
front TCO. To realize high efficient DSSCs a high inner surface area of the 
nanostructured TiO2 layer is essential, because it allows an adsorption of 
sufficiently large number of dye molecules for efficient light harvesting. 
Beside the high inner surface area of the TiO2 layer also good connections 
between TiO2 grains as well as a good adhesion with TCO are required to 
assure good electrical conductivity.  

Usually a screen printable TiO2 paste based on nanocrystalline TiO2 powder 
is used for preparation of TiO2 layer for DSSC. We have developed a new 
paste formulation by applying the Pechini type sol gel method. The Pechini 
method consists of preparation of a polyester, which is achieved by mixing 
ethylene glycol with citric acid in which the Ti-isopropoxide is dissolved [2]. 
Paste is screen printed on the TCO glass substrate and annealed at 450°C 
for 1 hour. The polyester exothermically decomposes and result is formation 
of highly porous but at the same time well connected TiO2 network. The 
structure and morphology of the TiO2 layer will be described by X-ray 
diffraction (XRD), transmission electron microscope (TEM) and IR 
spectroscopy. The first results show that if such a layer is used in DSSC the 
efficiency of DSSC could be improved for at least 10 % relatively. The 
efficiency of 1 cm2 DSSC based on the electrolyte mixture of Ethyl-methyl 
imidazolium iodide and Propyl-methyl imidazolium iodide (60:40) at 30°C 
under 1 sun illumination (1000 W/m2) is 4.5 %. 
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344- Distributed-feedback sol-gel zirconia waveguid laser based on 
energy transfer between various lasers dyes 

Yu Yang, Juan Zou, Hui Xu, Minquan Wang, Guodong Qian 
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China 

Recently, passive and active planar optical waveguides based on sol-gel 
materials have generated much interest because of the versatility of sol-gel 
technique and the potential applications in integrated optics. Among them, 
distributed-feedback (DFB) lasers based on sol-gel and polymeric thin films 
are extensively investigated [1-3]. In place of a conventional resonator cavity, 
optical feedback was provided via backward Bragg scattering from periodic 
perturbations of the refractive index and the gain of the laser medium. This 
mechanism results in a compact laser structure and realizes narrow lasing 
emission easily. The DFB waveguide lasers based on zirconia thin films 
seem superior to those based on titania and silica thin films because of its 
wide transparency range, high mechanical strength, lack of photo-catalysis 
reaction and high resistance to chemical reaction. However, the tuneable 
range of current DFB waveguide laser based on zirconia thin films doped 
with a single kind of laser dye such as Rhodamine 590 is limited, typically 
less than 40nm. 

In this work, several kinds of laser dyes including coumarin 440 (C440) 
and/or coumarin 540A (C540A), are co-doped with pyrromethene 567 
(PM567) and perylene red (P-red) into zirconia-organically modified silicates 
(ORMOSILs) thin films by sol-gel process with vinyltriethoxysilane as organic 
modifier. The laser dye co-doped thim films are fabricated by spin-coating 
and their waveguiding parapmeters such as refractive index and film 
thickness are stuided. Energy transfer between the co-doped laser dyes and 
second Bragg order DFB laser action are observed under the excition of 
532nm Nd:YAG pump laser sourece. The DFB laser output is widely 
tuneable, from about 560nm to 640nm, more than 80nm. It is suggested that 
by better design on the dye pair combinations and the waveguiding structure, 
DFB laser action tunable in broader spectral range can be achieved from 
these laser dye doped zirconia thim film waveguides. 

References 
[1] C. Ye, L. Shi, J. Wang, D. Lo, X. L. Zhu, Appl. Phys. Lett., 2003, 83, 4101-4103. 
[2] K. P. Kretsch, W. J. Blau, V. Dumarcher, L. Rocha, C. Fiorini, J. M. Nunzi, S. Pfeiffer, 
H. Tillmann, H. H. Höhold, Appl. Phys. Lett., 2000, 76, 2149-2151. 
[3] C. Ye, K. Y. Wong, Y. N. He, X. G. Wang, Opt. Express, 2007, 15, 936-944. 
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345- Effects of the Si/Al ratio on the photoluminescence properties of 
lanthanide's- exchanged microporous- mesoporous materials 

C. Tiseanu1, A. Gessner2, B. Gagea3, M. Kumke2, V.Parvulescu4 
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Zeotile-1 and Zeogrid type zeolites combine the advantages of mesoporous 
and crystalline structures. Since both materials exhibit a very large external 
surface, the existence of pore exchangeable sites represents a good 
evidence for the hierarchical structure [1-2]. Terbium and europium doped 
Zeotile-1 and Zeogrid with the Si/Al ratio in the range 25- 150 were prepared 
via ion -exchange procedure. All these zeolites were investigated by means 
of time-resolved photoluminescence techniques as well as FTIR, XRD and 
physical adsorption. The photoluminescence response of the lanthanide’s to 
the Si/Al ratio was correlated with Zeotile-1 and Zeogrid structural properties. 
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Figure 1. Photoluminescence spectra (Left) and decays (Right) of terbium and europium- 
exchanged Zeogrid with Si/Al =25. 
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During these last years, the sol-gel approach was directed towards the 
synthesis of functional materials and particularly materials with optical 
properties.[1] In order to synthesize transparent and luminescent materials, 
the study of luminescent nano-objects and their incorporation in sol-gel 
matrices has been developed in our group. Two types of luminophores were 
studied until now, organic molecules and inorganic nanoparticles 
(chalcogenide and rare earth doped oxide).[2] 

We present here our investigation concerning a different class of 
luminophores which are transition metal clusters and polyoxometallates. Two 
families of luminescent clusters were studied, the octahedral clusters of 
general formula [M6X8L6] (M = Mo, W, Re; X = halogen or chalcogen atom; L 
= halogen, N, P derivatives)[3] and the cubane clusters formulated [M4X4L4] 
(M = Cu, Ag, Au; X = Cl, Br, I; L = N, P derivatives...), represented Figure 1.[4] 

 
Figure 1 : General representations of [M6X8L6] octahedral and [M4X4L4] cubane clusters. 

The incorporation of these inorganic molecules in amorphous silicate 
matrices has been carried out by direct inclusion during the sol-gel process. 
In order to obtain materials with homogeneous distribution of luminophores, 
some of them have been also functionalized by ligands bearing alkoxysilane 
groups which allowed their grafting in the mineral matrix. The synthesis of 
films and bulk materials will be presented as well as the characterization of 
their luminescence properties. 
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347- Low-Threshold Spherical Raman Laser 
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Strong encapsulation of light in cavity structures has been an essential 
requirement for small-sized high-performance optical devices.  Of all cavity 
structures, micrometer-sized spherical resonator is known as the best for 
light encapsulation within small volumes.  In our previous paper [1], for the 
demonstration of stimulated Raman emission, terrace-shaped coated glass 
sphere were prepared by sol-gel technique using organic-inorganic hybrid 
materials. Glass spheres and hybrid coating sol dispersed in solvent were 
sprayed on a Teflon sheet, resulting the formation of a flat portion like a 
terrace structure at the attached side to the sheet. We found that when a 
laser pumped a certain point of the terrace-microspheres (the terrace portion) 
strong light coupling was performed with the glass sphere. Above the 
threshold intensity, stimulated Raman emission was confirmed.  From 
practical of viewpoints, coating of the spherical laser is inevitable to avoid 
contamination and maintain the stable operation.   

In this report, advanced experiments for terrace-microspheres were carried 
out to determine the suitable parameters for the spherical Raman laser.  The 
parameters examined in the experiment were: (1) Size of the glass sphere; (2) 
Relative refractive index between the glass sphere and the coating material; 
(3) Coating thickness and so on. For coating with precise control the air-
spray technique [1] and the manipulation technique were adopted, and for 
changing the relative index different hybrid materials (silicone oligomer type 
[1] and high-index hybrid material type [2]) were used.  With changing the 
pumping intensity of Ar+ laser, emission spectra were measured, and the 
threshold intensity was examined for various terrace-microspheres to achieve 
the low-threshold laser. 
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348- Hybrid organic/inorganic materials for photonic applications via 
assembling of nanostructured molecular units 
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Hybrid organic-inorganic materials exhibit so versatile properties that they 
can be considered one of the most interesting classes of materials for 
photonic applications, for the development of both passive and active devices. 
A synthesis route used for the preparation of nanostructured organic-
inorganic materials is the assembling of nano-building blocks (NBB). This 
approach allows controlling the extent of phase interaction, which in its turn 
governs the structure-properties relationships.The non-hydrolytic sol-gel 
process is recognized as a useful route for the preparation of nanostructured 
molecular units and allows to overcome problems arising when the traditional 
hydrolytic sol-gel approach is used [1,2]. The condensation reaction of 
methacryloxypropyltrimethoxysilane and diphenylsilanediol in a non-
hydrolytic sol-gel process has been exploited in order to synthesize 
nanostructured molecular units for the preparation of hybrid organic/inorganic 
coatings. The condensation reaction has ben investigated  in terms of 
dependence of the condensation degree and structure of the products on the 
employed catalysts. The non-hydrolytic condensation reactions were run 
under inert atmosphere in different solvents, adding triethylamine, titanium 
isopropoxide, titanium chloride and dibutyldilauryltin as condensation 
promoters. Multinuclear NMR and ATR-FTIR techniques have been used to 
study the reactions steps and characterize the final condensation products. 
FT-Raman and MALDI-TOF have been used to investigate the structural 
complexity of the resulting NBBs. The results on coatings preparation by 
assembling of methacrylate-based NBB products in hybrid sol-gel films in the 
presence of suitable thermal and  photo-initiators will be also presented. 
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fibre wave guides 
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Er-doped silica based wave-guides (EDFA) are of interest as Near IR signal 
laser-amplifiers operating at the for optic high-speed communication 
important wavelength of 1.5 �m. It is desired to reduce the size of the 
present devices, but this requires an increased Er3+-ion concentration, which 
is difficult to achieve with conventional glass, physical or sol-gel techniques, 
due to the formation of Er-rich oxide clusters within the glass. Such clusters 
are detrimental to the optical properties since two Er3+-ions in close proximity 
interact to depopulate the desired exited level. By using a heterometallic 
alkoxide precursor, ErAl3(OPri)12 (1), with a single Er3+-ion surrounded by 
[Al(OR)4]- groups in a sol-gel process, we obtained highly homogenous 
ErAl3O6-TiO2-SiO2 planar wave-guide glasses, showing a very high maximum 
luminescence (at ca 1.5 �m) of 1 mol% compared to other techniques (2). 
These glasses were fairly stable even at 1000oC, according to the IR, Raman 
and TEM studies. But, although the flat wave-guide amplifiers receive much 
academic interest, fibre-amplifiers are still completely dominating the market. 
Therefore it is of great interest to investigate this sol-gel process also for fibre 
processing. A silica pre-form, internally coated with sol-gel processes using 
ErAl3(OPri)12. After heating to 1500oC the optical, TEM and XRD studies 
revealed that Er2Si2O7, Al6Si2O13 and Al2SiO5 had formed, and hence the 
designed atomic architecture was destroyed between 1000oC and 1500oC (3). 
Although quite good amplifiers could be made after fibre-drawing at ca 
2200oC the atomic design concept was not applicable at least with the Er-Al 
system. It seems that the silica dissolved the Al-oxide to Er without the shield. 
Further studies tried out other well-characterised Er-precursors including the 
ErNb2(OPri)13 molecule (4). The Nb2O5 and Ta2O5 have very low solubility in 
silica and might possibly lead to more temperature stable glasses. However 
even though no Nb or Ta silicates were detected after heating to 1500oC, 
ErNbO4 and Nb2O5 particles formed in the glass which indicate that structural 
influencing by designed precursors is not an option for high temperature 
glass processing. 
[1] M. Wijk, R. Norrestam, M. Nygren and G. Westin, Inorg. Chem., 35, 1077, 1996.  
[2] G. Westin, Å. Ekstrand, L. Börjesson and E. Zanghellini, J. Phys. Chem. Solids, 61, 61, 
2000.  
[3] M. Engholm, S. Edvardsson, K. Lashgari, G. Westin and L. Norin, J. Appl. Phys., 97, 
113104, 2005. 
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Wide-field pump-probe experiments [1] have shown that a proper 
characterization of the retardation kinetics in photo-birefringent systems 
cannot neglect the pump beam shape. In this work we have measured the 
retardation maps �(x,y) induced by a Gaussian pump beam in amorphous or 
nanostructured hybrid sol-gel materials containing the photo-orientable dye 
Disperse Red 1 [2-4]. The retardation maps are acquired during irradiation 
and relaxation; at each time, they are correlated point-by-point to the pump 
irradiance map I(x,y), obtaining the complete response function of the system 
�(I,t). This procedure is equivalent to the simultaneous measurement of the 
local retardation kinetics by using a great number of different pump irradiance 
levels. The pump irradiance range is wide enough to evidence nonlinear 
behaviour. The role of nano-structures induced by templating agents in sol-
gel synthesis is discussed. 
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It is well know that for devices used in the medical imagery (X-ray 
radiographies), it is essential the use of dense materials capable to absorb 
photons of high energy, and additionally, these should strongly emit radiation 
in the UV-Vis range, specially in red, when they are excited with X-ray 
radiation. The proposed matrix, the Lu2O3 is an oxide that accomplishes 
these requirements when it is doped with a Eu3+ ions. Moreover, in a 
previous work we have demonstrated that the light yield is increased when 
the matrix is codoped with Tb3+. 

In this work, Lu2O3 powders codoped with Eu3+ and Tb3+ (Eu3+ 2.5% at., Tb3+ 
0.001-0.01%at.) were obtained via the sol-gel process using as precursors 
lutetium chloride and europium and terbium nitrates were used as doping 
agents, also etylenglicol (EG) was used as solvent agent. The luminescent 
properties are discussed as well as the studies carried out using XRD, SEM 
and TEM are correlated to the crystalline structure, its morphology and the 
particle. 
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Er3+ ion has been attracting increase attention as a dopant of photonic 
materials, since its intra-4f transition from the 4I13/2 state to the 4I15/2 state is 
observed at around 1.54 µm, that is very close to the standard 
telecommunication wavelength of 1.5 µm. Thus, many different types of Er-
doped materials have been investigated, and typical examples are an Er-
doped fiber amplifier and an Er-doped Si light emitting diode.[1-3] An Er-
doped waveguide is another promising application of Er-doped materials, and 
several kinds of ferroelectric oxide thin films have been developed as 
waveguides. Thus, it is interesting to prepare an Er-doped ferroelectric oxide 
thin film, and the sol-gel process is an excellent method to prepare 
ferroelectric oxide thin films with dopants. We thus prepared Er-doped lead 
zirconium titanate (PZT) thin films by the sol-gel process. 

Precursors were prepared from metal alkoxides and metal acetates, and Er-
doped PZT thin films were grown on the (100) plane of the strontium titanate 
(SrTiO3) substrate. Er-doping level, x in  

Pb1-xErx(Zr0.52Ti0.48)O3, varied in the range of 0 < x ≤ 0.05. The Er-doped 
PZT films were characterized by both diffraction techniques and atomic force 
microscopy. Photoluminescence behavior of Er-doped PZT thin films was 
investigated by an excitation at 514.5 nm. 

XRD analysis of the Er-doped PZT thin films exhibited only (001) and (002) 
reflections of the perovskite structure, indicating preferential orientation along 
the c-axis. Pole figures of the Er-doped PZT thin films at the (101) plane 
further revealed that these Er-doped PZT films were epitaxially grown. 
Atomic force microscopic observation demonstrated that the Er-doped PZT 
films possessed smooth surface. The Er-doped PZT films exhibited broad 
photoluminescence at around 1.54 µm, and the intensity of 
photoluminescence at around 1.54 µm increased as x increased. 
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Bernard/Lyon1University, Villeurbanne, France 

TiO2-BaTiO3 thin films doped with Yb3+ ions (1mol%) were prepared using 
sol-gel method and deposited on the substrate via spin coating techniques. 
Thin film systems were afterwards heat treated in order to force 
crystallization of the approporiate crystalline phases. In order to study the 
optical properties of the resulting thin films samples have been doped with 
the Yb3+ ions during the sol-gel synthesis stage. Absorption and 
luminescence spectra were measured for the investigation of the optical 
properties of the prepared TiO2-BaTiO3:Yb3+ thin films. 
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A direct nanopatterning process of a light emitting hybrid organic-inorganic 
sol-gel material useful for photonics application is reported. A specific design 
of organic-inorganic film based on 3- Glycidoxypropyltrimethoxysilane is ac 
by achieved, by controlling the inorganic crosslinking features and with an 
almost total absence of organic polymerization. The films have been exposed 
to electron beam or X-ray synchrotron radiation. Both the interactions induce 
the polymerization of the organic part of the film generating its hardening 
after post exposure baking. The exposed material becomes insoluble 
determining a negative-resist like behaviour: the nanolithographic process 
results from the dissolution of the unexposed areas in a proper solvents. A 
FTIR study of the hybrid structure evolution with the irradiation dose showed 
that also a rearrangement of the silicate species of the inorganic network 
occurs during the process. After its optimization unexpected spatial resolution 
of the pattern were achieved with structures below 100nm sized, both with 
electron beam and X-ray lithography. The real advantages of this approach 
are that almost all the significant parameters for a photonic device (refractive 
index, light absorption and emission) can be tailored during the material 
synthesis and with a single lithographic step the device is ready without any 
further etching process, undoubtedly simplifying the photonic devices 
nanofabrication. 

A demonstration test has been performed doping the film with commercial 
Rhodamine 6G that after the exposure didn’t degraded its luminescence 
efficiency. Moreover, the characteristic curve of thickness versus exposure 
dose was monitored, giving a contrast value comparable with those of 
commercial resist. 
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355- Rare earth doped mesoporous metal oxide films 
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[3] LCMCP-UMR7574 -CNRS-UPMC-ENSCP, 4 place Jussieu 75252 Paris - France  

Mesoporous metal oxide matrices are particularly attractive host matrices for 
optically active species such as rare earth metal ions. While glasslike 
amorphous regions provide an ideal environment for these ions, the 
semiconducting nature of anatase nanocristallites can be used to sensitize 
the optical response of the luminescent center. Sensitization is an important 
process in such technological applications as photonic devices and color 
displays, since the parity forbidden intra f shell rare earth metal ions crystal 
field transitions are inefficient.  

In this communication we report on a new luminescent material that 
combines a 3D mesoscopically-ordered array of nanocrystalline 
semiconductor particles with the nearly monochromatic emission of rare 
earth ions. The matrices were doped with various amounts of Eu3+. Thin films 
were synthesized by using a sol-gel method followed by a thermal treatment. 
Comparison with bulk, amorphous and crystalline Eu3+ doped titania has 
been conducted. The film porosity was confirmed by ellipsometry, and 
crystallization was characterized by incident X-ray diffraction. Eu3+ 
luminescence (steady-state and time resolved spectroscopy) was 
investigated by exciting the 4f levels of Eu3+ or through the semiconductor 
host matrix. We demonstrated that the excitation of mesoporous titania thin 
films within its semiconductor band gap leads to Eu3+ emission by energy 
transfer from the semiconducting organized mesoporous titania, which acts 
as an effective antenna for the excitation light. The emission features are 
strongly affected by the europium content, particularly visible for the 5D0→

7F2 
transition. Correlations have been established between luminescence and 
crystallinity, mesoporous structure or surface chemistry of the materials. This 
presentation will primarily address the major differences in mesoporous Eu3+-
doped titania films versus its bulk counterparts. Such systems open the door 
for a new generation of 3D-ordered multicomposite materials for new optical 
applications such as sensors. 
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356- Sol gel Preparation and Characterization of PbS Microcrystals 
Doped Na2O-B2O3-SiO2 Glass 

Weidong Xiang, Weixue Liu, Xiaojuan Liang, Winyu Yang 

College of Materials and Chemistry, WenZhou University, WenZhou 325035 P. R. China 

The Sol-gel derived sodium borosilicate glasses doped with PbS 
microcrystals were synthesized by using tetraethyl orthosilicate, boric acid, 
sodium ethoxide, lead acetate and SC(NH2)2 as precursors and H2S as 
sulphuration agent. The dense glasses formation through sintering the gels is 
at about 580°C. The micro-structures of the gels and glasses were studied by 
IR Spectra, TEM and N2 absorption. The third order nonlinear properties of 
such glass was characterized by Z-scan method, The nonlinear refractive 
index and nonlinear absorption coefficient were calculated as shown in the 
following equation. 

 

  

 

The nonlinear refractive index and nonlinear absorption coefficient 

Samples PbS1# PbS2# PbS4 

2(cm /GW)γ  4.4×10-14 2.14×10-14 2.03×10-14 

(cm/GW)β  7.15×10-10 7.05×10-10 

/ (cm)γ β  3.0×10-11 1.6×10-11 
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357- Optical properties of sílice xerogels composites with charge of 
Aerosil  

J. Primera Ferrer , C. A. Durante Rincón, and J. R. Fermín 
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The optical properties of silice xerogels composites with concentration of 
Aerosil in the range from 5 to 65 % are presented. All the samples have the 
same density but different porous size distribution. The porous size increases 
and the porous size distribution becomes more open with increasing Aerosil 
composition. The samples were studied by optical transmission technique 
within the range from 1.0 eV to 3.6 eV. All measurements were carried out at 
room temperature using a fiber optics spectrophotometer. The experimental 
transmittance spectra show a strong dependence on the concentration, with 
line-shapes resembling a Gaussian porous distribution. 



358- Preparation of xerogel layers in microstructure and capillary 
fibers for the detection of gaseous oxygen or aromatic 
hydrocarbons 

Vlastimil Matejec, Jan Mrazek, Ondrej Podrazky, Milos Hayer, Marie 
Pospisilova, Ivan Kasik 

Institute of Photonics and Electronics, Academy of Sciences of the Czech Republic, Public 
Research Institution, Chaberska 57, 182 51 Prague 8 - Kobylisy, Czech Republic 

Recently, the  sol-gel method has been employed for the preparation of 
microstructure fibers (MSFs). These fibers are usually composed of silica and 
contain air holes in their cladding. Besides the use in telecommunications, 
MSFs have also been investigated for chemical sensing [1]. For this purpose, 
their air holes are filled with chemicals, which change optical properties of the 
cladding. These changes are detected at the fiber outputs. The sensitivity 
and selectivity of MSFs can be modified by the application of sensing layers 
into or onto the fibers [2]. Xerogel sensing layers have been employed for 
this purpose, too. 

This paper deals with the preparation of xerogel sensing layers for the 
detection of gaseous oxygen or aromatic hydrocarbons in MSFs and capillary 
fibers as well as with effects of this preparation on the sensing performance 
of the fibers.  Several types of MSFs, which differ in the number, dimensions 
and arrangement of air holes, were tested in the experiments. The xerogel 
layers were applied onto the inner walls of the air holes from input sols based 
on tetraethoxysilane and methyltriethoxysilane of the input sols. Ruthenium 
complexes, the currently used transducers for the detection of oxygen, were 
added into the input sols.Gel layers were applied onto the hole walls by 
passing a column of the sol through the holes. A controlled pressure drop in 
the hole was used for the setting the column velocity. The gel layers were 
dried at elevated temperature in the flow of nitrogen through the holes. The 
prepared xerogel layers were characterized on the basis of their sensitivity to 
gaseous  benzene, toluene,  or oxygen. For this purpose, the layers were 
brought into contact with mixtures of these substances and nitrogen, and 
temporal or spectral changes of  light from the properly excited fiber were 
measured. Refractive-index, light absorption and fluorescence changes of 
the layers were detected.   

The paper shows details on the preparation and characterization of the 
sensing layers. It presents relevant experimental data on how the way of 
preparation of xerogel layers in the fibers affects their sensitivity to the tested 
chemicals. 

This work was supported by the Czech Science Foundation under contract 
102/05/0956. 
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The Spanish Space Agency INTA, launched from the French Guyana on 
board an European rocket Ariane 5, the first nanosatellite called NANOSAT, 
a hexagonal device of less than 15 kg of weight and a diameter of about 50 
cm, to an almost polar orbit of 650 km of altitude. The main objective of the 
satellite is to probe the operation and performance of micro and 
nanotechnologies implemented in a solar sensor and a Sol-Gel based 
magnetic sensor in space environment. NANOSAT 01 (Figure 1) is mainly a 
technological experiment that combines low-consumption electronics, digital 
processing of signals, nanostructured materials, ion-lithium batteries and high 
performance solar cells, covering the external faces of the satellite, providing 
all the electricity required by the satellite. As a result of the innovative satellite 
design, there is no distinction between platform and payload, existing a close 
relationship between them. Based on the experience of multidisciplinary 
scientific and technological research groups on nanotechnology, we are able 
to show here the general design of an earth magnetic sensor, which has 
been fabricated and integrated on the NANOSAT. A Sol-Gel based 
magnetooptical sensor was designed to measure the gravitational 
parameters of the Earth and allow the orientation of the NANOSAT with 
respect to the planet. These nanosensors are now being checked in-orbit 
under extreme space conditions. Concerning the behavior of the NANOSAT 
sensors, we hope to open new possible applications of 
Micro/Nanotechnologies in Space for miniaturization of the satellites, in order 
to reduce payloads and space mission high costs. 

 
Figure 1- The NANOSAT – 01 
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360- Effect of the H2O/TEOS mole ratio on the properties of xerogels 
doped with organic macrocycles 

M.A. García-Sánchez, A. Campero 
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Free and metal phthalocyanines and porphyrins, MPc and MP respectively, 
feature a wide range of important electrical, optical, and catalytic properties. 
In order to take full advantage of them, it is frequently useful to anchor the 
macrocycles in a variety of solid supports.The aluminum-hydroxi-
tetrasulphophthalocyanine, (OH)AlTSPc was used as a probe to find the 
optimal insertion conditions of a large variety of organic pigments in silica 
obtained by sol-gel methods.  

Following the gelling process of mixtures containing the species (OH)AlTSPc 
in different R = H2O/TEOS molar ratios shows the effect of the latter on the 
transparence, the average pore diameter, surface area and strength of the 
final monolithic xerogels.By UV-Vis and near infrared spectroscopy, NIR, we 
found that transparent monolithic xerogels can be obtained when R = 13.6 to 
19.6. Furthermore, as the NIR bands suggest, the number of adjacent silanol 
groups, Si-OH, on the surface of the silica matrix depends on the R ratio.  

In the case of the xerogels doped with macrocyclic species, the best results 
were obtained when R = 19.6. By the use of additives such as 
dimethylformamide, DMF, pyridine, py, and methanol, MetOH, the monoliths 
finally obtained are strong and transparent and the doped species keep their 
stability and monomeric form.Furthermore, we have found the samples 
prepared with R = 19.6 show higher rehydratation capacity (8% w/w). This 
property can be assigned to the lower average pore diameter and the higher 
number of Si-OH groups in the samples. This is important in the case of 
sensing and catalytic systems. 

All our experiments suggest that properties such as the average pore 
diameter, surface area, Si-OH population and transparency of the monolithic 
xerogels of silica depend on the R molar ratio. 
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Nowadays, the development of new sol-gel materials consists in the 
synthesis of nanostructured materials taking into account their final 
application and their performance as a response to technological demand. 

We optimized the elaboration of organic nanocrystals in sol-gel thin films 
obtained by spin-coating for biosensors applications. Nucleation and growth 
of organic fluorescent molecules occurs in a confined space: the matrix pores. 
The principle of the biosensor is based on the energy transfer between an 
energy donor (the nanocrystal) and an energy acceptor (a biological 
molecule functionalized with probe). It means that the nanocrystal fluoresces, 
but when there is the energy transfer, there is an extinction of luminescence 
(see figure). After hybridization, there is no more energy transfer and the 
nanocrystal fluoresces again. We used transmission electron microscopy, 
fluorescence microscopy and resolve fluorescence microscopy to analyse 
nanocrystals properties. 
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SPR Sensor by Addition of Ethylene Glycol 
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Recently, surface plasmon resonance (SPR) phenomenon, which is caused 
by the interaction of light with free electrons in noble metal, is widely applied 
to bio and chemical sensor devices. In practice, reflection type SPR sensors 
due to a gold thin film on a glass substrate are commonly utilized. On the 
other hand, the SPR due to gold nanoparticles shows a particular UV-Vis 
absorption band of which wavelength sensitively changes with the dielectric 
constant, that is, refractive index of the medium surrounding the surface of 
the nanoparticle. In this study, the silica gels loading gold nanoparticles as 
SPR sensor chips were prepared by sol-gel and following photo reduction 
processes. Especially, the pore size of the gel was controlled to achieve high 
mechanical durability of gel matrix against wet chemical processes which are 
the precipitation of gold nanoparticles in the pores of gels and the chemical 
modification of the gold particles in order to add selectivity about target 
substances to the sensors. 

The silica gel loading gold nanoparticles was prepared by a conventional sol-
gel and a photo-reduction process. First, the wet silica gels were prepared by 
use of silicon tetraethoxid containing ethylene glycol. The obtained wet silica 
gels were dried at 60°C after solvent exchange with acetone and finally heat 
treated at 700°C. The silica gels were soaked in gold hexachloride aqueous 
solution. They were irradiated by UV light in order to precipitate gold 
nanoparticles in their pores. The obtained silica gels loading gold 
nanoparticles were dried at 120�C and heat treated at 500°C. Their SPR 
and pore characterizations were examined by UV-Vis. spectroscopy and 
nitrogen adsorption isothermal measurements, respectively. 

Most of the silica gel samples had no crack by adding ethylene glycol in the 
starting solution and a subsequent process of solvent exchange by acetone. 
The silica gels showed particular absorption at around 515nm in UV-Vis. 
spectra due to the SPR of gold nanoparticles. The maximum pore radius of 
the gels was about 7nm in radius. After immersing the gels in several liquid 
substances, they endured without no cracks or collapse. This indicates that 
the addition of ethylene glycol, a solvent exchange and heat treatment 
processes were very effective in pore size control and improvement of 
mechanical strength against penetration of liquid substances. 
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Noble metal nanoparticles such as gold exhibit unique optical properties 
commonly known as surface plasmon resonance (SPR). SPR phenomenon 
is caused by the interaction of light with free electrons in noble metal 
nanoparticles can give rise to collective excitations. Thus, SPR shows a 
particular UV-Vis absorption band of which wavelength changes with particle 
size. The absorption due to SPR is very sensitive to the dielectric constant, 
that is refractive index, of the medium surrounding the surface of the metal 
nanoparticle. Therefore, the SPR caused by noble metal nanoparticles is 
expected to apply to bio and chemical sensor devices. In this study, the silica 
gels loading gold nanoparticles were prepared by sol-gel process in order to 
make SPR sensor chip having simple structure, high-sensitivity, disposability, 
and low-cost manufacturing. The SPR properties of the obtained silica gels 
loading gold nanoparticles were examined in various liquid media. 

The rod shape silica gels loading gold nanoparticles were prepared by a 
conventional sol-gel and a photo-reduction process. First, the wet silica gel 
rods were prepared by use of silicon tetraethoxide containing gold 
hexachloride aqueous solution. The obtained wet silica gel rods were 
irradiated by UV light in order to precipitate gold nanoparticles, and were 
subsequently dried at 60�C-120�C. The dry silica gel rod loading gold 
nanoparticles was jacketed with a heat shrinkable tube in order to prevent 
from collapse of the gel during following measurements. The SPR properties 
of the gel rods were characterized by UV-Vis absorption spectra after 
adsorption of the vapor of some volatile substances at 40°C. 

In these silica gels rods, the SPR absorption due to gold nanoparticles was 
observed at around 535nm in the UV-vis absorption spectra. After the 
adsorption of the vapor of some volatile substances into the silica gel rod 
loading gold nanoparticles, the SPR peak showed a red-shift in order of 
water, ethanol, and toluene. These red-shifts were caused by change in the 
refractive index of the media surrounding surface of gold nanoparticles in the 
pore of the silica gel matrix. This result indicates that the silica gel rods 
loading gold nanoparticles are expected to become the candidate for the 
SPR sensor against volatile substances. 
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364- UV-curable organic-inorganic sol-gel waveguides: 
Comprehension and optimisation of the photochemical pathway 
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MacCraith2 

1 Département de Photochimie Générale – DPG CNRS UMR – 7525,  
E.N.S.C.Mu 3 rue Alfred Werner 68093 Mulhouse cedex, France 
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School of Physical Sciences, Dublin City University, Dublin 9, Ireland. 

Organically modified silicon alkoxides have been widely used for the 
preparation of hybrid organic-inorganic materials via the sol-gel process. 
They allow the development of innovative industrial applications in many 
areas including optics, electronics, biology, and medicine. These silicon 
alkoxides are commonly mixed with metal alkoxide species to form co-hybrid 
materials or co-organosiloxane polymers. Hybrid precursors in which the 
organic group can react with itself allows photoinduced polymerization and 
thus spatially controlled densification of the material. This provides the 
formation of planar optical waveguides such as telecommunications switches 
and sensors. Moreover, they have the advantage that they combine the 
characteristics of both glasses and photopolymers and therefore improve the 
physical properties of the final material. The present paper focusses on the 
comprehension and the optimisation of the photochemical behaviour of the 
material during optical waveguide fabrication. In this study, particular 
attention was paid to the role of the photoinitiator within the material. 

However, to our knowledge, no other study has focussed on neither the 
nature nor the concentration of the photoinitiators used for waveguide 
fabrication. In this order, a well-established sol-gel matrix composed of 
methacryloxypropyltrimethoxysilane, zirconium n-propoxide and methacrylic 
acid has been developed and photoinitiators were added to the host matrix. 
Optical microscopy and profilometry have been used to characterise the 
structure of the waveguides as a function of the photoinitiators nature and 
concentrations, and ageing of the hybrid sol-gel material. Chemical stability 
of the photoinitiators within the sol-gel matrix was investigated by UV-visible 
and RT-FTIR spectroscopic techniques. Liquid NMR has been utilised to 
identify the chemical reactions involved between the material and 
photoinitiators. It is clearly demonstrated that the width of the waveguides 
can be strongly influenced by the sol ageing. Furthermore, it is shown that 
degradation of photoinitiators can occur during the sol-gel process.  
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365- A fibre optic sensor for detection of trichloromethane based on 
[Au2Ag2(C6F5)4(bipy)2]n doped microporous xerogel 

J. Estella1, J.C. Echeverría1, C. Elosúa2, C. Bariáin2, M. Laguna3, J.J. 
Garrido1 
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The sol-gel process has been used to synthesized a porous support matrix to 
entrap the vapochromic compound [Au2Ag2(C6F5)4(bipy)2]n and, in 
combination with an optical fibre, to prepare an optical chemical sensor for 
detecting CHCl3. A microporous xerogel was synthesized at pH 4.5 and 333 
K, with ethanol:TEOS:water molar ratio of 4.75:1:5.5 [1]. At the gelation point, 
the support matrix was fixed to the optical fibre by controlled immersion of the 
bare end in the gel. Finally, a saturated solution of the vapochromic 
compound was used to fix it to the fibre. A 250 cm3 measuring cell was used. 
The sensor was connected to an 850 nm LED source and a detector. We 
measured the response of the sensor to CHCl3 at different concentrations. 

In presence of CHCl3, the reflected optical power sharply decreased, and 
stabilized between 2 and 3 minutes (Fig. 1). The sensor quickly recovered to 
the baseline soon after releasing CHCl3 vapours. Three consecutive cycles 
with different concentrations of CHCl3 demonstrate the reproducibility and 
reversibility of the signal. The response of the sensor was linearly related to 
the CHCl3 concentration (Fig. 2). 
 
 
 
 
 
 
 
 
 
 
 

 
                                  Fig. 2. Calibration curve. 
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Fig.1. Sensor response at different
CHCl3 concentrations. 
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366- Performance of sol-gel based layers for opto-electrochemical 
detection of chlorine in water 

I. Kasik1, M. Seidl1, J. Mrazek1, O. Podrazky1, V. Matejec1, B. Kovacs2 
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Public Research Institution, Chaberska 57, 182 51 Prague 8, Czech Republic 
(2) Faculty of Sciences, University of Pecs, Ifjusag utja 6, H-7624, Pecs, Hungary 

Monitoring of chlorine is an important issue of production of drinking water. 
This work address itself to an opto-electrochemical approach of the detection 
of chlorine dissolved in water. In the approach a suitable opto-chemical 
transducer immobilized in a sensing layer changes its optical properties due 
to interaction with chlorine. Optical properties of the transducers are 
electrically reversed by using a thin conductive Indium-Tin-Oxide (ITO) layer 
placed as an electrode between a substrate (planar, fiber) and the sensing 
layer. Two methods of immobilization of chlorine transducers into sensing 
layers - vacuum evaporation [1] and electrochemical deposition [2] have 
been already reported. This contribution deals with the preparation of sensing 
layers containing chlorine transducers by the sol-gel method, their 
characterization and comparison with layers prepared by an electrochemical 
depositon. Opto-chemical trasducers, namely o-phenylendiamine, luminol, 
Lu-(III) acetate pthalocyanine tetrasulfonate tetrasodium salt and methylene 
blue were immobilized onto ITO coated glass slides and optical fibres. In the 
sol-gel approach the transducers were mixed with sols based on 
tetraethoxysilane. Gel layers were prepared by the dip-coating or spin-
coating techniques from the sols and thermally treated under various 
temperatures. In the electrochemical approach thin transducer layers were 
prepared by electropolymerization directly on the ITO-coated substrates by 
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367- Amorphous covalently linked porphyrin-silica systems obtained 
by sol-gel methods 

V. de la Luz Tlapaya, M. A. García-Sánchez, A. Campero. 

Department of Inorganic Chemistry, Universidad Autónoma Metropolitana-Iztapalapa, 
P.O.Box 55-534. México, D.F., 09340, México. 

Preparation of hybrid materials consisting of organic molecules covalently 
linked to inorganic metal oxide systems prepared through sol-gel methods 
leads to amorphous solids featuring interesting properties. 

Sol-gel techniques are widely known as appropriate for the introduction of 
organic molecules into inorganic networks. Such organic molecules can 
induce their typical properties in such a way as to positively improve those of 
the inorganic host. The incorporation of porphyrin chromophores into 
inorganic polymer networks has been recently investigated in order to 
develop new materials with optical, electrical and catalytic properties. 

Herewith we report on the preparation of the hybrid systems featuring the 
fluorescent complex 5, 10, 15, 20-[tetra(4-fluoro)phenylporphyrin, ZnT(p-
F)PP, linked to the functionalized alkoxides 3-aminopropyl triethoxysilane 
(APTES), or N-[3-(trimethoxysilyl)-propyl]dietylenetriamine (TMSPdien), 
acting as covalent bridges to the surface siloxane groups of the silica network 
matrix, which has been created by hydrolysis-condensation reactions on 
tetraethylorthosilicate (TEOS). 
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368- Fluorescence Properties of Sol-Gel derived Siloxane-PPO 
Hybrid Nanocomposites doped with 2-
(2'hydroxyphenyl)benzimidazole 

Luiz Felipe Meira Matos1, Karim Dahmouche2, Carlos Eduardo Martins 
Carvalho1 and Aílton. de Souza Gomes3 

1 Instituto de Química, Universidade Federal Fluminense /Outeiro de São João Batista S/N 
24020-150, Niterói-RJ, Brazil 
2 Universidade Estadual da Zona Oeste (UEZO) / 23070-200,Campo Grande,  Rio de 
Janeiro-RJ, Brazil 
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Hybrid materials are good matrixes for the incorporation of many organic, 
inorganic or biological compounds.  Proton transfer laser dyes (PTLD) absorb 
light in the UV region and emit some 6000-10000 cm-1 far from the 
absorption wavelength. This property confers to such dyes a great 
photostability against degradation due to the high photoflux of laser excitation.  
In liquid phase PTLD have a good performance and longevity, however when 
supported in polymeric matrices like PMMA or PS the lifetime of the dye falls 
to a few hundred of pulses. In this work chemically stable and transparent 
hybrids materials that contain polyoxypropylene (PPO) repeat units grafted 
onto siliceous backbone by urea bridges have been prepared by sol-gel 
process and doped with the laser dye 2-(2’-hydroxyphenyl)-benzimidazole 
(HPBI). Undoped hybrids presented a wide fluorescence emission band in 
the blue region of the visible spectra, attributed to a convolution of a longer-
lived emission that originates in the NH groups of the urea bridges with 
shorter-lived electron-hole recombinations occurring in siloxane 
nanodomains. 

The emission maximum wavelength showed linear dependence with the 
excitation energy. Samples doped with HPBI showed the expected emission 
of the dye and an unexpected pronounced enhancement of the fluorescence 
band related to the hybrid network, which is attributed to the energy transfer 
from the dye to the siliceous nanodomains and urea groups. The intensity of 
dye luminescence is correlated with the molecular weight of the polymer and 
the thermomechanical properties of the hybrids. In a qualitative screening the 
doped hybrids showed a good laser output and stability in the N2 laser test. 
Hybrids containing PPO of lower molecular weight 300g/mol) are more 
adequate for this application due to their larger rigidity. 
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369- Multicolor Photochromic Behavior of Silver Nanoparticles 
Embedded in Titania Thin Film Prepared via Sol-Gel Route 
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Nano-sized silver (Ag) particles show a surface plasmon resonance due to 
the corrective oscillation of electrons inside the metals.  The resonance 
absorption peak is sensitive to the particle shape and size, and varies from 
blue to near infrared wavelengths. Recently, multicolor photochromism was 
reported in nanocomposite film of Ag and titania (TiO2) [1]: Ohko et al. 
prepared the nanocrystalline TiO2 film from a colloidal suspension using the 
spin coating technique, and then loaded the resultant TiO2 film with Ag+. 
When the nanocomposite film was further irradiated with a monochromatic 
visible light, a spectral dip or hole appeared in the absorption band.  
Photochromic behavior was also reported for Ag-TiO2 films fabricated by the 
dc magnetron sputtering method followed by thermal annealing [2]. 

In the present study, we have succeeded in preparing macroscopically-
homogeneous TiO2 thin films containing a large amount of Ag+ ions using 
titanium alkoxide and AgNO3 as precursors.  Generally, titanium alkoxides 
are highly reactive to water, and thus, the fabrication of homogeneous films 
from the aqueous solution is difficult despite the high solubility of AgNO3 in 
the aqueous solution.  We used a highly acidic condition to suppress the 
condensation rate and prepared the film with Ag/Ti ratio as large as 0.254. 
The films thus prepared were heat treated, and irradiated with UV light (black 
light, λ = 365 nm) to convert Ag+ into Ag. After the conversion, the films were 
further irradiated with a monochromatic laser. We utilized three kinds of 
lasers as the monochromatic light sources: an Ar+ laser (λ = 488 nm), a 
rhodamine 6G dye laser (λ= 590 nm), and a pulsed Nd:YAG laser (λ= 1064 
nm).  The reactions induced by the irradiation with UV/monochromatic laser 
were investigated by the combination of X-ray diffraction (XRD), optical 
absorption, electron spin resonance (ESR), and transmission electron 
microscopy (TEM). With the irradiation of UV light, an increase in absorbance 
at the visible to infrared ranges was observed. ESR showed that the oxygen-
related hole center appears by UV irradiation. This indicates that the 
electrons in the valence band of TiO2 mainly composed of O 2p orbitals are 
excited into the conduction band of TiO2, and then transferred to neighboring 
Ag+ to form Ag. The occurrence of spectral hole was accompanied by the 
increase in absorbance at around 320 nm, which is presumably ascribed to 
the Ag+-related electron-trap centers such as Ag0 or Ag2+. 
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370- Fabrication of Methacrylate Hybrid Materials via Crosslinking of 
Sol-Gel Derived Methacryl-Oligosiloxanes and Acrylic 
Monomers 

Jung-Ho Jin and Byeong-Soo Bae 
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Methacrylate hybrid materials (hybrimer) can be fabricated using methacryl-
oligosiloxanes synthesized by simple sol-gel reaction of 3-
(trimethoxysilylpropyl) methacrylate and diphenylsilanediol. The synthesized 
methacryl-oligosiloxanes are polymerized by UV curing to fabricate the 
methacrylate hybrimer. The methacrylate hybrimer shows good curability, 
excellent optical properties, and reliable thermal/mechanical properties. 
However, formation of the organic network is, to some degree, inhibited by 
steric restriction of the bulky oligosiloxane cores, which would lead to the 
limited material properties of the hybrimer. To overcome this problem, in this 
study, various acrylic monomers were introduced to the methacrylate 
hybrimer in terms of the chemical equivalent to enhance the polymerization 
of methacryl-oligosiloxanes. Effects of the number of acryl functionality and 
the chain length of the incorporated acrylic intermediates on the thermo-
mechanical characteristics were investigated. In particular, HF-GPC analysis 
was performed to analyze the organic tether structures to understand the 
polymerization behavior of the methacrylate hybrimer. It was found that the 
incorporation of di-functional acrylic monomers exhibited maximum thermal 
decomposition temperature and minimum thermal expansion coefficient as 
well as the highest hardness due to their enhanced organic network. In 
addition, electrical and optical properties such as refractive index, Abbe 
number and dielectric constant were measured. The characteristics were 
tailored by variation of the kind and the amount of the incorporated acrylic 
monomers. Therefore, the incorporation of acrylic monomers into the 
methacrylate hybrimer as the intermediates can tune the characteristics with 
enhancement of thermo-mechanical properties for reliable applications of the 
methacrylate hybrimer. 
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371- Two-photon-induced absorption and fluorescence emission 
from laser dye-doped hybrid inorganic-organic materials 

Yu Yang, Juan Zou, Hui Xu, Minquan Wang, Guodong Qian 
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R. China 

In recent years, the non-linear process of dye chromophores involving two-
photon absorption (TPA) and two-photon fluorescence has generated 
considerable attentions [1-3]. It is also highly desirable to have two-photon-
pumped (TPP) visible lasers produced by direct upconversion of infrared 
radiation. Compared with lasers achieved by one-photon pumping, the TPP 
solid-state dye lasers are advantageous because of the decreased 
degradation probability of dye molecules resulting from the photo-dissociation 
and lower host matrix absorption and scattering in the longer wavelength 
spectrum region. However, the most crucial factor influencing the 
performances of TPP solid-state dye lasers currently is the dye molecules. In 
this regard, intensive efforts have been devoted to the synthesis of new laser 
dyes with both large TPA cross sections and high quantum yields. On the 
other hand, if TTP fluorescence and lasing can be obtained from the 
commercially available pyrromethene or perylene family dyes, which have 
exhibited high laser efficiencies and photostabilities under the condition of 
one-photon pumping, it is suggested that this effort may bring more choice 
and cost reduction to the actual use of TPP solid-state dye laser materials. 

In this work, several kinds of laser dyes including pyrromethene and perylene 
family dyes are doped into methyltriethoxysilane (MTES)- and 
vinyltriethoxysilane (VTES)-derived organically modified silicates (ORMOSILs) 
by sol-gel process and the TPA properties of the dye doped ORMOSILs are 
investigated by the fundamental beam of a nanosecond Nd:YAG laser. The 
TPA cross sections and the two-photon-induced fluorescence of the dyes 
doped in ORMOSILs are measured and observed. It is suggested that 
efficient TPP lasing may be achieved from these solid-state materials doped 
with newly derived pyrromethene family dyes. 
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372- Decay Dynamics of Lanthanide Excited States in Sol-gel 
produced CaxP0.06Si0.04-xO2, (0.02<x<0.35) Glasses 
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Lancaster, PA 17604, U.S.A. 

The radiative lifetime and quantum efficiency of optically active impurity ions 
in sol-gel produced glasses are often greatly reduced by the presence of 
residual OH. The vibrational modes of the OH groups provide energy sinks 
for the electronic excitations of the lanthanide and transition metal impurities. 
A large body of research has focused on the use of aluminum additives to 
control the quenching effects of the OH [1]. We have synthesized a series of 
glasses with the composition CaxP0.06Si0.04-xO2, (0.02<x<0.35), using a sol-
gel process. During the hydrolysis stage of the synthesis, trivalent europium 
impurities were incorporated into the water of hydration such that the molar 
ratio of europium to host cations was 0.5%. Under UV excitation, the glasses 
emit red light at room temperature, corresponding to the 5D0→

7F2 transition 
of the europium impurity. The emission is many times stronger than that 
observed in pure SiO2 sol-gel glasses and is comparable to that seen in Al3+ 
codoped glasses. 

Lifetime measurements of the 5D0 level of europium impurities after pulsed 
laser excitation into the 5D1 level exhibit a nearly single exponential lifetime. 
The single exponential decay demonstrates that europium excited state 
lifetimes are narrowly distributed, whereas in the aluminum codoped sample 
a wide distribution of europium lifetimes are observed. The wide distribution 
of lifetimes typically observed in rare-earth doped sol-gel glass systems, is 
expected because the optical impurities occupy sites at varying separation 
from the OH groups, which provide a fast non-radiative decay mechanism. 
The rate of energy transfer to the quenching modes depends on the 
separation distance, thus accounting for the distribution of lifetimes. Our 
results indicate that the presence of calcium phosphate additives in the sol-
gel glasses greatly reduces the luminescence quenching associated with OH 
modes in the glass. Using a rate equation model, we examine the 
dependence of the excited state lifetime on calcium concentration and 
temperature between 77 K and 300 K. The isolation of the optical impurities 
from energy quenching OH molecules also increases the radiative efficiency 
of the excited states, which should lead to enhancement in optical processes 
that rely on the lifetime of the excited states like excited state absorption up-
conversion and population inversion. 
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Dye lasers are widely used, since they can be operated in pulsed or 
continuous manner and cover a large spectral range from the ultraviolet to 
the near infrared (using different dyes). However, laser dyes are usually used 
in liquid form thereby imposing restrictions on the laser design such as the 
need for a pumping system, reservoirs, etc. Hence the search for solid-state 
dye lasers with competitive lifetimes and efficiencies constitutes an active 
research field. The main approach is to embed the laser dye into a suitable 
matrix. The basic requirements imposed on the solid matrix are high optical 
quality with a low level of scattering and a wide range of transparency 
covering both pump and lasing wavelength. In addition a high damage 
threshold to laser radiation and good thermal and photochemical stability are 
required. Xerogels and aerogels have been used for this purpose for several 
years now and much progress has been achieved (see e.g. [1,2]). 

We have prepared silica xerogels by a standard procedure using 
tetraethylorthosilicate (TEOS), ethyl alcohol, and hyrdochloric acid. The laser 
dye (Rhodamine 6G) was dissolved in ethyl alcohol and added to the solution 
at various concentrations. After gelation the gels were dried in air for 2 days 
at 50�C. The luminescence properties of the such prepared solid state dye 
hybrids were investigated by steady state and time resolved spectroscopy 
and compared to those of a solution of Rhodamine 6G in methanol. We 
observe a slight blue shift in the luminescence maximum from about 590 nm 
in methanol to about 570 nm in the hybrids. The luminescence lifetime of 
Rhodamine 6G after pulsed excitation (pulse width 2 ns, wavelength 470 nm) 
is about 5.8 ns, both in the methanol solution and in the prepared dye hybrids. 
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374- Sol-gel silica glasses activated by Erbium phosphates and 
vanadates nanoparticles 
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Sol-gel silica glasses, doped with lanthanide ions are an important class of 
optical materials with applications including solid state lasers, optical 
waveguides and fiber amplifiers. The sol-gel method enable one to prepare 
glasses of desired shape through hydrolysis, polycondensation and gelation, 
followed by the densification of gels during heat treatment at low (1200°C) 
temperature. Unfortunately, the attempts to introduce lanthanide salts into 
sol-gel matrices were unsuccessful – we couldn’t prepare homogeneous 
samples. 

The aim of the present study was to examine the possibility of producing 
optical silica glasses, activated with Er3+ compounds as nanocomposites in 
systems constituted by Er3+ phosphates or vanadates and silica. For this 
purpose new trialkylphosphate and trialkylvanadate ligands and their 
corresponding Er3+ complexes were synthesized and covalently attached to 
the silica matrix via preliminary modification with (epoxyethyl)trimethoxysilane. 

Sol-gel processing was performed with the use of aerosil T-30 and 
tetramethyl orthosilicate by a combined sol-gel method. We used acetic acid 
as a catalyst for hydrolysis in a lanthanide complex, tetramethoxysilane, 

water and ethanol mixture. In a 
result of the joint hydrolysis and 
condensation of alkoxysilane and 
lanthanide complex monolithic 
organic – inorganic nano 
composites were prepared. After 
drying at 120°C to remove water 
and solvents, we hold samples at 

600°C for 2 h to burn out organic contaminants. Then the hybrids were 
sintered to transparent erbium – doped silica glasses at 1200°C. The 
distribution of lanthanide’s phosphate and vanadate nanoparticles in the 
samples and their sizes were studied by the method of small angle X-ray 
scattering [1]. We also examined electronic absorption and emission spectra 
of these glasses. 
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375- Ag Nanoparticles and Er3+ codoped TiO2 planar waveguides 
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Novel nanoparticles with strong surface plasmon resonance (SPR) can be 
applied for non-linear optical materials such as enhanced luminescence of 
rare-earth ions. In this present paper, Ag nanoparticles and Er3+ ions co-
doped titania planar waveguides on silica were prepared by sol-gel spin-
coating, using the precursors Ti(OC3H7)4, Ti(OC4H9)4, Ag nanoparticles or 
Ag@SiO2 particles. Film thickness and refractive index were measured by 
prism-coupling. The luminescence emission of Er3+ ions were investigated by 
fluorescent spectroscopy, excited with lasers at ~980nm or ~480nm. The 
effects of the concentration of Ag nanoparticles with different sizes on the 
emission of Er3+ ions were discussed. 



376- Erbium and ytterbium co-doped silica:germania planar 
waveguides prepared by the sol-gel route using an alternative 
precursor. 

Fernando A. Sigoli1, Rogéria R. Gonçalves2, Younes Messaddeq3, Sidney 
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[3] Institute of Chemistry-UNESP, Araraquara, SP, Brazil, 14800-900. 

The sol-gel method combined with a spin-coating technique has been 
successfully applied for the preparation of rare-earth doped silica:germania 
films used for the fabrication of erbium-doped waveguide amplifiers, 
presenting several advantages over other methods for the preparation of thin 
films. As with other methods, the sol-gel route also shows some drawbacks, 
such as thickness of silica films and high hydrolysis rate of certain precursors 
such as germanium alkoxides. This work describes the preparation and 
optical characterization of erbium and ytterbium co-doped SiO2:GeO2 crack 
free thick films prepared by the sol-gel route combined with a spin-coating 
technique using a chemically stable non-aqueous germanium oxide solution 
as an alternative precursor. The non-crystalline films obtained are single 
mode at 1550 nm with an average thickness of 3.9 microns presenting low 
percentages of porosity evaluated by the Lorentz-Lorenz Effective Medium 
Approximation, and low stress, according to the refractive index values 
measured in both transversal electric and magnetic polarizations. Weakly 
confining core layers (0.3% <∆n< 0.75%) were obtained according to the 
refractive index difference between the core and buffer layers, suggesting 
that low–loss coupling erbium-doped waveguide amplifiers may be obtained. 
The emission spectra of the films show broad bands centered at 1540 nm 
characteristic of the 4I13/2 ◊ 4I15/2 transition of erbium ions present in non-
crystalline solids. The emission spectra have an average spectral bandwidth 
of 30 nm. The emission life times were measured as a function of erbium 
concentration in different systems and based on these values it is possible to 
infer that the hydroxyl group was eliminated and the formation of rare-earth 
clusters was avoided by using a rapid thermal annealing process. 
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377- Meso-Perfluoro-Porphyrin Immobilized in Sol–Gel Silica Glasses 
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Due to their high oxidative stability, hydrophobicity and chemical versatility, 
meso-perfluoro-aryl-porphyrins are a promising group of compounds for 
development of active catalysts. The optimised conditions for preparation of 
5,10,15,20-tetrakis- (pentafluorophenyl) porphyrin trapped in silica matrix, 
obtained by the sol–gel process, are analysed. Different alkoxi-Si precursors, 
solvents and catalysts were used in the reaction mixture, in order to find 
compatible environment for perfluoro-aryl-porphyrins. The porphyrin and 
silica-porphyrine composite were characterized by using UV-VIS and FTIR 
spctroscopic techniques. The silica matrices and silica-porphyrin composites 
texture properties have been obtained by using BET method (Quantachrome 
Instrument). The tailored porosity of the host matrix seems to play an 
important role in preserving the catalytic properties of the guest. 

Due to their high oxidative stability, hydrophobicity and chemical versatility, 
meso-perfluoro-aryl-porphyrins are a promising group of compounds for 
development of active catalysts. The optimised conditions for preparation of 
5,10,15,20-tetrakis- (pentafluorophenyl) porphyrin trapped in silica matrix, 
obtained by the sol–gel process, are analysed. Different alkoxi-Si precursors, 
solvents and catalysts were used in the reaction mixture, in order to find 
compatible environment for perfluoro-aryl-porphyrins. The porphyrin and 
silica-porphyrine composite were characterized by using UV-VIS and FTIR 
spctroscopic techniques. The silica matrices and silica-porphyrin composites 
texture properties have been obtained by using BET method (Quantachrome 
Instrument). The tailored porosity of the host matrix seems to play an 
important role in preserving the catalytic properties of the guest. 
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378- Fluorescent Silica-Metaloporphyrin Hybrid Nanomaterias. 
Synthesis, Specroscopic and Microscopic Properties 
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Timisoara, 300115, Romania 

The sol-gel hybrid nanomaterials based on metalloporphyrins have a 
promising future. Interest in fluorescent inorganic-organic materials arises 
from the application of these materials to light emitting devices, electrical and 
nonlinear optical materials, catalyst and sensor materials, porous supports, 
adsorbents. In the present study some new silica-metalloporphyrin hybrid 
nanomaterials based on Zn(II) 5,10,15,20-tetra(4-pyridyl)-21H,23H-porphine 
are reported. They have been synthesized via the basic and the two steps 
acido-basic catalyzed hydrolysis and condensation of tetramethylorthosilicate 
(TMOS) and tetraethylorthosilicate (TEOS) using different approaches of the 
sol-gel process: in situ, by impregnation and by using sonication. The 
processes were monitored by FT-IR and UV-vis spectroscopy and the new 
materials were characterized by their absorbtion and emission spectroscopic 
properties and by TGA. The surface structures of the silica-metaloporphyrin 
nanomaterials were investigated by atomic force microscopy (AFM). A 
comparative discussion regarding the physico-chemical properties of these 
nanomaterials with previously obtained silica-free-porphyrin materials, in 
which it was encapsulated 5,10,15,20-tetra(4-pyridyl)-21H,23H-porphine, is 
presented. 
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The paper is dealing with the obtaining and characterization of manganese 
activated willemite efficient green phosphor. This material is widely used as 
green component in fluorescent lamps, cathode ray tubes, plasma display 
panels and electroluminescent devices [1-3]. Nanocrystalline powders of 
manganese doped willemite phosphors have been obtained via sol-gel route 
assisted and not assisted by an ultrasonic field. As starting materials, beside 
tetraethoxysilane, water, ethanol, and catalyst, in the reaction mixture 
different solutions of zinc and manganese (II) salts have been added. The 
both series of resulted xerogels were successively annealed up to 1000ºC, 
for 180 minutes time soaking, than they have been characterized. Physic-
chemical evolution of the systems, during the thermal treatment, was 
monitored by using TGA-DTA and DTG techniques. The XRD analysis 
results show that the 1000ºC annealed samples consist of willemite structure. 
Luminescence spectroscopy was employed in order to evaluate 
luminescence emission properties of the obtained phosphors. Under UV 
excitation the luminescence spectra of Mn2+ activated Zn2SiO4 synthesized 
phosphor particle systems show a green emission peak around 520 nm. The 
maximum emission band could be assigned to the 4T1(4G) � 6A1(6S) 
electronic transitions occurred at  tetracoordinated Mn2+ ions [1-4]. 
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Sol-gel method and dip-coating technique were used to prepare BaTiO3 and 
Er3+ and Yb3+ codoped BaTiO3 powders and thin films. The BaTiO3:Er3+Yb3+ 
could be used as luminescent screens, X ray panels, etc; and it is due to their 
luminescent properties. The synthetized powders allow to determine the 
potenciality of the BaTiO3: Er3+, Yb3+ host as luminiscent material. The 
precursor solution was synthesized using: barium acetate [Ba(C2H3O2)2], 
titanium isopropoxide [Ti(OPri)4)], acetic acid(C2H4O2) and water. As doping 
agents were employed erbium nitrate (Er(NO3)3.5(H2O)) and yterbium 
chloride (YbCl3).The BaTiO3 and BaTiO3:Er3+,Yb3+ powders and thin films 
were heat-treated at different temperatures ranging between 300 °C and 
1150 °C. The synthesis of BaTiO3 and Er3+ ,Yb3+ codoped BaTiO3 to prepare 
powders and thin films are described. This work reports the structural, 
microstructural and luminiscent results carried out by FT-IR spectra, XRD, 
AFM, HRTEM, XPS and spectroscopic measurements. 
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Eu3+ and Tb3+ codoped gadolinium is being extensively studied mainly for 
their potential scintillation properties in high resolution X-ray imagery. Such 
application requires dense materials capable to absorb high energy photons 
and a thin film configuration in order to decrease high light diffusion present 
due to the grain size of the frequently used powders. Gd2O3: Eu3+ appear as 
candidates because of their good efficiency as a red luminescence 
component, as well as the codoping with Tb3+ exhibit an increase of the light 
yield. The purpose of this study is to present the potentially of sol-gel films as 
scintillating materials. 

Sol-gel method and dip-coating technique were used to prepared high 
densified and good quality Eu3+ and Tb3+ codoped Gd2O3 thin films. The 
synthesis and the preparation of films are described. Luminescence XRD, 
SEM, TEM and XPS measurements were conducted, in order to study the 
structural characteristics, morphology, as well as its influence in the 
luminescent properties. 
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382- Synthesis and Emission Properties of ZnO/SiO2 Nanocomposite 
Spherical Particles 
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Zinc oxide (ZnO) is one of the well-known luminescent materials that emit 
ultra-violet (UV) or visible light upon excitation by higher energy sources. The 
band-gap of ZnO abruptly increases when its size becomes less than 4 – 5 
nm. It is then expected that ZnO nanoparticles show a clear blue shift of UV 
or visible emissions and enhanced quantum efficiencies compared to bulk 
ZnO materials. Adversely, however, the relatively large surface area of 
nanoparticles could possibly cause non-radiative decay of the excited state 
due to energy transfer to plentiful surface defect sites. Such chemically active 
surfaces of ZnO nanoparticles can be passivated through their dispersion in 
amorphous SiO2 matrix. In the present work, we attempted to prepare 
ZnO/SiO2 nanocomposite spherical particles by the sol-gel method. 

First, ZnO nanoparticles were prepared by the hydrolysis of zinc cations in 
ethanolic solutions. The resultant ZnO nanoparticles dispersed in the 
solutions exhibited visible green emissions like bulk ZnO materials in the 
photoluminescence (PL) measurement. Nonetheless, a strong PL excitation 
band could be observed due to the quantum confinement effect, indicating 
that our ZnO samples were actually characterized as nano-sized particles. 

Second, we tried to fabricate SiO2 spherical particles where the ZnO 
nanoparticles were embedded, expecting that highly luminescent particles 
would be obtained with a narrow size distribution for good packing on some 
kinds of substrates. Monodisperse spherical SiO2 particles were successfully 
obtained by the sol-gel process under the basic condition with the use of 
ammonium hydroxide. In preparing the ZnO/SiO2 nanocomposite, however, 
the size distribution of particles became wider. After heating at 600oC, PL 
spectra of the ZnO/SiO2 nanocomposites indicated broad emission bands 
with white color. Because no peaks were observed in the X-ray diffraction 
analysis of the nanocomposite particles, we suppose that the white emission 
is caused by new defect sites formed in silica spheres in the presence of zinc 
cations or ZnO. Further works are ongoing to investigate conditions under 
which luminescent ZnO/SiO2 spherical particles are formed. 
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Recently, great attention has been paid to rare-earth (RE) activated 
luminescent materials (phosphors) because of rapid progress of new 
optoelectronic devices. In some cases, photoluminescent materials need to 
be excited by lower energy from novel excitation sources such as UV or blue 
light emitting diodes (LEDs). However, such phosphors, especially for red or 
orange colors, have not been well developed so far. Host materials having 
absorption bands in the near UV region may result in emissions by efficient 
energy transfer to the activator ions. In this work, we have focused on CeO2-
ZrO2 solid solutions and SnO2 as host materials. RE ions were doped into 
hosts by using chemical solution processes including sol-gel. 

CeO2 has a cubic fluorite structure with high structural symmetry and the 
band-gap energy of 3.4 eV. ZrO2 with the same fluorite structure has a larger 
band gap and lower symmetry. When RE-doped CeO2 is excited by near UV, 
strong orange emissions can be observed via the energy transfer from CeO2 
to RE activators [1]. We then attempted to prepare RE-doped CeO2-ZrO2 
solid solutions by the sol-gel method and investigate influences of the 
composition, the band-gap energy and the symmetry of host crystals on 
excitation mechanisms and emission properties. Increase in the Zr content 
led to shift of XRD peaks, increase in optical band gap values, and change of 
emission spectra of the doped RE ions probably due to the lowered local 
symmetry of the host. Excitation spectra showed shift of peaks by increasing 
the Zr content, thereby indicating that the energy transfer from the host to RE 
actually occurred. 

SnO2 is an n-type semiconductor with the band-gap energy of 3.6 eV. 
Therefore SnO2:Eu can possibly be excited by lower energy. However, due 
to the large difference in ionic radii of Sn4+ and Eu3+ ions, it is difficult to 
incorporate Eu into host SnO2 lattices. We have adopted thermohydrolysis of 
SnCl4•5H2O under refluxing condition and subsequent heat treatments to 
obtain Eu-doped SnO2 nanoparticles. Samples thus obtained showed 
emission peaks due to Eu3+ magnetic dipole transitions, indicating that Eu 
ions were located in the high-symmetrical site of SnO2 with a tetragonal 
rutile-type structure. We also confirmed that our spectra corresponded with 
those reported in the literature [2]. It was then concluded that the Eu ions 
were successfully incorporated in the SnO2 lattice and could be excited by 
the energy transfer process. 
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384- Study and Direct Patterning of Photocurable 
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We report on a photosensitive hybrid material based on 3- 
glycidoxypropyltrimethoxysilane (GPTMS) and germanium ethoxide and on 
the cationic photopolymerization of the epoxide groups. In particular, we 
describe the relationships between materials structure and film patternability, 
thermal behaviour of films, the synthesis and fabrication of patterned 
waveguide structures and the optical quality of the planar and channel 
waveguides. In particular differences in the basic and acidic synthesis of the 
sols are visible from infrared spectroscopy and polymerization efficacy, the 
basic system allowing a large amount of Ge ethoxide being incorporated 
preserving the epoxy group. Simple patterned waveguides such as strips and 
beam splitters are produced by ultraviolet (UV) irradiation through a quartz 
slide with a metallic mask. A significant increase of about 0.02 in the 
refractive index of the material has been found when the film is exposed to 
UV light in the range 220 - 260 nm. The optical quality of the planar films is 
high with optical losses lower than 1dB/cm, while the optical confinement in 
the channel waveguides has to be monitored carefully and related to the 
dose irradiation and waveguide morphology to improve the optical losses.  

 

Keywords: sol-gel, hybrid materials, photopolymerization, waveguides, 3- 
glycidoxypropyltrimethoxysilane 
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This presentation highlights work from the authors’ laboratories on the 
various kinds of oxide optical materials, mainly luminescence and pigment 
materials with different forms (powder, core-shell structures, thin film and 
patterning) prepared by the Pechini-type sol-gel (PSG) process. The PSG 
process which uses the common metal salts (nitrates, acetates, chlorides etc) 
as precursors and citric acid (CA) as chelating ligands of metal ions and 
polyhydroxy alcohol (such as ethylene glycol or poly ethylene glycol) as 
cross-linking agent to form a polymeric resin on molecular level, reduces 
segregation of particular metals and ensures compositional homogeneity. 
This process can overcome most of the difficulties and disadvantages 
frequently occurred in the alkoxides based sol-gel process. Using the PSG 
process, we are able to prepare luminescent powder materials that cannot be 
well synthesized by the solid state reaction method, environmentally friendly 
and highly efficient phosphors that lack metal activator ions, core-shell 
structured monodisperse and spherical optical materials with tunable physical 
chemical properties, and thin film phosphors and their patterning combined 
with soft lithography techniques. The extensive applicability of this process 
and potential material applications are demonstrated. 
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386- Influence of Preparation Conditions of CuI-Containing Gel-Films 
on their Spectral-Luminescent Properties 
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It is known [1] that CuI films are characterized by intense UV absorption 
caused by inter-band transitions and may possess by luminescence in visible 
and near IR regions due to recombination of electrons those excited into the 
defect status located below in the conducting band with holes in the valance 
band (�� 430 nm), recombination of electrons and holes at Cu+ centers (� 
� 570 nm) and at oxygen vacancies (�� 720 and 820 nm) as well as 
attributed to copper vacancies (� � 930 nm). The aim of present paper is 
preparation by the sol-gel method of oxide CuI-containing films with a high 
share of quanta in the luminescence band related to the oxygen vacancies. 
As a result of fulfilled investigation, we created such films which are 
characterized by spectra of light attenuation, luminescence and 
luminescence excitation similar to displayed in Figure 1. An influence of 
preparation conditions and nature of the oxide matrix on spectral-luminescent 
properties of these films as well as some theirs applications are considered. 
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Figure 1. Light attenuation (1), corrected luminescence (2) and its corrected excitation (3)  
spectra of CuI-containing gel-film. �exc = 330 nm, �mon = 750 nm. 
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Fabrication of integrated optical components and devices using hybrid 
polymers has attracted considerable attention in recent years. Hybrid 
polymeric thin films can be fabricated by spin-coating process, and 
waveguide structure can be defined on these polymeric films by direct laser-
writing or UV-printing process, enabling low cost fabrication of photonic chips 
and devices. Since waveguide fabrication using photolithographic process 
usually requires the unsaturated C=C bonds in the hybrid thin films to be 
sufficiently cross-linked upon UV irradiation, understanding the 
polymerization kinetics of these bonds in the hybrid sol-gel films is of interest. 
Furthermore, the determination of parameters, such as photo-initiator type 
and concentration, UV power density and dose, thermal curing temperature 
and time for waveguide patterning also requires us to understand the process 
of polymerization. Recently we developed an anhydrous sol-gel process for 
synthesis of TiO2- and ZrO2-doped hybrid polymers and demonstrated the 
material’s promising optical properties, such as linear thermo-optic 
coefficients, low birefringence and low optical absorption losses. In this paper, 
the polymerization kinetics of unsaturated double bonds (C=C) in TiO2- and 
ZrO2-doped hybrid polymeric thin films during UV irradiation and thermal 
curing is studied by monitoring the variation of C=C absorption band at 1630 
cm-1 using FT-IR spectroscopic technique. Experimental results showed that 
polymerization of the unsaturated C=C groups in the TiO2- and ZrO2-doped 
hybrid polymers can be realized by either photo-irradiation or thermal 
treatment. The UV-induced polymerization process is much faster than 
thermal curing, but a full conversion of C=C groups into polyacrylate chains 
cannot be achieved without thermal treatment. The catalytic effect of TiO2 
and ZrO2 on promoting the polymerization of C=C groups was observed, and 
the time of UV exposure and thermal curing for cross-linking C=C bonds was 
found to decrease with the increase of the concentration of TiO2 and ZrO2. 
The activation energy of the hybrid material containing varied concentration 
of TiO2 and ZrO2 was calculated, and the results indicated that TiO2 is more 
active than ZrO2 in promoting the polymerization of the unsaturated C=C 
bonds. The refractive index changes in the hybrid thin films during UV 
polymerization and thermal curing process were measured, and the results 
are in good agreement with those from the polymerization kinetics study. 
Finally, the mechanisms for TiO2 and ZrO2 enhancing the material’s 
photosensitivity (i.e. promoting polymerization of C=C bonds) have been 
proposed and discussed based on spectroscopic evidence. 
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Sol-gel chemistry is considered an excellent approach for the preparation of 
advanced tailor-made hybrid materials with extraordinary technological 
impact in a wide variety of applications, in particular in optics. 

Er3+-doped compounds are attractive for optical amplification, especially for 
the production of waveguides, due to the optical emission around 1.55 µm, 
which is within the wavelength range of the minimum attenuation window of 
silica optical fiber. The incorporation of Er3+ ions into organic/inorganic hybrid 
frameworks has been the focus of a few reports. As these organic/inorganic 
host networks are essentially hydrophobic, an increase in the Er3+ emission 
intensity is expected, due to a decrease in the non-radiative channels mainly 
associated with the presence of OH groups.  

Sol-gel derived di-urea cross-linked POE/siloxane matrices (di-ureasils) 
display excellent encapsulating ability towards Er3+ ions introduced as erbium 
triflate, Er(CF3SO3)3 [1,2]. In these systems the Er3+ ions are active at room 
temperature and concentration effects on the quenching of the 1.53 mm 
emission intensity (excited at 488 nm) are negligible[1,2]. 

In the present work we have investigated two series of analogous 
Er(CF3SO3)3-doped hybrid materials, designated as di-urethanesils [3,4], 
based on the d-Ut(300) and d-Ut(600) networks which contain POE chains 
with about 6 and 13 OCH2CH2 repeat units, respectively. The materials have 
been examined by XRD, 13C and 29Si MAS NMR, FT-IR, FT-Raman and 
Photoluminescence spectroscopies. 
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Sol-gel technology makes it possible to dope organic dyes into organic-
inorganic composites matrices by low temperature processing. These sol-gel 
materials are particularly suitable for optical devices fabrication and 
integrated optics applications [1-3]. 

In the present work, two sols have been synthesized by mixing titanium or 
zirconium propoxide with Glymo (3-glycidoxypropyltrimethoxysilane) in 
alcoholic medium. The contents of water and acid (acetic acid) were 
controlled and the molar ratios of these two sols were: 
M(Zr/Ti):Glymo:EtOH:H2O:Acetic.ac = 1:0.43:10:2.86:2.86. Different sols (Zr1-

x – Tix)70/Glymo30 have been prepared by adding the two previous sols in 
order to obtain the following molar ratios: x = 0, 10, 30, 50 and 100. The 
water content and the proportion Glymo/M have been kept constants. An 
organic dye (Coumarin30) was added with a concentration of 2.10-2M in the 
final sols. Coatings have been realized by spin-coating onto BK7 substrates 
in a clean room. The final waveguides have been cured at 120°C (ramp rate : 
1°C/min) for 1 hour. We have obtained homogeneous coatings, cracks free 
and with thicknesses in the range 550-600 nm. Waveguide refractive index 
was measured by spectroscopic ellipsometry and a linear increase of the 
refractive index from 1.58 to 1.63 at λ= 640 nm as a function of the titanium 
content was found. Insertion of dye has involved a slight increase of 
refractive index. We measured the optical losses of the coatings by scattering 
detection technique. Increasing the titanium content (1.6 dB/cm for x = 0 film), 
an increase of the optical losses was found probably due to the stronger 
reactivity of titanium with respect to zirconium. Steady state luminescence 
measurements have been performed exciting the doped waveguides with an 
argon laser. The Titanium content had a strong impact on the dye efficiency 
with a reduction of fluorescence intensity of more than 80% between films 
containing 0% and 100% of Ti. This behaviour has been confirmed by lifetime 
measurements using Time-Correlated Single-Photon-Counting fluorometer. 

The results are discussed on the basis of the different local environments of 
the dye. 
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Hybrid organic-inorganic materials doped with an epoxy functionalized 
dipolar chromophore (Figure 1) have been synthesized via sol-gel, based on 
epoxy and amino containing organically modified precursors. Homogeneous 
films doped with high dye loading, have been obtained using N-
hydroxyethylcarbazole as a physical spacer avoiding dye aggregation and 
the covalent link of the chromophore by the epoxy amino coupling reaction. 
Spin-coated doped films have been electrically poled in N2 atmosphere and 
second harmonic generation measurements have been performed in situ. An 
accurate optimization of the curing and poling process parameters is needed 
to reach a stable orientation of the chromophore; a preliminary curing 
treatment under vacuum returned out beneficial for the complete solvent 
elimination and dye degradation avoiding, while the complete removal of the 
N-hydroxyethylcarbazole molecule was necessary to get an orientation of the 
chromophores. Second harmonic generation measurements have given an 
estimate of the non-linear coefficient r33 of 3 pm V-1 at 1368 nm. The 
waveguiding properties of the films have been preliminarily measured by m-
line spectroscopy before and after poling and a patterned structure were 
achieved (figure 2) without evident damage to the nonlinear features of the 
poled material, demonstrating the feasibility of a hybrid sol gel electroptic 
modulator. 
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The sol-gel process1 is an interesting technique for producing 
organic/inorganic hybrids2. The resulting materials are obtained as 
transparent, amorphous, thermally stable, three dimensional networks that 
have the capacity of accommodating high amounts of guest species. 

Europium �-diketonate complexes have been extensively employed in the 
last few years for the development of luminescent hybrids with foreseen 
application in optics3,4. The attractive characteristic narrow emission bands 
and long excited state lifetimes of the europium ion can be further improved 
in the presence of �-diketonate ligands, which can act as antennas to yield 
lanthanide centred sensitized luminescence5. Recently, it was demonstrated 
that di-urea cross-linked poly(oxyethylene) (POE)/siloxane hybrid structures 
(di-ureasils) contribute to the enhancement of the photostability of �-
diketonate-based complexes6. In the present work three series of di-ureasils 
composed of POE chains of different average molecular weight (2000, 900 
and 600 gmol-1, corresponding to about 40.5, 15.5 and 8.5 oxyethylene 
repeat units, respectively) and incorporating the Eu(tta)3phen complex 
(where tta and phen represent 2-thenoyltrifluoracetonate and 1,10-
phenantroline, respectively) have been investigated. The doped di-ureasil 
samples have been represented by the notation d-U(2000)/Eu(tta)3phen, d-
U(900)/Eu(tta)3phen, d-U(600)/Eu(tta)3phen. Hybrid systems built from the 
co-condensation of two of the di-ureasil structures considered (d-(2000)/d-
U(900), d-(2000)/d-U(600) and d-(900)/d-U(600)) and containing the same 
Eu(tta)3phen concentration have also studied. The thermal behaviour of each 
system has been determined by means of Differential Scanning Calorimetry 
and Thermogravimetric Analysis. The structural characteristics of the 
europium-doped hybrids have been investigated by Fourier Transform 

 

Infrared spectroscopy and X-ray diffraction. Photoluminescence 
spectroscopy was employed to determine the emission features and the 
quantum yields. 
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Research on scintillating materials is very active since these materials find 
various applications in high energy physics, non destructive testing and 
medical imaging. Due to their outstanding properties (high absorption cross 
section, high damage threshold, high conversion efficiency) lutetium silicates 
doped with rare earth ions are very good scintillating materials. In the past 
few years, we have been developing new strategies to prepare various 
lutetium oxides by soft chemistry routes and in particular the sol-gel process. 
Among the many advantages of the sol-gel process, the possibility to prepare 
these materials as thin films is particularly valuable for medical imaging 
applications. This paper will focus on rare earth doped (Ce3+, Eu3+) 
Lu2SiO5 (LSO). LSO crystals are actually used in the detection system of 
PET scanners. The associated cost is very high and alternative solutions 
would be welcome. LSO coatings have been considered recently in our 
group. Thanks to the sol-gel procedure, we have been able to prepare 
Lu2SiO5 thin films by dip-coating, spin coating and spray pyrolysis. Spin 
coated films are very interesting since they are very homogeneous and of 
very good optical quality. Spray pyrolysed films on the other hand exhibit high 
scintillation under X-ray excitation. 

The thin films have been characterized thoroughly. In particular spin coated 
films have been characterized by X-ray Photoelectron (XPS) and Rutherford 
Backscattering (RBS) Spectroscopies.  

RBS results demonstrated that the composition of the films is very close to 
the nominal one and allowed to determine the thickness of the film. XPS 
spectroscopy shows a good correlation between the nominal doping 
concentration and the experimental one demonstrating the efficient doping of 
the LSO phase with rare earth ions. Sequential ion etching allowed 
measuring the profiles of the different elements and showed good 
homogeneity. Surface carbon contamination is also evidenced and is related 
to the pyrolysis of alkoxides precursors used in the sol-gel process.  

Finally the optical properties of the films have been studied and good 
scintillation is observed under X-ray excitation. 
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Transparent conductive oxide materials belonging to the SnO2-ZnO binary 
system play a main role in various optoelectronic devices. 

In the present work a study on the preparation of Sn-Zn-O powders and films 
by sol-gel technique has been realized. Stable sols with different Sn/Zn 
atomic ratios starting from tin (II) 2- ethylhexanoate and zinc acetate 
dehydrate in ethylic absolute alcohol (as solvent) with and without chelating 
agent (triethanolamine) were obtained. The as obtained sols were deposited 
by dip-coating technique on glass and silicon supports. Powders were 
obtained after thermal treatment of the gels formed by gelation of the solution 
in air, at room temperature. X-ray Photoelectron Spectroscopy, Scanning 
Electron Microscopy and Spectroellipsometry were used to characterize the 
as- deposited and consolidated films. The characterization of the powders 
was performed by DTA/TG analysis, X-ray Diffraction, FTIR Spectroscopy 
and Specific Surface Area Analysis (BET). 

Depending on Sn /Zn ratio the phase formation of SnO2, ZnO, ZnSnO3 or 
Zn2SnO4 occurred. Microstructural and optical characteristics of the films are 
strongly influenced by the formatted phases. 
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We have prepared hybrid organic/inorganic sol-gel materials exhibiting 
properties that are well adapted to patterning by laser micromachining. We 
have studied ways of hardening the sol-gel material, in order to modify the 
material response to laser ablation in the UV. We demonstrate that the 
material formulation (ratio of titanium) and processing (annealing temperature) 
have an impact on the transmission bandwidth and refractive index of the film, 
as well as on the laser machined depths. Direct laser ablation of hybrid sol-
gel films in the UV at low fluence is a process well adapted to the 
manufacturing of micro-optical components. For a given film, the machined 
depth is easily controllable via the laser parameters (fluence and number of 
pulses). The possible resolutions are compatible with the machining of micro-
optical structures. The potential applications of this original association of 
laser ablation and hybrid sol-gel films include the micro-machining of 
diffractive optical elements and optical integrated circuits. 
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Photochromism refers to the possibility of a material to be able to change its 
color, either reversibly or not, under the action of electromagnetic radiation 
(UV, visible and infrared). Such a phenomenon may be useful for 
applications in many fields of information processing and optics applications 
[1]. Orga nicinorganic material named di-ureasil based on hybrid framework 
represented by U(600) is formed by a siliceous backbone grafted to both 
ends of a polymer chain where U originates from the word “urea” and 600 
indicates the average molecular weight of the polymer segments with 8.5 
oxyethylene repeated units [2]. Moreover, some molecules such as 
phosphotungstic acid (PWA) can be introduced into the hybrid matrix in order 
to obtain new properties for photochromic applications. Monolithic samples 
containing different concentrations of PWA were characterized by X-ray 
diffraction (XRD), thermogravimetric (TG) and different ial thermal analysis 
(DTA) and also Fourier Transform Infrared (FTIR). The photochromic 
behavior was studied by UV-Vis absorption spectra after UV and visible 
irradiation. The reduced PWA characteristic absorption bands with maxima at 
470-500 and 740-750 nm (d-d and intervalence charge transfer) depending 
on the excitation irradiation were observed [3]. In the present work, 
colorationdecoloration process were studied and suggest the potential 
application of these new hybrids either in bulk or in the thin film form in 
photochromic devices working under UV or visible irradiation. 
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The biocompatibility, biodegradability, non-toxicity for living organisms, 
resorbtion after a certain period of implantation time and permeability of 
poly(�-caprolactone) (PCL), a linear, hydrophobic, aliphatic thermoplastic 
poly(ester), have been extensively explored in the last few years in the 
medical field for the production of biodegradable sutures, artificial skin, 
resorbable prostheses and containers for drug delivery [1]. Hybrids 
composed of PCL with average molecular weight of 2000 gmol-1 have been 
also proposed as degradable bioglasses, as coating materials for bone 
implants and prosthetic devices [2,3]. 

Recently we proposed a new family of di-urethane cross-linked siloxane-
based biohybrids incorporating PCL segments with average molecular weight 
of 530 gmol–1. The hybrid structure, prepared through the sol-gel process 
and designated as PCL(530)/siloxane, was doped with lithium triflate with the 
purpose of developing ion conducting materials with foreseen application as 
electrolytes in all-solid state electrochemical devices, such as advanced 
batteries [4]. In the present work, we have employed the PCL(530)/siloxane 
biohybrid framework as a host cage for the entrapment of Eu3+ ions aiming at 
producing technologically attractive materials for optical devices. This 
structure, that provides ester carbonyl oxygen atoms and urethane carbonyl 
oxygen atoms for cation coordination purposes, appeared as a good 
candidate to efficiently protect the cations from quenching effects, leading to 
high quantum yields. Xerogel samples containing a wide range of 
Eu(CF3SO3)3 concentration have been studied by means of X-Ray Diffraction, 
29Si Magic Angle Spinning (MAS) and 13C Cross Polarization (CP)/MAS 
Nuclear Magnetic Resonance (NMR), Photoluminescence and Fourier 
Transform Infrared and Raman spectroscopies (FT-IR and FT-Raman, 
respectively). 
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Each year, the telecommunication world experiences the emergence of new 
services, new technologies and improvements to the already existing 
services. In particular, the internet access induced a traffic explosion owing to 
applications like music and video sharing. To face this evolution and become 
more competitive, the telecommunications market requires continuous 
improvement, and cost effective solutions. In this context, a lot of research 
has been driven to the development of new strategies for the synthesis of 
advanced materials. Sol-gel processing offers a low temperature route to the 
development of organicinorganic hybrid (OIH) materials potentially suitable 
for the production of functional integrated optic (IO) devices at low cost [1]. 
The combination in a single material of urea cross-linked OIH containing 
methacrylic acid (McOH, CH2=C(CH3)COOH) modified zirconium (IV) n-
propoxide (Zr(i-OPr)4) allowed the preparation of UV written low losses 
planar waveguides and low rugosity diffraction grating [2,3]. In this work, the 
local structure of a series of OIH modified with different amounts of Zr(i-
OPr)4 will be studied by X-ray diffraction, Small angle X-ray scattering 
together with Raman scattering, 29Si and 13C nuclear magnetic resonance 
and atomic force microscopy. The use of the proposed OIH in the 
development of IO functionalities such as optical filters will be evaluated. 
Waveguides will be written and characterized. The recording of a Bragg 
grating in the waveguides will allow the implementation of a wavelength 
discrimination device with applications on optical filtering. The relevant 
properties of the devices, such as spectral rejection and insertion losses will 
be also characterized. 
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Sol-gel process has been widely used in the development of optical materials 
and one of the important reasons for that relies on the particle size control of 
the precursor and final material. Moreover solid state properties of the 
nanoparticulate phase could lead to special properties allowing the tailoring 
of refractive index, increasing scratch resistance or enhancing optical 
properties. This work reports the synthesis, optical and structural study of 
glass ceramic based on Eu3+ and Er3+doped (100-x)SiO2 – xZrO2 (with x = 10, 
15, 20 and 25) obtained by the sol gel process. All samples were annealed at 
900, 1000 e 1100 ºC during 2, 4 and 8 hours. Densification, phase separation 
and crystallization processes were monitored using X-ray diffraction, 
vibrational spectroscopy (FTIR), Raman spectroscopy, Differential thermal 
analysis (DTA) and thermogravimetric analysis and (TG), luminescence 
spectroscopy as well as lifetime measurements of the excited state of 
lantanide ions. Zirconium oxide nanoparticles were grown in the silica-
zirconia systems with controlled size measured by High Resolution 
Transmission Electron Microscopy. The optical, structural and spectroscopic 
properties will be discussed as a function of zirconium oxide content and 
annealing temperature. 
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Er3+ doped silicate-based waveguides remains one of the most important and 
thoroughly researched systems for optical application. Among several 
techniques the sol-gel process has emerged as one of the cheapest and 
most versatile routes for the preparation of SiO2-based planar waveguides for 
Erbium-Doped Waveguide Amplifiers fabrication. 

This work reports the preparation and characterization of Er3+ activated SiO2-
Ta2O5 planar waveguides, with Si/Ta molar ratio changing of 90/10, 80/20, 
70/30, 60/40 and 50/50 and doped with 0.3 mol% of Er3+ ions. The films were 
deposited on silica-on-silicon and silicon substrates by using the dip coating 
technique, with thickness of 1.2 up to 3.0 µm depending on the tantalum 
oxide content and the number of the layers. Optical properties such as 
refractive index, thickness, number of propagating modes and attenuation 
coefficient were measured at 632.8, 543.5 and 1550 nm by the prism 
coupling technique. Structural and spectroscopic characterizations were 
performed using vibrational spectroscopy, X-ray diffraction and luminescence 
spectroscopy. Uniform surface morphology with roughness less than 3.0 nm 
was detected by atomic force microscopy and scanning electron microscopy. 
Low losses, less than 1.0 dB/cm, and emission in the C telecom band were 
measured for all the planar waveguide, making these compounds very 
promising materials for photonic applications. 
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Hafnium oxide presents some interesting properties regarding optical 
aplications. First of all high concentrations of rare earth ions may be 
incorporated in the syntheses. Secondly, hafnia presents high refractive 
index, relatively low phonon energy (<700 cm-1) and a wide transparency in 
the visible and near-infrared region, representing a suitable candidate for 
rare-earth host. 

Er3+ and  Er3+/Yb3+ activated hafnium oxide-based materials were prepared 
from a colloidal suspension, with rare earth concentration ranging from 0.1 up 
to 10 mol%. Films were deposited on quartz substrates by spin-coating 
technique. The main investigation was focused on the structural properties 
and photoluminescence in the visible and near-infrared region (in the C-
telecom band) as a function of the rare earth concentration. Emission in the 
infrared was observed under excitation at 514.5 and 980 nm. The lifetime of 
the 4I13/2 excited state of the Er3+ was found to depend on the crystalline 
phase and the erbium concentration. 
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The development of planar optical amplifiers is very essential for the 
realization of integrated optic (IO) technology to considerably diminish the 
size and cost of optical devices. Purely inorganic sol-gel derived materials 
and inorganic/organic hybrid materials have been applied to prepare Er3+ 
doped planar waveguide amplifiers. However, it is not easy to fabricate Er3+ 
doped waveguide amplifiers with high gain due to the quenching parameters 
such as the clustering of Er3+ ions, –OH and –CH groups still remaining in 
these materials. In this work, Er, Yb co-doped LaPO4/LaPO4 core/shell 
nanoparticles incorporated sol-gel nanohybrid films were prepared in attempt 
to minimize the quenching groups and improve the luminescence properties 
of Er3+. Er, Yb co-doped LaPO4/LaPO4 core/shell nanoparticles were 
synthesized by the solution method using a high boiling coordinating solvent. 
The rare-earth doped lanthanide phosphate nanoparticles prepared in 
coordinating solvent have the advantage of a rigid crystal environment for the 
dopant ions and the colloidal solutions of these materials often display high 
luminescence quantum yields of the dopant ions. Silica-based resin was 
prepared from 3-glycidoxy propyl trimethoxy silane (GPTS), 
diphenylsilanediol (DPSD) and phenyltrimethoxy silane by non-hydrolytic sol-
gel method. Nanohybrid films fabricated by dispersing the nanoparticles in 
the silica-based resin were thermally cured. The surface morphology, 
thickness and refractive index of nanohybrid films were characterized by 
SEM, AFM and prism coupler respectively. The optical properties of films 
were investigated photoluminescence spectroscopic studies. 
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The metallic complexes of the substituted Porphyrins and phthalocyanines 
generally are more soluble and can used in some areas of technology. The 
preparation and properties of great number of substituted porphyrins have 
been reported. Some of later species can be used in store of information 
systems and non lineal optic. The organic substituted more commonly used 
are: amine, carboxy and hidroxy groups1. Some metallic porphyrins can form 
axial adducts or complexes which modify the spectroscopic and 
physicochemical properties of the macrocycle. 

The aim this work is to study the spectroscopic and optical properties of 
some substituted metallic porphyrins in the periphery and their incorporation 
in monolithic silica xerogels by the sol-gel method. The compounds porphyrin 
ZnT(p-COOH)PP and SnT(p-COOH)PP were synthesized and characterized 
by UV-Visible. The changes in the absorption spectra shapes and intensities 
suggest it the possible formation of axial bonds or coordination. Later 
compounds were bonded to the silica matrix using some functionalized 
alcoxides as the 3-aminepropyltrietoxisylane, 3-APTES or 3-isocyanate 
propyltrietoxosylano, 3-IPTES. Finally, by the sol-gel method we to obtain 
materials that can be used in gas detection sensors, catalytic and optical 
materials. 
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Thin SnO2-based films doped with hetero- and isovalent metallic ions (2.5 
at.%) have been deposited on glass and silicon substrates by sol-gel dip-
coating method. The tin sources were tin (IV) –isopropoxide isopropanol 
adduct or tin (II) 2-ethylhexanoate, while as doping agents were used cerium 
(IV)-metoxy-ethoxide, antimony (III) chloride and nickel(II) sulfate dissolved in 
various solvents. 

By X-Ray Diffraction, FTIR Spectroscopy, X-ray Photoelectron Spectroscopy 
(XPS), Atomic Force Microscopy (AFM) and Scanning Electron Microscopy 
(SEM) structure and microstructure of the consolidated films were 
determined. The optical characteristics as transmittance, the refractive index 
(n), extinction coefficient (k) and direct optical band gap of the studied 
samples were evaluated from the UV-VIS and Spectroellipsometry 
measurements in the 300-800 nm wavelength range. 

Distinct values for optical constants (n and k) and direct and indirect optical 
band gap according to the nature of dopants were obtained for films 
deposited by sol-gel. 
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Ultra-fast switchable materials are useful for a wide range of applications 
such as passive data recording, sensors and telecom. Of special interest are 
fast switchable light filters for protection against strong light.  

We have investigated novel nanostructured "active" materials with fast 
switching capabilities for controlling and filtering of light or IR-radiation. 
Instantaneous switching can be induced by the act of external signals such 
as light, electrons, heat or pressure. The chemistry of new chromophores 
with original electrooptical properties will be presented as well as a 
thermochromic fast IR-shutter. 

The development of useful devices will depend on the careful molecular 
engineering of ligands and complexes and their assembly in the materials on 
the nano-level using for example mesoporous systems. Preparation of 
inorganic/hybrid matrices susceptible to interact with the chromophores will 
be discussed. For instance, conducting or porous piezoelectric matrices (PZT) 
can be produced for the preparation of electro- or piezochromic hybrids with 
direct interactivity between the matrices and dyes. Some examples of 
systems with controlled mesoporosity and/or dispersion of dyes will be 
presented. 
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In the last few years, ORganically MOdified SILicates (ORMOSIL) were 
particularly attractive materials for integrated optics circuits fabrication. An 
inorganic network is synthesized by sol-gel process at ambient pressure and 
temperature. Moreover, the organic network is performed by UV 
photopolymerisation process using an appropriate photoinitiator. The more 
advanced and industrialised material is based on a mixture of 3-
(trimethoxysilyl)propylmethacrylate (MAPTMS) and Zirconate propoxide 
chelated by methacrylic acid. For this kind of materials, the polymerization of 
the organic network is based on free radical curing under UV laser exposure. 
This type of polymerization has some disadvantages, in particular to be 
inhibited by oxygen. In this work, we obtained waveguides with another 
hybrid precursor [2-(3,4 epoxycyclohexylethyltrimethoxysilane)] (EETMOS) 
using cationic polymerization. The main advantage of cationic polymerization 
is its ability to allow cure reaction even in presence of oxygen. We choose 
cycloaliphatic compounds because of their well known high polymerization 
rates. The polymerization of the organic network is performed using a UV 
laser at 262 nm with the appropriate photoinitiator. As it is well known that 
non-condensed Si-OH groups originating from sol-gel process at low 
temperature compete with propagation of the light by absorption process at 
1310 and 1550 nm, a peculiar attention has been made on the sol synthesis. 
Hydrolysis and polycondensation of EETMOS based solution are followed by 
29Si-NMR spectroscopy to obtain the highest reactive multifunctional 
oligomer with the lowest Si-OH groups content. The cationic polymerization is 
studied by following the IR absorption band of the epoxy ring-opening before 
and after irradiation. Near and middle IR spectroscopy experiments show the 
presence of a high proportion of C-OH species at the end of synthesis in acid 
conditions. 
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The local order around ion-implanted Er3+ ions was studied by extended X-
ray absorption fine structure (EXAFS) measurements above the LIII edge, in 
SiO2-TiO2-HfO2 films and waveguides prepared by sol-gel, with different heat 
treatments, complemented with photoluminescence (PL) measurements of 
the Er3+ emission at ~ 1535 nm and selected X-ray diffraction (XRD), 
waveguide Raman spectroscopy (WRS) and transmission electron 
microscopy (TEM) analyses. Both the first and second coordination shells of 
Er3+ were analyzed by EXAFS. While the first coordination shell always 
consisted of ~ 6-7 oxygen atoms at distances varying between 0.223 and 
0.227 nm, the structure of the second shell was found to vary with the film 
composition and heat treatment. Namely, whereas binary SiO2-TiO2 films 
always had Si as the second near neighbour (SNN), the addition of HfO2 
caused the SNN to change to Hf atoms, with the same structure being 
retained in binary SiO2-HfO2 films. While these films were fully amorphous, 
the inclusion of TiO2 induced a small amount of nanocrystallization, as 
evidenced by the XRD and PL results, probably preceding phase separation 
into SiO2-rich and TiO2/HfO2-rich regions. The failure to observe any Er-O-Er 
interactions was in agreement with the absence of Er concentration 
quenching of PL measured for the present materials. 
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The introduction of specific active additives in the liquid crystal droplets in 
gel-glass dispersed liquid crystal (GDLC), allows controlling the electrooptical 
properties of the devices. In previous works we have demonstrated the 
importance of the composition of the embedding matrix on the properties of 
the GDLCs. The incorporation of molecules into the liquid crystal phase has 
an important effect on the anchoring of the LC molecules in the droplets, and 
hence on the contrast between the opacities of the films in the ON and OFF 
states. Active additives, such as photochromic molecules can induce 
important changes in the anchoring of the liquid crystal molecules that can be 
controlled by irradiation with UV light that can be combined with the 
application of an external electrical field. Certain additives allow shifting the 
liquid crystal / isotropic phase transition temperature of the LC molecules in 
the GDLC device in a range larger than 10 ºC. The possibility to control the 
properties of GDLC using additives is one step forward in the detailed design 
of the performance of the electrooptical devices. 
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Sol-gel methodology is an ideal technique for preparation of homogenous 
materials for optical applications. A highly phosphorescent system, Eu2+-
doped SrAl2O4, has been obtained by this methodology at lower temperature 
(1100ºC-1300ºC) compared to traditional solid-state method (1600ºC).  

The strong afterglow and brightness of the Eu2+activated aluminates are 
important for applications such as luminous paint for warning signs in the 
highway, emergency exit posters, textile, and others instruments. Also they 
are chemically stable and they have excellent photoresistance [1]. 

Transparent Eu2+:SrAl2O4 samples (see Figure 1) were prepared by a 
solution method using metal salts and a Eu3+ precursor [2]. Reduction of Eu3+ 
to Eu2+ was made during the thermal treatment with an organic reductor 
compound, avoiding the risk of work with a dangerous H2 flow [3]. The 
influence of different synthesis parameters (Eu3+ concentration, presence of 
B or Ca dopants) and calcinations conditions (temperature, atmosphere and 

cooling) were studied by 
XRD and SEM techniques in 
order to determine the 
crystalline phase developed 
(monoclinic, hexagonal,….). 
Optical properties and the 
effectiveness of the 
reduction process were 
analyzed by spectro 
photometry (absorption 
spectra) and fluorescence 
spectroscopy (excitation, 
emission, and time-resolved 
phosphorescence). These 

spectra showed that emission wavelength and intensity, and the decay time, 
strongly depends of the crystalline structure [4]. It was also demonstrated 
that oxygen vacancies are required for the development of the 
phosphorescence. 
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Figure 1. Transparent gel Figure 2. Eu2+-doped 
SrAl2O4 after excitation 
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Optical telecommunications is one field that requires the use of glasses with 
controlled composition and high purity. These glasses should be used for the 
achievement of optical amplifiers, lasers, micro-structured optical fibers and 
devices based on non-linear optical effects. The sol-gel technique constitutes 
an interesting way of producing pure or doped silicate materials for use in the 
optics domain. Indeed, sol-gel processes present inherent advantages for the 
preparation of nanoporous and vitreous oxides. By adjusting the composition 
and the heat-treatment of the derived silica xerogels, their porous structure 
can be controlled and the mean pore diameter enlarged. This enables the 
post-doping of such matrices with various kinds of species, like active ions, 
macromolecules and even nano-objects. Finally, homogeneous doped 

temperature relatively low in comparison with 

ng of stabilized xerogels with extended 
the difficulty of obtaining large pores 

e present work, silica xerogels were 
precursors (TMOS and TEOS) in base-

fter conventional aging and drying steps, clear and 
ng a narrow pore size distribution and a 

20 nm. For comparable heat-treatment 
OS-derived gels was found to be higher 

parable width of size distribution. 

may be inserted in micro-structured 
optical fiber preforms, further heat-treatment was pursued under chlorine 
atmosphere. The obtained glass rods were found to present an amount of 
hydroxyl groups lower than 1 ppm and mechanical properties similar to those 
of silica glasses obtained by the classical melt-quench process. The textural 
and structural properties of the synthesized materials were followed from the 
gel to the glassy state using gas adsorption and Raman spectroscopy. 

glasses can be obtained at a 
those required in the conventional melt technique. 

The main limitation to the post-dopi
molecules or with particles resides in 
with a narrow size distribution. In th
produced from two different alkoxyde 
catalysis conditions. A
solid xerogels were achieved exhibiti
mean pore diameter ranging from 5 to 
temperatures, the porosity of the TE
than in the TMOS specimens, with a com

In order to dehydrate silica rods that 



410- Fabrication of Nanostructured NiO Films for Photovoltaic 
Applications 
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Dye-sensitized solar cells (DSCs) using nanoparticulate TiO2 photoanodes 
and Pt or ITO counter electrodes have been intensively studied so far since 
the first report by the Grätzel’s group. Although considerable efforts have 
been made to improve the cell performance, researches and developments 
of these cells are based on almost the same kinds of chemical components 
for electrodes, electrolytes, dyes, etc. In recent years, however, n/p tandem 
DSCs consisting of n-type photoanodes and p-type photocathodes attract a 
great deal of attention because of their potential for improving the open-
circuit voltage and the overall cell performance. 

In this study, we attempted to fabricate n/p tandem DSCs particularly based 
on the nanostructured p-type NiO electrodes. Actually, micro/nano-textured 
p-type NiO thick films were synthesized by our original method including sol-
gel chemistry. First, layered hydroxide nickel acetate (LHNA) films having 
unique, rose-like morphology were deposited on FTO glass substrates by a 
chemical bath deposition (CBD) method through hydrolysis of nickel cations. 
Subsequent pyrolysis of LHNA at low temperatures led to the formation of the 
micro/nano-textured NiO films. Photoelectrochemical characterization of the 
films using Pt as counter electrodes revealed that NiO could really work as 
the good photocathode. For the further n/p tandem DSC application, 
nanoporous n-type TiO2 thick films were prepared as photoanodes by the 
common doctor blade method. The resultant n/p tandem DSCs consisting of 
TiO2/N719 photoanodes and NiO/coumarine 343 photocathodes had the 
highest level of the open-circuit voltage ever reported. 
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Synthetic hydroxyapatite is widely used in medicine and dentistry because of 
its biocompatibility and bioactivity properties. The incorporation of silica into 
hydroxyapatite has demonstrated excellent bioactivity or biodegradability, 
according to the content of calcium ions. The silica can be obtained by 
processing route of forming ordered mesoporous on the micelle-forming 
properties of a surfactant, whose chemical composition, size and 
concentration control the structural dimensions of the final material. This 
paper reports the synthesis of this nanocomposite and the effect of 
silica/apatite composition in bone-forming biomaterials. The materials were 
characterized by X-ray diffraction, N2 adsorption, FTIR spectroscopy, 
scanning electron microscopy and X-ray photoelectron spectroscopy analysis. 
The in vitro bioactivity of nancomposite was examined by immersion in 
simulated body fluid. The results obtained show that the bioactivity is related 
to the composition and structure of the nanocomposite and this study could 
contribute to the development and tailoring of bioactive materials with an 
optimum bioactivity. 
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Nowadays, the development of new materials has found an interesting field 
that combines the inorganic and organic chemical properties driving to the 
design of composites called hybrids. Silica-polyvinylpyridine (PVP) 
composites were synthesized in order to obtain stable and basic materials to 
be used like supports or to anchor them functional chemical species. Silica-
PVP were characterized by FTIR (medium and near regions) spectroscopy, 
TGA-DSC analysis coupled to FTIR system, Scanning Electron Microscopy 
(SEM) and chemical microanalysis by EDS. FTMIR spectra show the 
characteristic bands of the pyridine aromatic ring in the medium zone of 
spectrum (1600-1400 cm-1) and C-H stretching vibration around 3000 cm-1 
besides the FTMIR spectrum of silica and the presence of adsorbed water. 
From dehydration of “in situ” FTMIR studies, it is possible to observe that 
inorganic and organic polymers are keeped together by the formation of 
Hydrogen bridges between the numerous OHs silanols and nitrogen of the 
pyridinic ring, which acts like a Lewis basic site. FTNIR spectra confirm the 
aforesaid, with bands at 5106 cm-1 (νOH+δOH), 6900 cm-1 (2x νOH) from 
water and silanols and the broad band generated by deformation vibrations 
of the C-H bond centered at 4420 cm-1. TGA analysis of materials indicate 
the lost of residual non-polymerized vinylpyridine and adsorbed water before 
200C followed by the decomposition of the organic polymer around 400C. 
The evolved gases were analyzed by FTMIR indicating the presence of CO2, 
and pyridinic fractions. DSC trace shows two small endothermic transitions at 
the beginnings and the end of the decomposition (380 and 420C) due to the 
process of melting of the organic phase. EDS microanalysis show only the 
presence of silicon and oxygen in the sample prepared with the minimum 
amount of PVP. This sample looks amorphous with irregular forms but it does 
not show segregated domains. 
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Monolithic HPLC-columns, i.e. columns of one piece of porous silica are by 
now considered as an alternative to particle packed columns. 

They are prepared via a sol gel process which is accompanied by phase 
separation using TMOS as a silica precursor and polyethyleneoxid (PEO) as 
a polymer template. The resulting columns possess a bimodal pore structure 
with macro- or throughpores (of ca. 2µm) and mesopores (of ca. 13nm) 
located on the silica skeleton. Monolithic HPLC columns show a high 
permeability and a high separation efficiency at the same time. The 
combination of both permits higher flow rates and therefore faster separation 
methods which makes them ideally suited for high throughput analysis. 

We will report about different applications using monolithic silica columns 
with smaller and bigger diameters (3-10mm i.d.) for analytical and 
semipreparative separations. 
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The sol-gel process accompanied by phase-separation has been utilized to 
fabricate porous oxides, organic-inorganic hybrids and even cross-linked 
polymers with well-defined macropores [1]. By additional tailoring of 
mesopores within the micrometer-range gel frameworks, the hierarchical 
pore system can be designed. One of the successful applications of such 
meso/macroporous material is monolithic columns for high performance 
liquid chromatography (HPLC) [2]. Precise controls over both macropores 
and mesopores are required to obtain superior performance over the 
conventional particle-packed columns. 

Silica with well-defined mesopores has been expected to perform better and 
uniquely in separation science, and not a few attempts have been made with 
columns in particle-packed formulations [3]. In a system incorporated with 
surfactants with supramolecular templating ability, we have synthesized gels 
comprised with uniformly-sized straight gel frameworks embedded with highly 
ordered hexagonal arrays of cylindrical mesopores. Although the formation 
mechanism of uniformly-sized mesoporous gel frameworks seems different 
from those observed in spinodally decomposing sol-gel systems [4], very 
high porosity and sharp distribution of macropores can be obtained. 

Using pure silica compositions, the novel type of meso/macroporous gels 
were applied to separation media for HPLC. In spite of macro-porosity as 
high as 90%, rigid silica monoliths could be made into columns using epoxy-
resin clad equipped in a radial-compression module. The monolithic columns 
exhibited comparable performance to those packed with 5 micron particles 
with greatly reduced pressure drop by the factor of 1/5 – 1/10. 
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Fuel cells operating at around room temperature have attracted significant 
attention because of their ability to produce power with a high efficiency and 
without the emission of harmful pollutants. Perfluorosulfonate ionomers, such 
as Nafion®, are well known as possible electrolytes in these devices due to 
their high proton conductivities. However, some problems still exist for their 
practical application at temperatures higher than ~80°C. Instead of these 
polymer membranes, using a sol-gel technique, we successfully prepared 
high proton-conducting glasses showing no degradation in the conductivity 
above 100°C. To further increase the power density of the fuel cell, the 
powdered glasses were used as the electrolytes. 5P2O5-95SiO2 (mol%) 
glasses with pores of 2 nm in diameter were prepared using Si(OC2H5)4, 
PO(OCH3)3 and C16H33(OCH2CH2)nOH (n=10, Brij56) as a template of pore 
structure, which show higher values of proton conductivity of 40mS/cm at 
80oC and 75 %RH. The powdered glasses were mixed with 
Polytetrafluoroethylene(PTFE) or H3PO4 as a binder, followed by pressing at 
2 MPa together with the electrodes and catalyst, forming the membrane-
electrode assembles. The potential-current characteristics of a H2/O2 fuel cell 
were studied at low temperature. 

PTFE increased the contact between the electrolyte and electrode, resulting 
in the increase of power density of the fuel cell to be 17 mW/cm2 at 2 MPa. 
The additive of H3PO4 was more effective to increase both the conductivity 
and power density. The 
conductivity of the 
electrolyte pressed with 
H3PO4 was 13 mS/cm 
80oC and 75 %RH, 
which is higher by five 
times than that for PTFE 
additive. The figure 
compares the potential-
current characteristics of 
the H2/O2 fuel cell. It is 
evident that the H3PO4 
additive is more effective 
to increase the 
performance of the fuel 
cell. The current density 
of 275 mA/cm2 at 0.2 V and the maximum power density of 70mW/cm2 at 
200 mA/cm2 were achieved in the presence of hydrogen and oxygen feed at 
80oC and 75%RH. 
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Sol-gel processes are very adapted and versatile to deposit layers with 
controlled homogeneity, thickness, porosity and associated surface 
structures. A specific route has been explored for the preparation of sol-gel 
nanostructured surfaces with high specific area, controlled porosity, and 
optical size dependant properties.  

Our preparation approach based on a leaching process was developed for 
alumina based coatings [1]. Alumina based spin- or dip-coated films on a 
large variety of substrates are annealed and dipped in boiling water. SEM 
observations show the formation of surface structures resulting from 
successive dissolution-precipitation mechanisms of the initial alumina-based 
film. Characteristic sizes of these structures (distance between spines, 
texture depth) can be easily tuned by adjusting different process parameters.  

Antireflective and wettability effects due to these nanostructures are currently 
studied and seem to be promising. Samples of such “hot-water-treated” 
alumina based coated glass have been optically characterized in the visible 
and near infra-red range. The reflection spectrum at normal incidence 
demonstrates a significant reduction of intensity for wavelengths in the range 
[400 – 1200 nm]. 

The nanostructured surfaces have been silanised with fluorinated agents in 
order to reduce the surface energy. Large superhydrophobic surfaces have 
been obtained exhibiting high wat
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An anticellulitic gel was encapsulated in situ within inorganic matrices 
synthesized by the sol-gel processing of tetraethoxysilane (TEOS). The 
encapsulation of inorganic particles inside organic polymer networks modifies 
the surface characteristics and enhances the storage capacity and stability of 
entrapped substances. In this work, the traditional sol-gel method was used 
for introducing microemulsion-anticellulitic gels, in the form of hydrocarbon 
droplet emulsions, inside silica matrices. The anticelulitic molecules were 
obtained from liquid extracts of medicinal plants and dispersed as 
microdroplets in hydrocarbon solvents; these emulsions were then mixed 
with TEOS and water in order to promote the in situ encapsulation of 
anticellulitic materials inside SiO2 networks. Chemical characterization of the 
encapsulated systems was made through FT-IR and FT-Raman 
spectroscopy. The size and morphology of these anticellulitic biohybrid 
materials and their connection with their conditions of synthesis were 
observed by scanning electron microscope.The structure of the precursory 
anticellulitic microemulsion- droplets was observed by transmission electron 
microscopy. 
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Introduction : Bilirubin, a tiny pathogenic molecule (~2nm), increases its 
content in the blood of the patients with a hepatic failure.  Asano et al. 
already pointed out the possibility of using titania gel as a bilirubin 
adsorbent1). Since larger crystallites involve larger spaces in their secondary 
particles, crystal size is one of the factors to control the bilirubin adsorption.  
In the present study, the relation between the crystal size and the bilirubin 
adsorption was investigated.  

Material and method : Titanium tetraisopropoxide was hydrolyzed with dilute 
HCl solution, and the precipitates were calcined at various temperatures. The 
pulverized titania gels (anatase) were suspended in saline solution, to which 
fresh human plasma was added and incubated. Then the concentration of 
bilirubin remaining in the suspension was measured.  

Results and discussion : When plotted as a function of the crystal size, direct 
bilirubin was little adsorbed on the titania gel particles until the crystal size 
reached 20nm where total bilirubin, indirect bilirubin and albumin adsorption 
suddenly increased such as parabolic curve. That size of titania primary 
particles is as large as albumin hence indirect bilirubin. Therefore, the 
present results indicate that the protein is adsorbed on the titania when their 
particle size is similar to or exceeds that of the molecular size of the target 
protein. In contrast, it is indicated that due to its small molecular size, direct 
bilirubin is adsorbed on any of the present titania.  Yet, Asano et al. indicated 
previously that the amount of the total bilirubin as well as direct and indirect 
one adsorbed on the titania was found to increase as the temperature of 
calcining the titania particles1). The calcination caused not only the grain 
growth but also decrease in surface OH groups provided in the course of the 
sol-gel preparation.  Hydrophobic character of the titania surface became 
strong as the decrease in surface OH groups, and the present results hence 
suggested that adsorption due to the hydrophobic interaction between the 
protein and titania was promoted. 

Conclusion : Adsorption of albumin and direct/indirect bilirubin was studied 
on the sol-gel derived titania (anatase) as a function of the crystallite particle 
and calcining temperature.  It was found that not only the crystal size of the 
titania gel particles but also hydrophobicity or the amount of surface -OH 
groups are important key factors for albumin and indirect bilirubin. 

References 
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Ceram. Soc. Japan., Vol. 111 [9] (2003) 
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This study reports on the use of sol-gel TiO2 photocatalysts for the on-stream 
oxidation of ethylene. Ethylene is a naturally occurring plant growth 
substance that has numerous effects on the development and storage life of 
many fruits, vegetables and ornamental crops and its removal is of high 
interest in food industry.(1) TiO2 is known to be the most efficient 
photocatalyst for UV-A applications including VOC removal. TiO2 was 
prepared using different sol-gel procedures varying in the use of acidic or 
basic medias, porogen additions and calcination temperatures. TiO2 was 
syntheses using TIP precursor as titanium source. Acidic or basic conditions 
were obtained by performing the synthesis in concentrated HCl (2) or 
NH4OH solution respectively. Brij 56 (decaoxyethylene cetyl ether) was used 
as structural – directing porogen agent. (3) 

Photocatalytic tests were realised with 1100 ppm of ethylene in a 110 mL/min 
flowing air stream, the relative humidity being set at 50%. Illumination was 
provided by a commercial 8W black-light. The photocatalytic efficiencies 
were strongly depending on the synthesis conditions. Low temperature sol-
gel materials exhibited the best activity with 97% of ethylene removal, this 
synthesis providing a suitable way of coating TiO2 on fragile temperature 
sensitive substrates. 

The photocatalytic behaviours will be correlated to bulk and surface 
physicochemical characterizations, including BET, porosimetry, XRD, TEM or 
SEM microscopy and X-ray Photoelectron Spectroscopy. 
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1. M.E. Saltveit, Postharvest Biology and Technology 15 (1999) 279. Effect of ethylene on 
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3. Wang, X.; Yu, J. C.; Ho, C.; Hou, Y.; Fu, X.; Langmuir 21(6) (2005) 2552. Photocatalytic 
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Environmental pollution as a result of technological development is a serious 
concern for ecology. Heavy metal ions contamination represents a significant 
threat to the ecosystem and especially to people and water purification from 
these ions is an important topic in many scientific disciplines. Among existing 
solutions, silica based organic-inorganic ordered mesoporous materials have 
received an increasing interest since those materials take advantages of both 
the inorganic framework (non-swelling and stable under acidic conditions, 
which can be prepared with desired porosity and high surface area) and the 
complexation capacity of the organic functional groups anchored onto the 
silica surfaces [1]. Two critical parameters affecting the performance of such 
hybrid materials in remediation are their sorption capacity and the rate of 
access to the active centre [2]. MCM-41- and MCM-48-type silicas 
functionalized with cyclam groups have been prepared by direct synthesis 
following in each case a very similar one-pot synthetic procedure [3], in order 
to obtain comparable materials in terms of particle size, morphology and 
framework. Indeed, the aim of this work is to study the influence of the 
porous network geometry together with nature of the molecular sequestering 
agent used, on the accessibility of heavy metal ions to the complexation sites 
and their diffusion rates in the mesoporous solids as previously mentioned. 
The ability of such materials to bind heavy metal ions was evaluated from 
batch experiments and the reaction rate for the uptake process was 
characterized by applying an extended electrochemical methodology 
developed in our group [2]. 

Various mesoporous hybrid materials with different kind of cyclam precursors 
have been successfully prepared. Physico-chemical characterizations (X-Ray 
diffraction, N2 adsorption - desorption, solid state NMR and SEM) and 
evaluation of abilities to bind with heavy metals highlights different interests 
for these siliceous cyclam mesoporous materials: high efficiency for selective 
heavy metal ions uptake depending on the cyclam employed. 

Adresses 
[1] P.K. Jal et al., Talanta, 2004, 62, 1005 
[2] a) A. Walcarius et al., Chem. Mater., 2002, 14, 2757 ; b) A. Walcarius et al., Chem. 
Mater., 2003, 15, 2161 ; c) A. Walcarius et al., Chem. Mater., 2003, 15, 4181. 
[3] M. Etienne et al. New J. Chem. 2002, 26, 384 
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The catalytic activity of dispersed noble metal nanoparticles in several 
chemical reactions including oxygenations, hydrogenations and 
hydrochlorination has been extensively studied over the last decade. Among 
other noble metals, Pt, Pd and Au are of particular interest. The properties 
and catalytic activities of the systems are dependent on both, the support and 
the noble metal type and particle size. Due to its low cost, porous distribution 
and ease of tunability, SiO2 seems to be one of the best candidates as 
support material for noble metal catalysts. 

In the present work, several Pd-doped mesoporous silica catalysts were 
prepared by different doping methods in order to control and optimize the 
metal particles sizes. The silica was prepared in the 
dodecylamine/acetonitril/water system using TEOS as the silica precursor. 
These recipe yields narrow pore size distribution silica with partially aligned 
cylindrical mesopores. Three types of palladium doping methods were 
applied using  Pd(O2CCH3)2 as Pd source and NaBH4 as reducing agent:  
co-precipitation,  post-synthesis impregnation of the palladium precursor in 
silica or in APTS-functionalized silica; for each type two Pd loadings (0.5 and 
1 % wt) were taking into consideration.  

The Pd doped silica samples were characterized by porosimetry, 
transmission electron microscopy, high resolution electron microscopy and IR 
spectroscopy. The catalytic activities (conversion, mol% and selectivity to 
methyl-cinnamate) of silica supported palladium catalysts were tested in the 
Heck reaction under microwave irradiation. Pd materials prepared by co-
precipitation exhibited a very poor activity in the Heck reaction compared to 
that of Pd impregnated samples. Selectivity was very good, as 
methylcinnamate was the only product obtained in the coupling reaction. 
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Gel derived phosphosilicate materials exhibit a very high sensitivity to 
moisture. Although this clearly plays a role in enabling these materials to act 
as protonic conductors, the interaction with water often produces 
modifications of the phosphorus chemical enviroment affecting both its 
degree of polymerisation and its ability to form crystalline phases. In this work 
four phosphosilicate gels with a nominal phosphorus oxide content ranging 
from 5 to 30 mol% have been synthesized by a modified sol-gel method, in 
which the hydrolysis of TEOS was performed in a solely aqueous acid 
environment using a water: TEOS molar ratio equal to 20:1 at 323 K. The aim 
was to evaluate the influence of the synthetic procedure on the structural and 
textural characteristics of the gel derived samples and on their evolution with 
the temperature, with particular reference to how the chemical enviroment of 
the phosphorus is modified by the interaction with some gas probes, air, 
helium and ammonia. Moreover, this study should make clear the surface 
acid-base behaviour of these materials in view of their catalytic applications. 
The structural and textural characteristics of the gel derived samples have 
been studied by multinuclear solid state NMR, XRD, nitrogen adsorption and 
ammonia TPD. 

The results indicate that this synthetic route leads to a higher phosphorus 
dispersion in the siloxane matrix than in other methods: either sol-gel or 
impregnation. After exposure to moisture the phosphorus is trapped in a 
siloxane matrix largely as phosphoric acid molecules. Although residual 
polymerization of the phosphorus occurs with increasing phoshporus mole 
percentage, even at the highest levels studied the majority of the phosphorus 
is found in the form of phosphoric acid. Higher surface areas are found in 
comparison with similar phosphosilicate glasses described in the literature. 
The surface area decreased and pore dimension increased with increasing 
phosphorus content, indicating a gradual transformation of the siloxane 
matrix from microporous to mesoporous. Brønsted acid sites of differing 
strength, mainly related to the presence of phosphoric acids, were found. The 
surface concentration and strength of acid sites increased with phosphorus 
content. 
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Recently ZnO nanoparticles have attracted increasing interest due to the 
optical property of ultraviolet (UV) emission at room temperature and have 
many important applications, such as UV light-emitting-diodes, UV laser and 
UV sensor. However, most of synthesis approaches reported have required 
complex procedures, such as pH control and heat treatment. 

In this report, we propose simple wet chemical synthesis approach of good 
quality of ZnO nanoparticles, which requires no bases and no complex 
procedures. The optical properties of the ZnO nanoparticles had obtained by 
this synthesis approach were also investigated. ZnO powder (Honjo chemical, 
Japan: 0.5�m) was dissolved into polyol solvent, such as ethylene glycol 
(EG), propylene glycol (PG), diethylene glycol (DEG), containing acetic acid 
and small amounts of water in a flask. The solution was heated at 150°C for 
1h under stirring and reflux. After white colloid was obtained, the white 
precipitation was centrifuged and washed several times, then dried at 50°C in 
vacuum dry oven. 

X-ray diffraction pattern of synthesized white particles showed the 
characteristic peaks for wurtzite structured ZnO. The morphology of ZnO 
nanoparticles synthesized in EG was mixed spherical type (30-50nm) and 
triangular pyramid type (50-100nm) in scanning electron microscopy (SEM) 
image. In the case of PG and DEG, it was observed that the morphology of 
ZnO nanoparticles were thin plate type and rod type, respectively, in SEM 
and transmission electron microscopy images. From these results, it was 
clarified that the morphology of ZnO nanoparticles significantly depended on 
solvent. Photoluminescence spectra at room-temperature of the ZnO 
nanoparticles dispersed in ethanol showed strong UV luminescence peak 
around 380nm and no visible luminescence peaks derived from oxygen 
vacancy on the surface of ZnO nanoparticles. It was estimated by time-of-
flight secondary ion mass spectrometry and X-ray photoelectron 
spectroscopy measurements of synthesized ZnO nanoparticles that CH3CO2- 
had modified the surface of ZnO nanoparticles. It was suggested that 
CH3CO2- could have occupied the oxygen vacancy on the surface of ZnO 
nanoparticles. 
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Carbon blacks are usually used as catalyst support in catalytic layer of 
Proton Exchange Membrane Fuel Cell (PEMFC). Their particle size which 
controls the size of their pores and their porous volume determines the 
structure of the catalytic layer [1]. On the contrary, carbon aerogels have a 
tailord morphology because of their sol-gel synthesis which also impart them 
as a high purity. That permits to obtain materials with a large surface area 
and a high porous volume constituted of large mesopores which make them 
suitable materials to be used as catalyst support in PEMFC catalytic layer [2]. 
The aims of this work are (i) to study the influence of carbon aerogel cathodic 
catalytic layer porous structure on the PEMFC performance and (ii) to 
separate and analyse the ohmic, catalytic (hORR) and diffusive (hdiff) 
contributions to the PEMFC performance. 

In this study, two carbon aerogels (CA#1 & 2) synthesised, have both high 
surface area (600-700 m2/g), low density (0.2 g/cm3) and high mesoporous 
volume (4.5 cm3/g). They differ by their pore-size distributions. CA#1 (resp. 
CA#2) has a pore diameter (d) distribution centred on 35 nm (resp. 24 nm) 
with no pore larger than 75 nm (resp. 55 nm). The catalysts (Pt/CA) are 
prepared with carbon aerogels finely grinded impregnated with H2PtCl6 
aqueous solution and reduced in aqueous phase with NaBH4. The protonic 
polymer (Nafion®) loading in the Pt/CA ink is N/C = 0.5. 

The structure of the catalytic layers is characterised by nitrogen adsorption 
and mercury porosimetry. The performances of the 50 cm² cell with 0.5 mgPt 
cm-2 and 0.21 mgPt cm-2 are measured on a laboratory test bench using a 
high-power potentiostat. The first results show a major influence of the 
carbon aerogel structure on the diffusive limitations hdiff while the others 
(catalytic and ohmic) remain almost constant. 
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Titanium dioxide (TiO2) is one of the most studied and promising 
semiconductor for H2 production by photoconversion through water-splitting 
[1]. At present the solar-to-hydrogen energy conversion efficiency remains 
too low for the technology to be commercially well-suited. Many studies are in 
progress to enhance this efficiency : metal loading, metal ion doping and so 
on.  Besides, because of their unique nanostructure, aerogels are known to 
be very efficient materials for various energy storage and conversion 
applications [2]. Indeed, some of the most promising recent works within the 
photoconversion field are focused on sol-gel [3] and aerogels [4]. 

In the present study, we summarise our preliminary results in this field. Gels 
are synthesized in 2-propanol through hydrolysis-condensation of titanium 
alcoxides under nitric acid catalysis and then dry them under supercritical 
CO2 conditions. Within this communication influence of the alcoxyde nature 
(titanium (IV) isoproxide versus butoxide) and the sol composition (alcoxide 
concentration, water/alcoxide ratio, catalyst concentration, …) on density, 
specific area and pore size distribution is studied. Then, calcinated 
amorphous materials are studied by XRD in order to check influence of the 
thermal treatment temperature on cristalinity (anatase versus rutile).  

Finally, photocatalytic H2 evolution in aqueous solution will be evaluated 
under UV-irradiation for the most promising samples and compared to well-
known commercial titanium dioxide powders. 

French National Research Agency (ANR) and M.I.N.E.S Carnot Institute is 
greatly acknowledged for financial support. 
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One of the most important problems associated to the sewage works is the 
generation of malodorous compounds. These bad odours come from the 
gaseous emissions and are also highly toxic and corrosive, affecting 
negatively both public health and maintenance of sewage installations. 
Different studies propose the use of photocatalysis as a good alternative to 
transform these compounds into innocuous chemicals.  

TiO2 (anatase) films have demonstrated to be excellent photocatalytic 
materials. In order to produce homogeneous TiO2 films, diferent process 
could be considered sol -gel process being one of the most important 
alternatives due to the great advantages such as low sintering temperature 
and homogeneity at molecular level. 

In this work, titania sols were synthesized by different routes and films were 
prepared for evaluating their photocatalytic properties. The influence of the 
different parameters involved in the preparation of the sols like 
alkoxides/water ratio, complex agents type, alkoxides/ complex agents ratio 
and synthesis temperature were followed by different techniques.  

Coatings were prepared by dipping process by varing the withdrawal rates 
from 3 to 50 cm/min, as well as temperature and time of sintering treatment. 
FTIR and DRX were used to study the structural evolution, mainly the 
crystallization of TiO2 – anatasa; preliminary results indicate that anatase 
crystallisation is produced at temperatures as low as 350ºC. 

The photoactivity of the TiO2 films was tested in a continuous flow reactor 
illuminated by two UVB fluorescent lamps for the elimination of 
trichloroethylene (TCE) in air. Obtained results show that, optimizing the 
synthesis conditions of the coatings, conversions in excess of 80% can be 
achieved at relatively low residence times. 
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Nowadays, new materials prepared by sol-gel processes are of great interest 
in materials science. Aerogels form a new class of solids showing 
potentialities for a range of applications. Carbon aerogels are promising 
candidates to be used as electrode materials in supercapacitors, 
rechargeable batteries, adsorbent materials and advanced catalyst supports. 
Recently, considerable attention has been given to the possibility of doping 
metal species into carbon aerogels to expand their applications. Metal doped 
carbon aerogels were prepared through sol-gel polymerization of 
formaldehyde with the potassium salt of 2,4-dihidroxybenzoic acid, 
immersion of the obtained wet gel into several metal salts in aqueous 
solutions, followed by supercritical drying with liquid CO2 and carbonization at 
1050oC under N2 atmosphere[1]. The obtained materials were characterized 
by nitrogen adsorption, transmission electron microscopy, X-ray diffraction 
and elemental analysis. The metal doped carbon aerogels exhibit high 
surface area, pore diameter in the micro- and mesopore region and electrical 
conductivity. Selected materials were assayed as catalysts in the Mizoroki-
Heck coupling reaction, Michael additions and hydrocarbonylation of aryl 
iodides[2], giving rise to good activities. The catalyst is recoverable and can 
be reused several times. 
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Sol-Gel Preparation: Titanium dioxide has become the material of choice for 
photocatalytic and hydrophilic self-cleaning surfaces. Transparent TiO2-
anatase films on soda-lime glass supports were produced by two different 
sol-gel processing routes: (i) dip coating from alcoholic sols containing 
surfactants and followed by heat treatment at 500� [1]; (ii) dip coating from 
aqueous sols after extended refluxing treatment and followed by heating at 
considerably lower temperatures, which brings certain advantages from the 
application point of view. In both cases the starting precursor was titanium 
isopropoxide and the final coating consisted of a dominant anatase 
crystalline phase. The as-prepared films were characterized by standard 
microscopic and spectroscopic characterization techniques. 

Insecticide Degradation: Aqueous solutions of neonicotinoid insecticides, 
such as thiacloprid, were chosen as a degradation medium, since they 
exhibit a high threat for the aquatic systems and it is of great importance to 
find the effective method for their elimination from the environment. We 
applied different advanced oxidation processes, namely ozonation, TiO2 
photocatalysis and the combination of both, to assess their suitability for the 
degradation and mineralization of thiacloprid in water at different pH values 
and ozone dosages [2]. A photocatalytic ozonation (O3/TiO2/UV) was found 
to be the most efficient process irrespective of pH. The synergistic effect of 
ozone and photocatalysis with sol-gel titania thin films was found at acidic 
and neutral pollutant solutions. It was determined in a tailor-made Carberry 
type photoreactor designed for immobilized catalysts, which principle 
advantage over slurry systems is that catalysts in a thin film form can be 
easily removed from the solution and reused.  

Bactericidal Effect: Antibacterial activity of TiO2 films was tested using the so-
called antibacterial drop-test. Suspension culture of Bacillus subtilis (DSMZ 
10) was applied as a model organism. Depending on the catalytic film used, 
a significant drop in bacterial viability was observed after 30 and 45 min of 
UV illumination by a 40 W long-wavelength UV lamp (310-390 nm). 
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Low-temperature processed titania based coatings showed promising 
photocatalytic activity under UVA light and can be easily applied to various 
surfaces.  

Using titanium isopropoxide as the starting precursor, a titania aqueous sol 
was synthesised by extended refluxing treatment of the precursor solution. In 
this way, the formation of anatase phase was promoted already during the 
formation of the sol. For the preparation of mixed oxide coatings (TiO2-SiO2), 
a silica precursor (tetraethoxysilane) was added to the refluxed sol in various 
concentrations. Thin transparent films were deposited on a soda-lime glass 
using a dip-coating technique. They were tried at room temperatures and 
also at higher temperatures to follow structure evolution. Improved porosity of 
the coatings was achieved with surfactant-assisted sol-gel processing. The 
surfactant was removed from the films by leaching them in ethanol. 

The prepared films were characterized by standard microscopic (AFM), 
structural (XRD) and spectroscopic techniques (FTIR, EXAFS). Their 
photocatalytic activity towards degradation of photostable dye in aqueous 
solution was followed in-situ by the UV-VIS spectrophotometer coupled with 
the continuous flow reactor. The good photoefficiency of the films relies on 
their high contact surface area and nanocrystalline structure. To obtain 
information on the porosity, density and roughness details, the 
complementary neutron reflectivity technique was used. To optimise the 
process wth respect to annealing conditions, thin films were characterized by 
thermal analysis (TG and DSC). The surface hydrophilicity and self-cleaning 
efficiency of the films was determined by measuring the surface contact 
angle for water under various illumination conditions. Mechanical and 
adhesive properties play a critical importance for applications. For this 
purpose abrasion resistance tests were systematically performed on the 
coatings. 
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Transition aluminas, and especially the gamma type, are largely used as 
catalyst supports in refining and petrochemicals1. Most studies focus on 
properties resulting from material texture and casting (specific surface, 
porous volume, pore shape and diameter). However, surface properties of 
alumina should be considered as well, as the catalytic activity is tightly 
related to the structure of exposed crystalline faces. As g alumina results 
from controlled thermal treatment of boehmite �-AlOOH by a topotactic 
transformation, the nature of exposed crystalline planes is related to the 
starting material2. Therefore, the synthesis of the oxihydroxide � -AlOOH, 
and especially size and shape of these particles, is critical in determining the 
relevant surface properties. 

We present an innovating way to control morphology of boehmite 
nanoparticles synthesized by soft chemistry routes. The use of complexing 
agents such as polyols during synthesis causes a modification of usual 
morphologies observed3, specifically resulting in an observed increase of 
(101) faces. We show that the variation of nanoparticles aspect ratio depends 
on polyol carbon chain length and stereochemistry. Material characterizations 
were performed using novel methods such as x-ray diffraction powder pattern 
simulation4 and zetametry in addition to transmission electron microscopy. 
Crystal growth mechanisms were investigated through polyol adsorption 
isotherms, solid-state NMR spectroscopy and molecular simulation. We will 
also present our first results concerning catalytic properties of � alumina 
synthesized from these boehmite materials. Finally, we expect that this 
method will provide a promising way for the design of � alumina catalyst 
supports. 
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TiO2 and ZnO are well known semiconductor oxides frequently used in 
fundamental and applied solar energy conversion research. Mixtures and 
composites of these two oxides exhibit higher interfacial reaction rates as 
they offer a better charge separation and longer life times of photogenerated 
charge carriers. A widespread technological use of these white pigments for 
the environmental detoxification has been however hampered due to their 
wide band gaps and the corresponding need of UV light (� < 380 nm). 

More recently, we have demonstrated a new nanocolloidal [1] and sol-gel [2] 
route to yellow and orange colored ZnxTiyOz oxynitride films. In [1] we have 
shown that N-doping based coloration process of ternary ZnxTiyOzNw 
heterostructures requires sintering temperatures situated above the 
dissociation temperature of ammonia gas (~ 550°C). Furthermore, in [2] we 
demonstrated a visible light (λ > 420 nm) induced Methylene Blue 
photodegradation in slightly alkaline aqueous media.  

In this contribution we address low-temperature processing of colored 
ZnxTiyOz layers dip coated on borosilicate glass and organic polymer 
substrates. Various amine groups containing organosilanes, titanium 
alkoxides and zinc oxyacetate clusters served as the molecular precursors of 
these multiatomic nanomaterials. In addition, an inclusion of metallic 
nanoparticles into the nanoporous ZnxTiyOz films has been tested as well. 
Structural, optical and photocatalytical data collected on these novel 
nanocomposite films will be presented. 
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Nano-sized metal inclusions in ceramic matrixes are of great interest for 
many technological applications, and great efforts have been made to 
develop synthetic routes to materials containing small and homogeneously 
dispersed metal particles in ceramic matrixes. There are many interesting 
and important properties that can be obtained from enclosed or supported 
nano-sized metal particles of narrow size distributions in the range 1–20 nm, 
such as optical absorption tunable by particle size, catalytic properties, 
magnetic properties where the ferromagnetism of bulk-metal changes to less 
ordered states more typical of molecules, and hardness/toughness optimized 
combinations of tough metal and brittle ceramic. 

We have developed a route to Ni metal inclusions of sizes down to 2–5 nm, 
homogenously loaded in amorphous Al2O3. The composites could be 
obtained as films or very porous structures with any Ni:AlO1.5 ratio between 
1 to ca 90 mol%. Other mono- and hetero-metallic inclusions have also been 
prepared. The high surface area powders have shown to sustainably 
catalyse the reaction of CO2 and CH4 to yield CO and H2; an industrially 
important reaction. The films have shown to be highly efficient and duarable 
spectrally selective solar heat absorbers. Here we focus on the magnetic 
properties of these materials. ZFC and FC magnetization measurements 
showed that the blocking temperatures (TB) increased with Ni concentration, 
and that the irreversibility temperatures (Tirr) are close to TB for samples with 
less than 80% Ni, indicating a narrow size distribution of the particles. In 
contrast, for 90% Ni Tirr is much higher than TB, probably due to clustering of 
Ni particles. 
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Since 2000 more than 3,000 papers have been published on ionic liquids. 
This strong interest has been motivated by their very interesting properties 
such as a negligible vapor pressure, a good thermal stability and a non-
flammability. Ionic liquids are indeed very attractive as a new class of “green” 
solvent in organic synthesis and moreover in organometallic catalysis. They 
are also known as high performance electrolytes (in relation to their high ionic 
conductivity and wide electrochemical stability window) widely used in 
electrochemical devices and solar cells.  

However, the development of ionic liquids as advanced materials is in most 
case hampered by the liquid state. Numerous works are currently devoted to 
immobilize ionic liquid within polymer membranes (most often used as 
electrolytes) or as absorbed films on porous solids (supported ionic liquid 
catalysis). New materials have been recently performed in our group by 
immobilizing ionic liquids within oxide matrices (SiO2, SnO2, hydrids) 
prepared by a non-hydrolytic sol-gel processing. This new materials called 
ionogels were obtained as perfect monoliths featuring both the transparency 
of silica and the outstanding ionic conductivity performances of the ionic 
liquid. They could be pictured as two interpenetrating continuous networks of 
silica and ionic liquid intermingled at the nanometer scale [1-2]. It is worth 
underlining that ionogels could be made completely stable in water and in 
numerous organic solvents, in which they could be immersed without 
damage for months. 

The immobilization of metal complexes and nanoparticules in ionogels could 
be a very powerful alternative to the immobilization by covalent linking to an 
inorganic support. Indeed taking advantages of the properties of 
organometallic complexes such as in catalysis, optics, electrochemistry it 
opens the way to the development of new ‘easy-to-made’ advanced materials 
[3]. 
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With the aim of obtaining highly dispersed, immobilized and accessible 
catalytically active metal nanoparticles in a silica support, a sol-gel cogelation 
method has been developed. Pd/SiO2 catalysts are synthesized in ethanol by 
concomitant hydrolysis and condensation, i.e. cogelation, of a [(RO)3Si-X-
L]nPd2+ complex with Si(OC2H5)4 (TEOS) as network-forming reagent. When 
R = -OCH3, X = -(CH2)3-, L = -NH-(CH2)2-NH2, the final xerogel (after thermal 
treatments) contains small 2-4 nm Pd crystallites located inside 10-50 nm 
microporous SiO2 particles as well as a few larger 10-30 nm Pd crystallites 
located on the surface of SiO2 particles or aggregates. The localization of 
small crystallites inside SiO2 would result from a nucleation effect induced by 
faster hydrolysis and condensation of the methoxy groups of [(OCH3)3Si-
(CH2)3-NH-(CH2)2-NH2]2Pd2+ with regard to the hydrolysis and condensation 
of ethoxy groups in TEOS. Besides the localization of Pd crystallites, another 
consequence of the nucleation effect is that the size of silica particles and 
aggregates, and thus the size of pores between them increases when the 
[Pd2+complex]/[TEOS] ratio decreases. Therefore, pore volume, pore size 
distribution and silica particle size can be tailored by tuning the latter ratio. 
The study of textural properties, metal dispersion and catalytic activity shows 
the complete accessibility of nanometer-sized palladium particles located 
inside silica particles [1]. By varying the nature of R, X and L in the Pd2+ 
complex, the purpose of the present work is to determine the influence of the 
nature of the (RO)3Si-X-L ligand on textural properties of silica and on 
palladium dispersion in Pd/SiO2 catalysts. Does the nature of the silylated 
ligand influence the nucleation mechanism? Is it possible to adjust the 
porosity of silica and to improve the palladium dispersion by varying the steric 
volume of the silylated ligand used? Therefore, silylated ligands used in this 
work are: ((OCH3)3Si-(CH2)3-NH-(CH2)2-NH2), ((OC2H5)3Si-(CH2)3-NH-(CH2)2-
NH2), ((OCH3)3Si-(CH2)3-NH2), ((OC2H5)3Si-(CH2)3-NH2) and ((OC2H5)3Si-
(CH2)11-NH2) to assess the effect of the methoxy or ethoxy groups, the effect 
of an amine or a diamine ligand and the effect of a very long alkyl group on 
the nucleation mechanism, on palladium dispersion, and on the silica 
morphology. Very large silylated acetylacetonate and pyrazolylpyridine 
derivated ligands are also used to assess the effect of their very large steric 
volume on silica porosity and palladium dispersion. 
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Titanium dioxide is the most active photocatalytic semiconductor used 
nowadays, mainly under its anatase form due to a high quantum yield under 
UV-A light (380nm) [1]. Many efforts are conducted to get the best 
photoactivity in the visible light region of the spectra. TiO2 rutile is reported 
with a band gap of 2.8-3.0 eV or a band edge at 413nm which corresponds to 
the beginning of the visible light region. Coupling rutile/anatase allows the 
coupled semiconductor material to be activated by visible light and to exhibit 
high photocatalytic activity due to photoinduced interfacial electron transfer 
from rutile to anatase [2]. Sol-gel synthesis is here used to have the best 
control on hydrolysis/condensation influencing particles sizes, and choice of 
different templates acting on porosity. These TiO2 photocatalysts were 
prepared by a low temperature dissolution-reprecipitation process in the 
mother liquid using titanium isopropoxide as Ti source. A sol-gel process was 
used in which the titanium isopropoxide was first hydrolysed by the addition 
of a 2 M HCl aqueous solution followed by the addition of a template and the 
aging of the obtained hydrosol. Nanoparticles were calcinated at 350°C for 
2h (rate of 2°C/min) in order to remove the template and to crystallise titania. 
Specific surface areas between 70 and 150 m²/g and mean particle sizes 
varying between 7 and 11 nm can be obtained.These template assisted 
rutile-based materials showed interesting properties for photocatalytic gas 
phase degradation of a chemical warfare agent simulant, diethyl sulfide, in 
the case of visible and solar light activation exhibiting initial abatement of 
100% (solar light) and near to 100% (visible light) with stable activities 
varying between 45 and 55% after more than 6 hours on stream. This study 
clearly shows the way of obtaining efficient visible and solar light 
photocatalysts but also of improving the activity of template-assisted and low 
temperature synthetized rutile/anatase materials for liquid or gas phase 
applications; these properties can be obtained by easily tuning the 
anatase/rutile ratio, the porosity structuration and the specific surface area 
using different kinds of template porogens. 
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F-doped nanocrystalline TiO2 powders were prepared via sol-gel route. 
Tetraethylorthotitanate and ammonium fluoride were used as titanium and 
fluorine sources, respectively. The X-ray diffraction results showed that the 
introduction of fluorine through NH4F precursor does not change the 
crystallographic form of pure anatase as recorded for undoped TiO2. In fact, 
improved crystallinity in F-doped powders is observed which is attributed to 
the basic character of the fluorine precursor. It was revealed by XPS that 
fluorine is incorporated in the TiO2 by substituting oxygen atoms in its lattice 
and TiO2-xFx structures are formed. The UV-Vis absorption spectra confirmed 
that doping with fluorine does not affect the absorption edge of the TiO2. The 
observed increased absorbance in the visible region (nm) is attributed to the 
increased crystallinity of the F-doped TiO2 powders. The photocatalytic 
activity of the modified powders was evaluated. The photocatalytic activity of 
prepared powders was investigated for decomposition of acetone and high 
photocatalytic activity was recorded. 
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Along with basic physicochemical properties, the form of nanomaterials 
controls function and utility. This presentation thus focuses on the relation 
between structure and form for functional silica-based materials. Referring to 
recent examples we show how control over different levels of space 
organization is practically achieved and elucidate concepts on processability 
of advanced sol-gel silicas that will find applications in fields as crucial such 
as biotechnology and chemical synthesis 
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Titanium dioxide (TiO2) has attracted increasing attention because of its wide 
applications such as supports, catalysts and in degrading various organic 
and inorganic environmental pollutants [1]. Submitting TiO2 to high thermal 
treatments leads to the transformation of anatase or brookite into the more 
stable rutile phase that can affect titania properties. Moreover, addition of 
dopants modifies strongly the anatase–rutile transition and enhances 
catalytic properties of oxides [3]. In the present work, we examine the 
influence of chromium incorporation into the titania lattice on the anatase–
rutile transition temperature. Cr2O3-TiO2 mixed oxides with X= 0, 5, 10 and 
20 of weight chromium content were prepared by sol-gel synthesis and 
characterized by different techniques (adsorption-desorption isotherms, TGA-
DTA, XRD) to obtain structural and textural informations. By increasing the 
content of chromium to 10 %, the surface area increase from 68 (pure 
anatase) to 230 m2/g respectively. By increasing the chromium content up to 
10 %, a loss of surface area from 230 to 152 m2/g is observed due to the 
formation of CrOx clusters that induced elimination of some external available 
areas. Then, in situ X-ray measurements were carried out in a high-
temperature chamber from 600°C to 800°C. Quantitative phase composition 
was obtained from (101) reflection for anatase and (110) reflection for rutile. 
The rutile fraction in the samples were calculated using the following 
equation: WR (% transformation of rutile) = 1/(1+0.8 Ir/Ia), where Ia and Ir are 
the respective integrated intensities of the anatase and rutile diffraction peaks. 
The average crystallite size, as a function of treatment temperature and 
chromium content, of both phases was evaluated from the same diffraction 
peaks, using the Scherrer equation. XRD patterns gave also kinetic 
parameters. A first kinetics order was pointed out for the anatase-rutile 
transition and the apparent activation energy in a function of chromium 
loading can be calculated. 

To conclude, chromium ions incorporated in sol-gel prepared TiO2 anatase 
phase delay the transformation to rutile and preserve smaller crystallite sizes 
thus inducing better catalytic activities such as hydrocarbon oxidation [4]. 
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The initial idea of introducing inorganic compounds into polymeric matrixes 
was a means to achieve materials with high elasticity and toughness but this 
original strategy has expanded towards bringing new functionalities and has 
led to composite materials with broad applications in areas such as 
electronics, drug delivery, and artificial biocomposites. Two important 
advantages of such a combination of organic-inorganic moieties is the 
decrease of domain dimensions for the inorganic phase down to a few tens 
of nanometres or less, plus generation of high-surface areas enabling good 
compatibility between the two phases. These properties combined to a 
porous network are of great interest for: (i) catalysis -direct accessibility to 
metallic centres. Plus, with the appropriate polymer  catalytic processes can 
be carried out up to 250°C; (ii) biomacromolecular binding -crystallinity of 
such hybrids varies greatly and it is very interesting for protein recognition 
since biological macromolecules can present both crystalline and amorphous 
domains; (iii) enhancement of material toughness -indeed, incorporation of 
metal ions into a resorcinol network helps to enhance the robustness of the 
porous framework enabling it to sustain the high capillary pressures 
generated upon solvent removal, (iv) charge transfer reactions -by simple 
electron transfer from the metallic centres in the walls and potentially reacting 
chromophores, opening paths towards novel photocatalysts. 

In this work, we describe the combined sol-gel chemistries of melamine-
based polymers and cobalt precursors along with the solubility and time 
scales issues associated with them. We give a full characterisation of the 
resulting porous networks (electron microscopy, sorption, porosimetry) as 
well as the chemistry of their walls (FT-IR, solid-state NMR). Potential 
applications in biocatalysis are discussed. 
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Decolourization of dye effluents has therefore received increasing attention. 
For the removal of dye pollutants, traditional physical techniques (adsorption 
on activated carbon, ultrafiltration, reverse osmosis, etc) can be used 
efficiently, but there are non-destructive, since they just transfer organic 
compound from water to another phase, thus cusing secondary pollution. 
TiO2 can be used as photocatalyst in aqueous solution under solar and UV 
radiation for a efficiently destructive method [1]. In this communication the 
preparation of a SiO2-CaO-ZnO-Al2O3 sol-gel glass doped with increasing 
amounts of TiO2 (3, 5, 10 and 20%) from alkoxides and nitrates precursors 
and their photocatalytic degradation capacity of orange II monoazo dye is 
shown. Glass were obtained by ammonia coprecipitation at pH 8 of a mixture 
of TEOS, titanium isopropoxide and nitrates of other precursors [2]. 
Coprecipitates were stabilised a T= 600ºC with soaking time of 1 hour. 
Resulting powders are analysed by gas pycnometry, SEM and TEM 
microscopy and are amorphous at XRD analysis. Powders give a white 
opaque glass at 1000ºC. For photocatalyst test suspensions of 500 mg/L of 
fine powders  containing 6 10-5 M of Orange II in pH 7.42 phosphate buffer 
media, were submitted to light of a 125 W  middle pressure mercury lamp 
introduced into the stirred suspension. Results indicate that the half life time 
increase with titanium amount: 45 min for 3%TiO2 and 90 min for 20% (t1/2 is 
40 min for a commercial anatase powder measured in the same conditions). 
Photoactivity of glasses depends of Ti dispersion and specific surface of 
particles. 
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The sol-gel method was successfully used to prepare a series of TiO2 and 
rare earth (La3+, Nd3+, Sm3+, Eu3+, Gd3+, and Yb3+)-doped TiO2 nanoparticles 
at a doping level of ≈ 1 atomic percent. The structural features of parent 
TiO2 and RE-TiO2 fired at 550ºC have been investigated by XRD, UV-diffuse 
reflection, SEM and nitrogen adsorption measurements at -196ºC. XRD data 
verified the formation of typical characteristic anatase reflections in all the 
prepared RE-doped TiO2 samples except of Yb3+-TiO2 in which rutile phase 
was detected without any separate dopant-related peaks in all the prepared 
nanoparticles. In comparison with the pure TiO2 samples (ca. 29.5 nm in 
diameter), the RE-TiO2 have relatively small particle size indicating that the 
doping with RE metal ions can improve the particle morphology, and retard 
the grain growth of TiO2 during heat treatment. The results indicated that 
Gd3+ doped TiO2 has the lowest bandgap and particle size compared with 
pure TiO2 and other nanoparticles of RE-doped TiO2. The highest surface 
area (SBET) and pore volume (Vp) values were recorded for Gd-TiO2 as well. 
The effect of doping on the photoactivity was evaluated by the photocatalytic 
degradation of direct blue dye (DB) as a probe reaction. Among all the pure 
and RE-doped TiO2, Gd3+-TiO2 performed the highest catalytic activity 
towards the tested reaction. That might be due to its special characteristics of 
particle size, surface texture and bandgap properties. Details of the synthesis 
procedure and results of the characterization studies of the produced RE-
TiO2 are presented in this paper. 
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TiO2 photocatalysis is developing rapidly in the field of environmental 
technologies as it is a promising technique for the removal of air and water 
pollutants by oxidative destruction in presence of UV-visible light. By 
exposing TiO2, which is a semiconductor, to sunlight or to an artificial UV light, 
the latter is activated by promotion of electrons e- from the valence band to 
the conduction band, with the concomitant generation of holes h+ in the 
valence band (photogeneration of e--h+ pairs). The holes so generated can 
easily oxidize organic pollutants. The high degree of recombination between 
photogenerated electrons and holes is a major rate-limiting factor controlling 
the photocatalytic efficiency. Improving the latter by reducing the e--h+ 
recombination degree is a key subject in photocatalysis. A promising 
approach consists in doping TiO2 with metal nanoparticles that are very 
effective traps for the electrons, allowing the lifetime of the e--h+ pairs to 
increase leading thus to an increased pollutants photodestruction activity. 

The present study aims at applying the cogelation sol-gel method developed 
previously for M/SiO2 catalysts (M = Pd, Ag, Cu, …) [1] to the synthesis of Ag 
doped TiO2 xerogels with enhanced photocatalytic activity. In the case of 
M/SiO2 catalysts, cogelation involves using an alkoxysilane-functionalized 
ligand of the type (RO)3Si-X-L in which the ligand, L, able of forming a 
complex, -LnMm+, with a metallic cation, Mm+, is connected to the alkoxide 
moiety (RO)3Si- via an inert organic group, X. The concomitant hydrolysis 
and condensation of such molecules with a network-forming reagent such as 
Si(OC2H5)4 (i.e., their cogelation) results in materials in which the metal is 
anchored to the SiO2 matrix. After thermal treatments, these materials 
contain metal nanoparticles (2-3 nm), which, because of a nucleation effect 
induced by the alkoxysilane-functionalized metal complexes, are located 
inside porous silica particles or aggregates which constitute the catalyst 
pellet. Accordingly, Ag/SiO2/TiO2 photocatalysts have been prepared by 
cogelation of [(CH3O)3Si-(CH2)3- HNCH2CH2NH2]Ag+ with Ti(OC3H7)4 
(titanium isopropoxide). After thermal treatments at optimized temperature, 
these xerogels exhibit a good activity in methylene blue photooxidative 
destruction which has been related to physico-chemical properties obtained 
from XRD, TEM, chemisorption, UV-vis, and porous texture analyses. 
Moreover, the comparison with alternative doped and non-doped TiO2 
xerogels and with the Degussa commercial P25 TiO2 has been examined in 
detail. 
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Titania-Fe mixed oxides were prepared by the sol-gel method in order to 
study the sites that Fe occupies into titania structure, the interaction between 
the metal and the supports, their catalytic activities in reactions like 
hydrogenation of CO and water-shift reaction under heterogeneous and 
photoassisted regimens. 10 and 6% wt of Fe2O3 with 90 and 94% wt of TiO2 
were prepared using ethanol as the solvent and titanium (IV) n-butoxide. 
Characterization with XRD, Mössbauer spectroscopy, FTIR spectroscopy, 
DSC-TGA, SEM and EDS chemical analysis were carried out. XRD patterns 
show that samples of Fe-Ti oxides system are amorphous when they are 
fresh but evolve to anatase phase after they were calcined under air flux and 
remain in the same way even after reduction treatments in hydrogen 
atmosphere. Iron oxide is founded highly disperse into titania at 6 and 10 % 
concentrations of Fe oxide because there are not signals of iron species in 
XRD patterns. On the other hand, pure titanium dioxide prepared and treated 
in the same conditions gives place to the formation of anatase. FTIR spectra 
of titania-Fe samples indicate that addition of iron modifies the structure of 
TiO2 because the typical structural OHs at 3716 and 3666 cm-1 disappears 
progressively along with the load of iron. Chemical elemental analysis by 
EDS confirms the composition of these materials. The Mossbauer spectra of 
iron-supported over titania show the presence of Fe+3 after calcinations 
however, after treatment, in hydrogen, iron is reduced partially to Fe+2 and 
suggest the formation of iron titanate, overall in the sample with 10% of iron 
loaded. The spectrum shows two types of Fe ions and it seems that they are 
located into titania vacancies. FTIR studies of CO adsorption at low 
temperature indicates the existence of two types of iron due to the vibration 
of lineal CO over Fe with frequencies at 2047 and 2004 cm-1 besides the 
signals at 2180, 2156 and 2140 cm-1 assigned to CO adsorbed to titania 
phase, where the signal at 2156 correspond to the interaction of CO with 
terminal OHs of support while the signal at 2180 is related to titania 
vacancies accordingly with results of CO adsorption onto pure anatase 
samples. 
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Heterogeneous catalysis and scavenging capabilities attract more and more 
attention due to the increasing environmental requirements on waste 
minimization. More specifically, metallic palladium particles are known to 
present a very high catalytic activity toward a wide range of applications. 
However, both their recovery and recycling are often difficult. A solution to 
overcome this problem consists to anchor the nanoparticles on a solid 
support.[1,2] Nowadays, the most commonly used form of supported 
palladium particles is activated carbon, i.e. palladium nanoparticles 
immobilized on a 100 µm carbon powder. However, activated carbon is 
microporous, which could reduce the diffusion of the substrates toward the 
active particles. Also, Benzyl, Xylene and Toluene (BXT compounds) 
recovery scavenging is the subject of researchers strong efforts toward waste 
minimisation or air decontamination. 

In the above context and taking advantage of the Integrative Chemistry 
concept,[3] we present new generation of porous hierarchical hybrid 
organic/inorganic materials dedicated either to heterogeneous catalysis[4] or 
scavenging properties[5]. If the former system, labeled Pd@organo-SiHIPE, 
allows reaching better activities than the well known Pd@C compound for the 
Suzuki-Myaura coupling reaction, the later hydrophobic systems, labeled 
organo-SiHIPE materials, allows BXT scavenging to the point of getting the 
same refractive index of the solvent in use when immerged into it. These new 
results will be discussed. 
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Recently, a new advanced oxidation process induced by electrochemistry, 
eletro-Fenton has attracted much interest. This process consists of either 
adding Fe2+ or reducing Fe3+ electrochemically with the simultaneous 
production of H2O2 upon the reduction of O2 on the electrodes such as 
graphite [1], mercury pool [2], carbon fiber [3]. Electro-Fenton can oxidize 
organic compounds quickly and economically. Many persistent pollutants 
have successfully been degraded by this method [4]. 

The aim of the present work is to test the Bi2Ru2O7 oxide, prepared by the 
so-called Pechini process [5], towards the ethylene glycol (EG) oxidation, 
which is assisted by the elctro-Fenton process. 

The electro-Fenton process and the Bi2Ru2O7 oxide enhance the efficiency of 
the ethylene glycol oxidation reaction to 84%. 
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Since the discover of MCM-41 by Mobil in 1992, ordered mesoporous silicas 
have been studied as support for catalysts[1] not only due to their high 
surface area but also due to their  narrow pore size distribution. Research on 
organic-inorganic hybrid materials based on oxometalates has attracted 
much attention owing to their importance for development of new materials 
with applications in hydroprocessing of oil feedstock, such as 
hydrodesulphurization (HDS)[3]. The catalysts commonly used nowadays for 
HDS correspond to bimetallic combination of Mo or W and a promoter, such 
as Co o Ni supported on alumina. In this work mesoporous silicate molecular 
sieve with MCM-41 type structure was synthesized. Supported Co/Ni-
W/MCM-41 catalysts were prepared by impregnation of the organic-inorganic 
hybrid materials [{M(bipy)3}(WO4)]•7.5H2O (M=Co, Ni). We report the 
characterization of the catalytic precursors and the activity of the catalysts in 
hydrodesulphurization reaction. 

 
   a)    b)    c)    d)  
 
Figure: a) A polyhedral and ball-and-stick representation of the crystal structure of the hybrid 
compound [{Ni(bipy)3}(WO4)]•7.5H2O along the crystallographic c axis; b) XRD diffraction 
patterns of the hybrid compounds [{M(bipy)3}(WO4)]•7.5H2O (M=Co, Ni); c) Nitrogen 
adsorption-desorption isotherm of a MCM-41 sample prepared by sol-gel process; d) Pore-
size distribution curve of a MCM-41 sample prepared by sol-gel process 
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The preparation by sol-gel of acid solids for catalytic application has recently 
attracted great interest. Particularly, according to the chemical composition of 
the solid, suitable processing parameters have to be tuned in order to obtain 
the combination of high surface area and a large number of acid sites. In this 
work four niobiosilicate gels with a nominal niobium oxide content ranging 
from 2.5 to 20 mol% have been synthesized by a modified sol-gel method, in 
which different processing parameters, among them the lack of the TEOS 
prehydrolysis, were used to control the rapid hydrolysis of niobium ions in 
aqueous environment. Transparent chemical gels were obtained for all 
compositions that, after drying, gave amorphous xerogels. The structural and 
textural characteristics of the gel derived samples calcined at 400°C as well 
as the characterization of the surface acidic sites have been studied by 
Raman and FTIR spectroscopy, TG/DTA, XRD, N2 adsorption and ammonia 
TPD. 

The results indicate that this synthetic route leads an uniform niobium 
dispersion in the siloxane matrix on the atomic scale for the gels with a 
niobium oxide content up to 5 mol%. On the contrary, the structure of gels 
with higher niobium appears formed by SiO2 and Nb2O5 nanodomains. 

The specific surface area of obtained solid decreases with the increase of 
niobium oxide content ranging from 519 m2/g (2.5% Nb2O5) to 6 m2/g  (20 % 
Nb2O5) while ammonia TPD showed high concentrations of acid sites ranging 
from 1.2 to 0.34 mmol NH3/g. In order to study surface acidity, FT-IR spectra 
of adsorbed acetonitrile were recorded. Both Bronsted and Lewis acid sites 
with different strenght were observed. 

The solids were tested in transesterification of soybean oil with methanol at 
180°C. The catalyst with intermediate concentration of Nb2O5 (5%) showed 
the highest activities. These behaviour could be related to the highest 
concentration of Lewis acid sites determined by FTIR spectroscopy. 
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One of the major objectives of the future chemistry consists in the finding of 
suitable active and selective catalysts for oxidative dehydrogenation (ODH) 
of the light alkanes. At present, the most studied catalysts for ODH of ethane 
and propane are different oxides of: alkaline and alkaline-earth, transitional 
metals, rare-earth elements, perovskite type, or supported noble metals. The 
demand for new catalytic materials has imposed the study of their 
preparation by non-traditional methods, in order to obtain the features 
required for each process in which they are used. The sol-gel technique 
represents the ideal non-traditional method, for the preparation of catalytic 
materials. 

The aim of the present work was to prepare by the sol-gel method and to 
characterize a series of mixed oxides belonging to the binary MO-Nd2O3 
system (M = alkaline-earth metal = Ca, Sr, Mg) in order to obtain suitable 
materials with catalytic properties. The molar ratio between the two oxides 
was: MO/Nd2O3=95/5. The literature does not indicate similar attempts. 
Therefore, a systematic study for the determination of the most propitious 
synthesis conditions has been done. Different precursors as alkaline-earth 
oxide source (MO), various starting solution compositions expressed as 
various molar ratios between reactants, and different synthesis parameters 
(pH, temperature, time of reaction) have been used. Several samples 
belonging to the MgO-Nd2O3, CaO-Nd2O3, SrO-Nd2O3 systems, respectively, 
have been prepared. Nd(NO3)3×6H2O as Nd2O3 source has been used for all 
samples. Thermal analysis data have established the thermal treatments 
conditions of the prepared samples. Their structural characterization (XPS, 
X-ray diffraction, and IR spectroscopy) was performed, correlating the 
obtained results. The XRD analysis was accomplished based on the 
XRAY5.0 program which has established the presence of the mixtures of 
crystalline polyphases. The lattice constants, the average size of the 
crystallites and the average tensile strains have been calculated. The 
program allowed also the calculus of the anisotropy factor of the profiles 
which can give the image of the structural disorder. Some catalytic activity 
measurements have established the potential of the prepared sol-gel mixed 
oxides to be used in the ODH process of light alkanes. 
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In addition to the heterogeneous, chromium-based Phillips catalyst, several 
molecular Chromium(III)-complexes lead to highly active catalysts for the 
polymerisation of ethylene.1 We investigate Cr-complexes bearing N-Donor-
functionalized Cp-ligand systems. Theses complexes have advantageous 
properties as olefin polymerisation catalysts.2 The attachment of chromium 
complexes onto structured mesoporous silicas will be presented. We use 
well-defined organic-inorganic hybrid materials which have been prepared 
from suitable precursors by sol-gel condensation.3 Two routes were used for 
the immobilisation of catalytic active centres: (a) direct incorporation of 
ligands or complexes during sol-gel formation of structured materials; (b) 
impregnation of hybrid silicas with molecular pre-catalysts. 

 

 
 
Figure : Example of a highly porous particle obtained by route (a) 
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Enzymes are very powerful and selective catalysts, but they are also very 
fragile. The immobilization of enzymes within inorganic matrices provides the 
advantage of enhancing enzyme stability over unfriendly conditions, allows to 
perform catalysis reactions in repeated or continuous ways and favors easy 
separation of the products from the reaction mixture. The development of 
enzymes immobilization processes is a major challenge to promote 
biocatalysis in the industrial world.  

The present work describes a new efficient method for enzymes 
encapsulation by a sol-gel synthesis using a mixture of natural phospholipids 
and long chain amines as template for silica in an alcohol/water medium and 
lactose as enzyme protecting agent.  The resulting  silica structure features 
porous nanoparticles of 7 nm assembled in aggregates of 20 nm and will be 
named NanoPorous capsules of Silica (NPS). This structure differs from the 
previous way of enzyme encapsulation in Sponge Mesoporous Silica (SMS) 
using the same templating system, but with different synthetic conditions [1]. 
Actually, the new NPS way of enzyme encapsulation shows higher catalytic 
activity of immobilized enzymes. By this new NPS way, we show that it is 
possible to encapsulate a bienzymatic system glucose oxidase/peroxidase. 
This approach allows to mimic the activity of the cells by producing in-situ 
H2O2 from glucose and oxygen and then oxidize substrates without adding 
peroxides [2]. In this way, enzymes sensitive to H2O2 such as peroxidases 
could be used in industrial processes. The catalytic performance of this 
bienzymatic system is dependent on the relative amount of each enzyme. 
The co-encapsulation of the two enzymes in NPS allows to recover the same 
behavior as in solution. In contrary, a separate encapsulation in two NPS 
containing each enzyme is less efficient and need an excess of peroxidase. 
In NPS there is an interaction between the two enzymes as in a cell. The 
kinetic parameters as well as the stabilities of each enzyme and their mixture 
were studied and compared with their free counterparts. NPS represent a 
new class of nanobioreactors. NPS technic opens the route to the 
encapsulation of even more complicated system, such as polyenzymatic 
system, and could generate artificial cells. 
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Today, the total elimination of toxic particle emissions of diesel engines is 
one of the major challenges in Europe. For soot elimination (diesel exhaust, 
treatment of flue gases from coal-fired burners, waste incinerators), the 
technology of non-catalytic ceramic filters is nowadays well developed. The 
classical systems used to reduce Diesel particle emissions generally consist 
of an oxidation catalyst followed by a particle filter on which soot accumulates 
and is sequentially oxidized by a triggered thermocatalytic step. Due to the 
accumulation of soot, the exhaust back pressure in the filter can increase the 
fuel consumption by 3–5%. This behavior is in strong discrepancy to the 
CO2-emission reduction goals. Therefore, great research efforts are actually 
made for the development of continuous, non-blocking, soot particle 
oxidation traps. Such catalytic contactors can be designed to perform only 
the oxidation of soot, CO and CxHy, whereas NOx are treated afterwards. In 
the four ways catalyst, the ceramic contactor should perform the oxidation of 
fly-ash within its pores, the removal or reduction of noxious gases, and the 
oxidation of CO and hydrocarbons. 

Although, there is not much literature in the field, the deposition in the 
honeycomb wall, of a catalyst able to continuously capture the NOx and to 
oxidize the CO, VOC and soot, while limiting the pressure drop, is the subject 
of intense industrial research. One of the objectives is the development of an 
infiltration method able to generate a homogeneous catalytic layer on the 
ceramic grains, without generating a too high pressure drop, but providing a 
high surface area and reactivity. This work reports our preliminary results 
related to the use of the sol-gel process for the deposition of thin nanophase 
catalytic layers with controlled composition and thickness in the porous walls 
of ceramic monoliths (cordierite, or silicon carbide) manufactured by CTI SA. 
The quality, homogeneity and thickness of the catalyst layer deposited on the 
grains of the porous walls can be controlled by optimising the sol formulation, 
deposition method and number of depositions. The honeycomb support 
composition and porous structure have also to be carefully selected in order 
to develop an efficient and good quality four ways catalytic contactor with a 
sufficiently low pressure drop. 
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National Graduate Chemistry School of Montpellier 
L' École Nationale Supérieure de Chimie de Montpellier 

The "Ecole Nationale Supérieure de Chimie” - University of Montpellier is one 
of the French "Grandes Ecoles". Although it may share academic staff and 
research activities with the University as well as research bodies such as 
CNRS, the ENSCM has a particular status as an independent body with its 
own research laboratories. 
Teaching chemistry in Montpellier started in 1676 with the creation of the first 
chair of chemistry at the University of Medicine. Later on, in 
1803 the School of Pharmacy was established with a chair of 
Chemistry and then the Faculty of Science in 1809. The 
original Institute of Chemistry was founded in 1889 in order to 
gather the professors who were teaching the same subjects in 
different Faculties. In 1934, it left the old historic centre to 
settle in larger and more functional new buildings.  
The ENSCM is still in the same buildings - a few minutes' walk 
from the old historic city center - which were renovated and 
enlarged. It also acquired new facilities on a second site, 3 
kilometers away from the main one, called "La Galéra", which is equipped 
with a kilo-lab and on a third site, close to Université Montpellier II : the 
"Institut Européen des Membranes".  
The ENSCMprovides high level training for engineers and researchers in 
Chemistry and is renowned for its research activities in the following fields:  
Macromolecular Chemistry (particularly Heterochemistry)  
Soft Chemistry  
Design and development of solids (macromolecules, hybrid materials, 
catalytic materials and membranes), study of the properties and uses of 
these materials.  
Research is carried out ( in partnership with CNRS, Universités Monpellier I 
et II) in “Unités Mixtes de Recherche” (Mixed Research Units), UMR 5253 : 
Institut Charles Gerhardt and UMR 5635 : Institut Européen des Membranes. 
Some ENSCM Professors and researchers are members of a team carrying 
out research in the field of Biology and Health, UMR 5160 : Health 
Pharmacology and Biotechnologies Centre, CNRS, Université Montpellier II, 
Université Montpellier 1.  
The ENSCM is also a member of the “Fédération Gay Lussac” – network of 
“Grandes Ecoles” gathering 18 Schools of Chemistry and Chemical 
Engineering. Within this network, the ENSCM ranks very high both by the 
level of the student it recruits and the importance of the research activities 
carried out in its internationally renowned laboratories. 

Contact : Prof. J. Moreau, Head of the ENSCM, joel.moreau@enscm.fr 
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www.icgm.fr 
 

The Institut Charles Gerhardt Montpellier, has been established January 1, 
2007 as a center of excellence for advanced research and education in the 
field of molecular and materials chemistries. The Institute gathers 220 
permanent staff (researchers, professors, engineers and technicians) from 
CNRS, the University of Montpellier and the Ecole Nationale Supérieure de 
Chimie and over 150 PhD students and post-docs. 

Sol-gel chemistry holds a significant place in the research activity of ICGM, 
as an efficient tool for building nanostructured materials from molecular 
precursors. Actually, it provides a versatile low-temperature inorganic 
polymerization way, which can be applied to the synthesis of specific glasses, 
micro and mesoporous oxides as well as to hybrid organic-inorganic 
materials. Over the last years, ICGM activities have experienced a burst of 

research in sol-gel chemistry for the molding of inorganic matter 
using organic matter as templates, opening access to hierarchical 
structures. Combined with supramolecular chemistry, sol-gel 
chemistry permits to design organized hybrid architectures based 
on the self-assembly of organic units. Accordingly, the hybrid 
network may result either in the confinement of functional 
(bio)organic moieties in porous inorganic matrices (with applications 
in catalysis, metal extraction, molecular recognition, chemical 
sensors, etc.), or in the self-assembly of organic moieties giving rise 
to cooperating phenomena associated with optical, electro-optical 
or magnetic bulk properties. Combined with macromolecular 
chemistry, it leads to nanocomposites, including polymers 
reinforced with inorganic nanofillers, as well as inorganic 
nanoparticles coated with an organic layer, and even systems with 
two interpenetrating continuous phases, opening access to unique 
functional materials. 

The powerful ability of sol-gel in shaping is particularly adapted to 
the processing of advanced materials: casting of self-standing 
membranes, coating of supports, sizing of uniform nanoparticles 
etc. The expertise of the different teams of ICGM spreads over all 

the aspects of sol-gel processing. A challenging work for them is currently to 
apply it to the field of materials for environmentally-benign processes, energy 
generation and storage, and human health, which are the focused projects of 
ICGM. This research has yet given rise to several innovative discoveries, 
concerning (bio)catalysts, selective extraction of pollutants, electrode and 
electrolyte materials for fuel cells and lithium batteries, targeted drug delivery 
and medical imaging etc. Recently the Institute has received the prestigious 
“Carnot label” from the French Ministery of Research and Education for the 
outstanding level of its cooperative research with industry in the fields of 
energy and green chemistry for a sustainable development. 

Contact : Dr. François Fajula, Head of the ICGM, francois.fajula@icgm.fr 
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European Membrane Institute www.iemm.univ-montp2.fr 
 

The European Membrane Institute gathers 38 professors and research staff, 
22 engineers and technicians and over 60 PhD students, post-docs and 
invited professors. It carries out multidisciplinary researches from molecular 
approaches for new membrane materials, operating membrane elaboration & 
scaling-up, achieving membrane charac
and membrane processes for production and energy transfer, water and
effluent treatments, separation and gas treatments, biotec
health.Transfer-Innovation-Partnerships..  
with major companies (AREVA-NP,  
Microelectronics etc..) foreign and nationa
Composites etc..) , national partners (A
 Technology transfer centre, pilot plant 
 Joint Reserch Teams: 
  CERAMEVA (AREVA-NP) 
  Porous materials and supercritical fluids (CEA-Valrhô) 
  Nanomaterials for innovative interconnected systems (CEA-
LETI)Fields of researchSeparation & gas treatment; separations, 
sequestration, packaging 
Selective systems at the solid/liquid interface: membrane interface 
optimization, molecular recognition, facilited transport, enzymatic reactions, 
photocatalytic membranes 
Ion conducting membranes; fuel cells, electrolysis, electroseparations 
Miniaturization of membrane systems microreactors, microseparators 
Dynamic adaptative combinatorial systems; hybrid biomimetic membranes, 
optical and electronical sensors 

 

 
 
European projects 
Network of Excellence FP6 NanoMemPro (coordination) www.nanomempro.com 
EurYI Award 2004, Supracombimat 
UNESCO SIMEV Chair 
Centres of excellenceLabel Carnot: "Chemistry, Environment and 

Sustainable Development" 
TRIMATEC 
Innovation Supercritical Fluids 
 
Contact : Gérald Pourcelly, Head of IEM, Gerald.Pourcelly@iemm.univ-montp2.fr

terization to design new concepts 
 

hnologies food & 
Over 25 cooperation projects

Renault, St Gobain, Solvay, ST
l SMEs  (BAUCSH-LOMB, Sim 

DEME, CEA, INRA, CIRAD, IFP etc..) 

 639





 

 641

Authors Index 
 





 

Authors Index 

S. Berthon-Fabry 343-350-353-607 
D. Bertin 409 
A. Besq-Santa Cruz 298 
I. Beurroies 200-419-629 
M. Bevilacqua 630 
S.D. Bhagat 358 
L. Bianchi 138-229-377 
C. Bied 147-371-392-617-632 
L. Bigot 592 
Z. Bin 172 
A. Bisson 342 
J. Biteau 181 
S. Björkert 237 
S. Blacher 275 
M.G. Blackford 314 
B. Blanc 382 
C. Blanc 392-405 
M. Blanchard-Desce 113 
D.H.A. Blank 258 
E. Bloch 409 
E. Boccaleri 461 
F. Böhme 462 
O. Bohnke 204 
A.A. Boiko 557 
J.-P. Boilot 529 
L. Bois 237-307-587 
C. Boissel 506 
C. Boissière 131-365-370-372-512-

538 
M. Boissière 133-295 
Yu.V. Bokshits 569 
B.C. Bonekamp 159 
C. Bonhomme 175 
P. Bonnardel 342 
C. Boothroyd 278 
L.A. Borges 199-200-339-522 
G. Borja 147 
P. Born 485 
D. Böschel 271 
S. Bot 187 
H. Böttcher 432 
H. Böttcher 125-216-430 
M. Bouazaoui 277-592 
B. Boudine 206 
A. Boukenter 307 
A. Boulle 378-315 
G. Boulon 536 
V. Bounor-Legare 122-256 
A. Bourbia 450 
S. Bourg 167 
A. Bourgeois 490 
B. Boury 389 
L. Bouteiller 154 
P. Boy 229-138 
D. Boyer 205-238 
B. Braconnier 625 
R. Brahmi 188 
A. Brăileanu 464-466-465-631 
R. Brandt 497 
P. Brazda 111-321 
J.D. Brennan 126-222 
T. Brezesinski 137-399 
A Briceno 419 
C.J. Brinker 127 
V. Briois 238-330 

Authors Index 

F. Brodard-Séverac 173 
M.A. Brook 118-222 
J. Brötz 109 
J-C. Broudic 167 
D. Brousmiche 506 
D.W. Brousmiche 507 
J.M. Brownstein 555 
G. Brusatin 232-322-500-531-

537-567-573 
Yu.Z. Bubnov 511 
V. Budarin 604 
P. Budrugeac 244 
A. Buekenhoudt 483 
C.R. Bullen 322 
M. Burattini 232 
L. Burgos 516 
C.S. Burke 166 
D. Buso 162-313-500-558 
K. Cabrera 178-270-596 
S. Cacchi 610 
J-N. Cachia 391-403 
L. Caetano 420 
H. Cai 194 
S. Calas-Etienne 475-522-588 
G. Calestani 407 
E. Callone 153 
E. Campazzi 142-285 
A. Campero 543-550-585 
L.F. Campo 110-496 
M. Cangiotti 427 
A. Capecelatro 408 
E. Caplain 227 
B. Capoen 277-592 
A. Caragheorgheopol 604 
P. Cárcamo 231 
C. Carcel 152-175-371-391-

400-403-405 
I. Cardinael 259 
T. Cardinal 538 
L.D. Carlos 128-211-308-391-

400-421-571-574-
579-580 

F. Carn 381-341 
E. Carnes 127 
F. Carniato 461 
F. Carrillo 231-245-534-564-563 
M.K. Carroll 117-265-355-357 
F. Caruso 385 
B.C. Carvalho 439 
M. Casalboni 232-567-572-573 
P. Cassagnau 122-256 
S. Cassaignon 140-326 
D.J. Cassidy 314-371 
V.M. Castaño 458 
S. Castillo 219-253-626 
H.L. Castricum 258 
Y. Castro 145-410-609 
R. Ceccato 513 
R. Cerc Korošec 612 
U. Černigoj 611 
B. Ceron-Ceron 253 
G. Cerveau 110-496 
L. Cescato 578 
G. Chadeyron 238-563 
D. Chalal 628 

 
643



 

Authors Index 

F. Chamouleau 633 
C. Chanéac 140-613 
J.Y. Chane-Ching 332 
K.-J. Chao 368 
F. Chaput 160 
J. Charnock 524 
F. Chassagneux 237-307-587 
E. Chassot 442 
M. Chatenet 607 
A. Chaumonnot 365 
T. Chave 492 
M. Chávez Granados 335 
G. Chayderon 564 
A. Chelouche 206 
N. Chemin 140 
A. Chemseddine 414 
Q. Chen 278 
S.-F. Chen 368 
Y. Chen 118-222 
Z. Chen 451 
K. Cheng 433 
R. Chénitz 607 
L.F. Chepik 509 
A. Cheraitia 481 
G. Chernev 429 
C.N. Chervin 255 
P. Chevalier 121 
T. Chevallier 171 
V. Chevallier 198 
C. Chevrot 227 
A. Chiasera 324 
L.A. Chiavacci 182-435 
D. Chiche 613 
M.K. Chine 503 
I-W. Chiu 386 
T.Y. Cho 456 
C.G. Choi 488 
D. Chorvát Jr. 441 
A. Choukchou-Braham 241-621 
G. Churu 408 
G. Churu 408 
A. Chusakul 296 
S.N. Chvalun 393 
N. Cirigliano 179 
R. Ciriminna 620 
M. Claas 346 
N.J. Clayden 605 
G. Clet 192 
V. Cloet 259 
R. Cloots 625 
M.I. Coahuila Hernández 585-335 
S. Cochet 416 
C. Coelho 175 
V.A. Coleman 485 
I.R. Collings 417 
J. Colreavy 217-448 
E. Comini 163 
M. Concepción Gutiérrez 620 
O. Conocar 167 
E. Conterosito 461 
J.T. Cook 507-506 
R. Copperwhite 547 
T. Coradin 130-133-221-295 
G. Corbel 226 
E. Cordoncillo 591 

Authors Index 

J.M. Coronado 609 
R.J.P. Corriu 91-110-390-422-496 
F. Costa 461 
S. Costacurta 397-176 
S. Coste 226 
D. Cot 481 
A. Coupé 365 
L. Courtheoux 440-442-592 
L. Courtney 417 
C. Coustal 462 
A.F. Craievich 213-215-330 
G. Creff 392-405 
A. Cremonesi 407 
D. Crişan 464-465-466-631 
M. Crişan 464-465-466-631 
D. Cristea 460 
O. Cristini 277 
G. Cristobal 177 
C. Croutxé-Barghorn 547 
R. da Costa Lima 425-426 
J.B. da Silva 363 
R.B. da Silva Filho 413 
A. Dabrowski 169-494-505 
F. d'Acapito 589 
R. Dagnélie 164 
K. Dahmouche 213-215-308-502-

504-551 
Y. Daiko 501 
P. Dandoy 263 
S. Daniele 184 
I. Danilidis 112-436-454-457-489 
M. Daoud 198 
M. Darder 516 
D. Dascalu 561-562 
R.H. Dauskardt 156 
P. David 507 
A. Davidson 168 
P. Davidson 154 
J. Davis 314 
V. de la Luz Tlapaya 550 
N. de la Rosa-Fox 170-375-376 
C. de la Torre 283 
F. De Matteis 232-572-573 
S. de Monrendon-Senani 142-285 
K. de Oliveira Lima 582 
O. de Sanctis 323 
E. De Santis 322 
A. de Souza Gomes 504-551 
V. de Zea Bermudez 128-391-421-571-

574-579-580 
A. Deak 158 
M.Y. Debili 450 
C. Defranoux 490 
K. Deguchi 437 
J.V. Dehadraya 493 
C. Dejous 395 
F. del Monte 367-620 
R.P. del Real 542 
H. Deleuze 627 
D. d'Elia 608 
G. Della Giustina 232-537-567-573 
N. Della Santina Mohallem 471 
F. Denat 603 
J. Denlinger 174 
C. Depagne 314 

 
644 



 

Authors Index 

A. Derory 111 
B. Desportes 341 
C. Desroches 160-587 
N. Destouches 307 
F. Destremaut 177 
R. Di Maggio 153-185-223-260 
F. Di Renzo 427 
M. Di Serio 630 
M.L. Di Vona 531 
F.A. Dias Filho 249 
N.L. Dias Filho 420 
M. Diaz-Michelena 542 
P. Dieudonné 171-199-392-405-419 
M. Digne 613 
D.H. Dinh 395 
S. Dirè 153-531 
M. Dispensa 573 
P. Djambaski 429 
D. Djouadi 206 
Z. Djouhri 484 
K. Dohnalová 321 
M. Donat 209 
J. Dong 558 
O. Dong 336 
I. Dörfel 469 
J.-M. Douillard 491 
E. Drabarek 314 
N. Drăgan 464-465-466-631 
M. Draissia 450 
D. Drobot 240 
R. Dror 523 
A. Du 251 
P.Y. Du 433 
C. du Fresne 129 
C. Dubernet 113 
G. Dubois 156 
E. Dubuisson 544 
J. Duchet 121 
O.A. Dudarko 494 
B. Duffy 448 
E. Duguet 113 
B. Dunn 179 
A. Durán 145-218-410-609 
J.O. Durand 113 
C.A. Durante Rincón 540 
N. K. Dutta 438-482 
H.-P. Ebert 497 
J.C. Echeverría 267-548 
A. Economou 441 
C.E. Martins Carvalho 551 
S. Edwardsson 532 
C. Egger 129-622 
M.A. Einarsrud 354 
Å. Ekstrand 290-291-615 
H. El Hamzaoui 109-592 
M. Elaatmani 198 
Z.M. El-Bahy 624 
X. Elias 147 
B. Eliasson 160 
H. Elimelech 123 
C. Elosúa 548 
S.A. El-Safty 396 
C. Elvin 438 
C. Enache 273-560-561-562 
M. Enders 632 

Authors Index 

M. Engholm 532 
R. Englender 236 
D. Eniu 293 
S.A. Ennaciri 193 
S. Enzo 388 
M. Epifani 163 
A. Eremenko 304 
M.E. Ernst 117 
P. Escribano 591 
M.A Espinosa Medina 283 
S. Esposito 605 
L. Esquivias 170-361-375-376 
J. Estella 548 
J. Estella 267 
C. Estournès 280 
M. Etienne 372-515 
P. Etienne 475-588 
S. Etienne-Calas 199-200 
A. Etin 455 
Y. Ezura 319 
G. Fabrizi 610 
F. Faccini 446 
E. Fagadar-Cosma 560-561-562 
G. Fagadar-Cosma 560 
G. Faglia 163 
F. Fakhfakh 412 
P. Falcaro 287 
P. Falcaro 176 
A.H. Fallah 186 
L. Fambri 185-260 
A. Famengo 248 
X. Fan 316 
E. Fanelli 605 
T. Faury 237 
A.-C. Faust 603 
D. Faye 229 
C. Feldgitscher 208 
A. Ferchichi 475 
J.R. Fermín 540 
M. Fernandes 391-574 
M.H.V. Fernandes 264-429 
C. Fernández Martín 387-406 
J. Fernández–Hernández 219 
J.L. Ferrari 582 
M. Ferrari 324-583 
J.R. Ferrarone 265 
M.L. Ferrer 367 
S. Fessi 247 
J. Feys 259 
C. Figus 388 
D. Filkova 631 
K.S. Finnie 314 
A. Fiorello 573 
A.E. Fischer 180 
F. Fischer 343-350 
A. Flores 245-534 
I. Flores 231 
A. Florin Popa 257 
M. Flury 577 
N. Follain 121 
J. Fontaine 577 
M-L. Fontaine 280-476 
A. Fort 577 
G. Forte 610 

 
645



 

Authors Index 

I. Fortunati 531 
E. Fortunato 480 
L.J.R. Foster 146 
B. Fournaud 190 
B. Fournel 115-280 
S.E. Franciscato 479 
A. Franco 148-401-404-533 
D. Francova 318 
D. Fregonese 461 
G. Freiman 132 
F.G. Freitas 331 
J. Frejlich 578 
H. Fric 105 
T. Frot 416 
P. Frugier 403-492 
C.S. Fugiwara 479 
S. Fujihara 161-205-565-566-593 
T. Fujikawa 394-597 
M. Fujimoto 517 
G. Fujita 517 
K. Fujita 552 
S. Furukawa 470 
T. Gacoin 529 
D.M. Gage 156 
B. Gagea 528 
A. Galarneau 427-633 
R. Galindo 296-623 
A. Galtayries 465-631 
J. Galy 462 
D. Ganguli  474 
G. Gao 235-261 
J. Gao 269 
Y. Gao 431 
C. Garapon 108 
A. Garcia 231-245-534-563-564 
M. García 245-534-563-564 
R.P. García 292 
M.A. García Sánchez 335-585 
M. García-Garduño 458 
J. Garcia-Macedo 148-401-533 
J.A. García-Macedo 404 
M.A. García-Sánchez 543-550 
C. Gargori 296-623 
J.J. Garrido 267-548 
M. Gartner 143-281-460-466 
A.E. Gash 252 
F. Gaslain 243-603 
A.M.M. Gaspar 434 
S. Gatti 588 
C. Gautier 133-295 
J.R. Gavarri 198 
R. Gavrilă 464-465-466 
S. Geist 418 
J-F. Gerard 121-462 
C. Gérardin 135-382 
C. Gervais 387-406 
A. Gessner 528 
N. Gharbi 214-224-503 
C. Gheorghies 244 
A. Ghita 281 
A. Ghorbel 247-359-362-412 
S. Gialanella 248 
T. Giannakopoulou 281-525-619 
V. Giardino 461 

Authors Index 

V. Gibiat 116 
J.T. Gibides 555 
M.A.M. Gijs 508 
S. Gin 403-492 
M. Gingras 110 
F. Girardi 153-185-260 
M.M. Giraud-Guille 130 
P.A. Glans 174 
K.H. Glose 506-507 
Y. Gnatyuk 304 
B. Goderis 275 
A. Goggiamani 610 
V. Goletto 140-285 
O. Golubeva 477 
N.V. Golubko 393 
V.V. Golubkov 557 
M. Goma 545-546 
S.R. Gomes 264 
R. Gómez 219 
A. Gomez-Cortes 148 
C.J. Gommes 275 
Yu. Gomza 477 
O.I. Gona 169 
M.C. Gonçalves 571 
R.R. Gonçalves 249-308-559 
V.P. Goncharyk 494 
Y. Gonda 373 
A. González-Campo 389 
A. Gorbel 192 
S.G. Gorman 355 
H. Goto 517 
S. Goubert-Renaudin 243 
G.S. Grader 455 
L. Granados Rosales 600 
M. Grandcolas 618 
S. Grandjean 201 
F. Graziola 260 
V. Grazu 336 
E.C. Green 355 
I. Gresoiu 576-586 
M. Griepentrog 469 
P. Griesmar 227 
J. Grimblot 575 
B. Grimm 573 
S. Gross 246-248-260-446 
D. Grossin 298 
D. Grosso 131-365-370-372-

512-538 
I. Grozescu 273 
M. Grundwürmer 282 
F. Gu 380 
W. Guangming 172 
D. Guenadou 377 
G. Guerrero 173 
H. Guerrero 542 
A. Guglielmi 500 
M. Guglielmi 162-287-313-322-

537-567-573 
M.R. Guinancio Coelho 504 
R. Guinebretiere 378 
C. Guiot 201 
C. Guizard 115-280 
T. Gunji 151 
J-H. Guo 174 
X. Guo 269-329 

 
646 



 

Authors Index 

Y. Guo 203 
M.C. Gutiérrez 367 
A. Gutmaher 447 
L. Guy 108 
S. Guy 108 
Y. Guyot 536 
R. Gvishi 236-523 
J. Gwak 207-456 
H. Hagiwara 566 
S. Hakansson 124 
S. Halder 195 
W. Hamd 315-378 
C.-H. Han 207-456 
G.R. Han 433 
J.S. Han 242 
S.D. Han 207-456 
T. Hanada 394-498-597 
T. Hanley 431 
J. Hanna 146-431 
S. Hartmann 411 
G. Hartmeyer 175 
M. Hashizume 379-380 
S. Hashkovskii 477 
A. Hasmy 339 
H. Haufe 432 
S. Hayakawa 437-601 
T. Hayashi 369-606 
M. Hayer 541 
B. Heinrichs 617-625 
P. Heinz 495 
C. Hélary 295 
R. Hendriks 270 
C. Henrist 625 
P. Hermet 405 
J. Hernandez-Fernandez 253 
G. Hernández-Padrón 458-600 
A. Hertz 115-280 
P. Hesemann 512 
J. Hetflejš 499 
C. Higgins 166 
C. Hildenbrand 353 
A.J. Hill 438 
H. Hirashima 114 
C. Hirlimann 384 
E.K. Hlil 193 
W.-Y. Ho 337 
F. Hobar 325 
M. Hocevar 150-526 
J.F. Hochepied 608 
S. Hoepfner 345 
S. Holdcroft 482 
P.J. Holden 146-431 
P. Holec 309 
L. Hong 463 
S.I. Hong 584 
V. Hornebecq 266-409 
E. Horváth 274 
Z. Horvölgyi 158 
S. Hoste 259 
M. Houalla 192 
D. Houivet 298 
D. Hreniak 310-536 
K.-C. Hsu 368 
H.-S. Hsueh 386 
M.H. Huang 386 

Authors Index 

Y.-J. Huang 423 
C. Hubert 307 
Th. Hübert 469 
L.G. Hubert-Pfalzgraf 184 
C. Hudalla 507 
N. Huesing 418 
N. Huh 437 
S.-H. Huh 473 
J. Hulme 456 
N. Hüsing 106-411-415 
J.-H. Hwang 452 
A. Ianculescu 464-465-466 
A. Ibanez 544 
P. Ilbizian 356 
T. Imori 379-380 
M. Imperor 387 
M. In 382 
M. Inagaki 114 
P. Innocenzi 155-176-388-397-531 
K. Inoguchi 197 
C. Ionescu 273-560-562 
A. Iordan 190 
P. Iraneta 506 
G. Ischia 248 
M. Ischia 223 
S. Iseya 385 
H. Ishizawa 319 
A.A. Ismail 396-624 
C. Iticescu 244 
T. Itoh 478 
Y. Ivanova 264 
S. Ivanovici 318 
M. Iwasaki 305 
R. Izumi 369-606 
J. Jabbour 588 
H. Jain 119 
E. Jallot 440-442 
S. Jana 584 
J. Jaňovková 441 
K. Jansson 254-615 
J. Jasieniak 324 
M. Jimenez 608 
J.-H. Jin 553 
A. Jitianu 453 
D. Johansson 237 
J.-P. Jolivet 94-140-326-613 
J. Jorge 434 
J.-P. Joulin 188-634 
B. Jousseaume 109 
V. Jubera 538 
A. Julbe 115-280-476-491-634 
B. Julián 591 
S. Jun 172 
D.E. Jung 242 
S.A. Junior 211 
A. Jyothirmayi 474 
L. Kabaivanova 429 
M. Kadri Younes 359 
R.C.K. Kaminski 330 
K. Kamitani 197 
K. Kanamori 498-394-597 
C. Kappenstein 188-241-621 
I. Karatchevtseva 371-403 
R.E. Kardjieva 631 
A. Kareiva 449 

 
647



 

Authors Index 

O. Karis 254-485 
A. Karout 338 
I.A. Kartsonakis 112-436-454-457-489 
E. Kashchieva 429 
I. Kasik 541-549 
K. Katagiri 98-385-470-501 
K. Kataoka 437 
K. Kato 136-203 
A. Kawai 294-478 
S. Kayukawa 203 
S.A. Kazmi 212 
U. Keiderling 376 
N. Keller 602-618 
V. Keller 602-618 
J.M. Kelly 217 
R.B. Kendale 459 
J.M. Kenny 462 
L. Kępiński 310 
N. Kesri 233 
V. Kessler 124-202-209-237-240 
M. Khachane 198 
T. Khamova 477 
N.N. Khimich 509-557 
G. Kickelbick 92-208-318 
T. Kidchob 176-388-397 
J.-I. Kikuchi 379-380 
B.-I. Kim 364 
C.-Y. Kim 364-472-473-452 
C.-Y. Kim 452 
J.D. Kim 456 
S. Kim 510-519 
K. Kimata 470 
T. Kimura 136 
T. Kineri 328-327-517 
D. Kingston 299 
C. Klein 196 
L.C. Klien 317-453 
A.M. Kłonkowski 320 
C. Knoefel 266 
R.B. Knott 146-431 
T. Kogure 470 
H. Kohlstedt 174 
G. Kordas 112-454-457-489 
Š.M. Korent 300 
V. Kotlyar 297 
K. Koumoto 385 
B. Kovacs 549 
J. Kowalczyk 310 
H. Kozuka 144-443-445-486-487 
O. Krasovec 150 
A. Kraus 178-596 
J.K. Krebs 555 
R. Kreiter 159-258 
R. Kribich 588 
V. Krishnan 246 
M. Kritikos 250-532 
I. Krupa 441 
G. Krylova 304-614 
T. Kubo 144 
S.O. Kucheyev 252 
M. Kuemmel 370 
M. Kumke 528 
G. Kuncová 499 
A. Kuperschmidt 297 
K. Kuroda 88-374-402 

Authors Index 

T. Kusaka 327-328 
K. Kusová 321 
U. Kvist 290-291 
S.-Y. Kwak 488 
A. Laamyem 193 
C. Laberty 370 
I. Lacík 441 
P. Lacorre 226 
P. Lacroix-Desmazes 382-476 
B. Ladevie 352 
J. Lafon 290 
A. Lagoyannis 281 
M. Laguna 548 
D. Lahcene  241 
R. Laine 90 
S. Lambert 617-625 
M. Lamy 340 
E. Lancelle-Beltran 285 
K. Lang 499 
S. Lantenois 491 
J. Lao 442 
P. Laquerrière 442 
B. Lartigue 116 
K. Lashgari 532 
P. Laval 177 
P. Laveille 427 
U. Lavrenčič Štangar 611-612 
N. Lawrence 506 
N.L. Lawrence 507 
J. Le Bideau 268-276-616 
E. Le Bourhis 140 
X. Le Guével 572 
J.Y. Le Huerou 227 
C. Le Luyer 108 
J. Leadley 524 
T. Learmonth 174 
B. Lebeau 243-603 
J. Lebert 126 
V. Lebret 113 
H.S. Lee 456 
J.-K. Lee 364 
X. Leguevel 232 
M. Leideborg 254 
E.R. Leite 228 
C. Lelièvre 298 
J.-P. Lellouche 297 
A. Lemaire 107 
P. Lenormand 139 
T. Léonard 398 
F. LePetit 164-514 
S. Lepoutre 205 
F. Lerouge 496 
C.M. Leroy 165-538 
F. Levassort 138 
N. Leventis 408 
D. Levy 542-590 
D. Li 329 
H. Li 194 
Y. Li 126 
J. Lian 329 
X. Liang 539 
P. Liatsi 112-436-454-457-489 
R. Lichtenberger 239 
A. Lichtman 455 
S. Licoccia 531 

 
648 



 

Authors Index 

G. Liendo-Polanco 629-419 
J. Lim 179 
M.A. Lim 584 
T.-Y. Lim 452-472 
W.C. Lim 242 
P.P. Lima 211 
J. Lin 568 
V.S.Y. Lin 100 
M. Linden 370-383 
M. Lindgren 160 
O. Ling 172 
S. Lisinski 520-521-556 
B. Liu 194 
W. Liu 539 
Z. Liu 463 
J. Livage 87-133-221-295-341 
P. Llewellyn 266-409 
M. Llusar 623 
A. Lobnik 300-447 
J.W. Long 180-255 
C. Lopes 160-237-587 
L. Lopes 182-435 
A. Lopez 231-245-534 
D. Lopez 127-231 
D. Lorcy 447 
O. Lorret 257 
P.P. Lottici 401-407-533 
A. Louvet 618 
H. Lu 141-408 
H.-C. Lu 423 
D. Lubda 270 
R. Luboradzki 424 
N.Y. Lubovin 312 
F.G. Luca Fambri 223 
R. Luckham 126 
M. Luisa Ferrer 620 
C. Luna 615 
X. Luo 570 
Z. Luo 194 
Z. Luo 194 
R. Luque 604 
B. Luther-Davies 570 
J. Lytle 180 
B.D. MacCraith 166-547 
A.A.W. Macedo 428 
R.M.A. MacGibbon 518-524 
M. Machado Viana 334 
D.J. Macquarrie 604 
H. Mae 517 
T. Maeda 155 
T. Magbitang 156 
L. Mager 577 
M. Magnani 479 
R. Mahiou 205-238-245-534-564-

575 
B. Mahltig 216 
D. Mahne 611 
L.J.Q. Maia 308-582 
A. Majid 299 
G.E. Malashkevich 569 
M. Malenovska 284 
M. Malenovska 297 
L. Malfatti 176-388-397 
A. Mallard 154 
O.L. Malta 211 

Authors Index 

J. Manara 286 
T. Mancino 287 
E. Manea 576 
S. Mann 86 
C. Mansuy 575 
E. Manuilov 304 
A. Marcelli 176 
J.C. Maréchal 352 
E. Marenna 605-630 
F.M.A. Margaça 264 
C. Marichal 243-603 
J. Marie 607 
V.E. Marinescu 464-466 
I.-G. Marino 401-533 
F.  Maron Vichi 413 
A.C. Marques 119-306 
A.C. Marques 589 
L. Martín 610 
M.A.U. Martines 434 
S. Martinez 284 
M. Martínez 591 
S. Martínez 610 
A. Martinez Villafañe 283 
F. Martínez-Julián 289 
M. Martos 591 
A. Martucci 162-313-322-324-

500-558 
Y. Masmoudi 354 
P. Massé 381 
D. Massiot 134 
V. Matejec 303-541-549 
M. Matheron-V. D. Biest 181 
A. Matsuda 385-470 
A. Matsuda 501 
H. Matsunaga 396 
G. Mattei 162 
S. Matys 430 
D. Maurin 419 
K. Maver 612 
K. Maver 611 
A.I. Maximov 511 
T. Mayer-Uhma 196 
P. Mazzoldi 162 
D.E. McCormack 217 
C. McDonagh 166-448 
R. Mechiakh 301-302 
A. Mehdi 390-422 
M.C.M. Meier 434 
V. Meille 444 
L.F. Meira Matos 551 
I. Mejri 359 
E. Mekeridis 454-457 
I. Melnyk 134-169 
J.T. Melville 355 
L.S. Mendes 434 
R. Méndez Villafaña 600 
R. Mendoza-Serna 170-361 
Y. Messaddeq 249-434-559-578 
D. Methy 113 
C. Meunier 262 
D.J.M. Meyer 167 
M. Meyer 282 
V. Meynen 483 
J. Meza 534 

 
649



 

Authors Index 

R. Mezei 274 
M. Mhamdi 362 
Y. Mi  349 
M.Y. Miah 276 
S.D. Miao 433 
A. Michaelis 196 
A. Michel 122-256 
C. Mieko 581 
S. Mihaiu 586-576 
R.D. Miller 156 
B. Milow 346 
D. Minamida 379-380 
T. Minataga 535 
I.M. Miranda Salvado 264-429 
V.V. Mislavsky 312 
M. Mistry 482 
H. Miyata 374 
Y. Mizoguchi 593 
F. Mizukami 294-396-478 
T. Mizunashi 565 
O. Mocioiu 576 
S. Mogari 144-486 
N.D.S. Mohallem 334-363 
R.M. Mohamed 624 
Š. Mojca Korent 447 
C. Molina 578 
E.F. Molina 435 
E. Molins 610 
N. Moll 395 
B. Moller 497 
M. Möller 120 
A. Mombrun 229 
V. Monnier 599 
G. Monrós 296-623 
B. Montanari 249 
J. Montes 563-564 
P. Montgomery 577 
J.P. Moore 166 
A. Morales 245-534-563-564 
M.P. Morales 542 
V. Morales-Flórez 375-376 
M. Moran-Pineda 253-626 
F.M. Morán-Pineda 219-595 
J.R. Morante 163 
M. Morcrette 341 
J.J.E. Moreau 147-152-167-175-371-

391-392-400-405-512-
617-632 

Y. Moreau 588 
J. Moreno 564 
F. Morin 315 
P. Morini 176 
K. Morisato 394-597 
J. Mosa 218-410 
V. Moshnikov 477-511 
R. Mouawia  422 
B. Mougin 122 
D. Moynet 395 
J. Mrazek 303-541-549 
S.K. Mukerjee 191-210-220-493 
S. Mulik 408 
Ch. Muller 198 
K. Müller 248-446 
P. Mulvaney 313-324 
S. Murai 552 

Authors Index 

V. Musat 244-480 
K. Muschter 432 
J. Musgo 267 
S. Muslim  333 
P.H. Mutin 173-257 
H. Muto 470 
F. Naamoune 628 
D.Y. Nadargi 358 
O. Nadzhafova 515 
K. Nakanishi 394-498-597 
M. Nalin 578 
H. Nam 389 
C. Napierala 229 
G.L.T. Nascimento 471 
K. Nashimoto 535 
N. Nassif 133-221 
L. Naszalyi 158 
N. Nava 626 
J. Navarrete 595-626 
W. Nazarov 279 
T. Nedelčev 441 
J.-M. Nedelec 99-440-442-575 
E. Neiss 577 
M.A. Néouze 268-284-297-616 
N. Nerambourg 113 
K. Neudert 321 
A. Ngueteu Kamlo 298 
V.N. Nguyen 592 
X. Ni 235-251-261-349-360 
L. Nicole 131-365-370-512 
N.V. Nikonorov 557 
O. Nikonova 240 
K. Nishio 328-517-546 
I. Niţoi 464 
I. Niţoi 465 
D. Nižňanský 111-309 
S.S. Nobre 400 
A. Noels 617 
M. Nogami 189-598 
R. Nogueira 580 
L. Norin 532 
S.C. Nunes 128-421-579 
R. Núñez 389 
O. Nuyken 282 
P. Oancea 465 
X. Obradors 289 
P. Obreja 460 
T. Ogasawara 425-426 
Y. Ogawa 161 
K. Ogura 501 
T. Ohgaki 545-546 
S. Okada 379-380 
A.G. Oliveira 182 
D.C. Oliveira 308 
L.F.C. Oliveira 234-311 
U. Opara Krašovec 526 
J.B. Orhan 508 
D. Ortega 292 
A. Osaka 437-601 
P. Osiceanu 281 
L. Österlund 254 
R. Ostermann 137 
D. Ostrovskii 391-421-571-579 
M.F. Ottaviani 427 
M. Ottosson 157 

 
650 



 

Authors Index 

L. Oualal 193 
M. Oubaha 448-547 
Y. Oumi 373 
B. Over 291 
A.N. Ozerin 393 
L.A. Ozerina 393 
S.C. Padmanabhan 217 
M. Pagliaro 620 
R.V. Pai 220-493 
Z. Pakulski 424 
S. Pallier 444 
G. Palmisano 620 
S. Palomares 231-563-564 
R. Pansu 544 
G.S. Pappas 436 
V.K. Parashar 508 
R. Pardo 590 
Y.-M. Park 452 
S. Parola 160-237-587 
S. Parrade 115 
V. Parvulescu 528 
E. Pascal 395 
M. Pascolini 248 
A. Patelli 287 
P. Patil 459 
A. Pauletti 406 
O.B. Pavlova-Verevkina 393 
A. Pawlicka 228 
R. Pązik 202-536 
E. Pecoraro 580 
S. Pega 365 
G. Peleg 236 
F. Pellé 538 
N. Pellegri 323 
S.A. Pellice 145 
E. Pellicer 163 
S. Pensec 154 
P. Pernice 605-630 
J. Perrière 132 
S. Perruchas 529 
K. Peter 120 
H. Peterlik 415 
A. Petraru 174 
F. Petrucci 610 
K.A. Pettigrew 180-255 
T. Phan 409 
A.F. Phillips 265 
M. Piccinini 176 
B.P. Pichon 392 
J.P. Piel 490 
A.C. Pierre 338 
K. Pike 146-431 
S.C. Pillai 217 
J-P. Pillot 395 
M. Piñero 170-375-376 
J.-P. Pirard 275-617-625 
L. Pirault-Roy 241-621 
F. Piret 398 
A. Pistore 500 
E. Placidi 232 
J. Planelles-Aragó 591 
R. Pleixats 147 
J. Pleštil 273 
J. Plocek 309 
H. Podbielska 310 

Authors Index 

E.N. Poddenezhny 557 
O. Podrazky 541-549 
A. Pohl 157-290-291-485-615 
G. Poirier 578 
F. Poli 248 
A. Pomar 289 
W. Pompe 430 
I. Ponce 245 
M. Popa 627 
M. Popall 416 
D. Portehault 326 
R. Portela 609 
D. Porterat 164-514 
M. Pospisilova 541 
M.L. Post 162-299-313 
A. Potdevin 238 
R. Potzmann 495 
G. Prabusankar 109 
L. Predoana 460 
A. Prelle 604 
B. Prélot 491 
L. Preodoana 143 
O. Preziosa 378 
J. Primera 171-199-200-339-340 
J. Primera Ferrer  540 
P. Prosposito 232-567-572-573 
M. Puchberger 105-239 
R. Pugin 599 
T. Puig 289 
S.H. Pulcinelli 182-213-215-330-

331-366-435-479 
M. Purica 480 
G. Qian 527-554 
L. Qian 194 
M. Qiang 141 
A. Quach 372-512 
R. Radu 273 
T. Radu 187 
L. Raehm 113 
J. Raff 430 
R. Rahal 184 
M. Răileanu 464-465-466-631 
S.K. Rakshit 220 
R. Ramesh 174 
J. Ramirez 231-245-534-563-564 
M. Ramírez-del-Solar 292 
G. Ramis 630 
A. Rapp 178-270-596 
L. Ratke 345-346-347-348-

520-521-556 
K. Raulin 277 
S. Rausch 286 
S. Ravaine 381 
M. Raza 318 
C. Razzetti 533 
D. Rebière 395 
J. Reboul 135-382 
A.E. Reeve 355 
J.-L. Rehspringer 111-321-384-577 
G. Reichenauer 497 
M. Reidinger 286 
A.R.V. Remonte 581 
X. Ren 194 
G. Renard 633-427 

 
651



 

Authors Index 

V.M. Renteria 148-404 
M. Repoux 352 
M. Reuß 347-348 
R. Revel 613 
C. Reye 390-422 
S.J.L. Ribeiro 102-234-249-311-434-

559-578-580-582-583 
D. Ribeiro do Carmo 420 
F. Ribot 154 
S. Ricart 289 
M. Rieu 139 
A. Rigacci 342-343-350-351-352-

353-354-356-608 
S. Robert 577 
J. Rocha 128-391-421-571-579 
G. Rocha de Castro 420 
R. Rocha Gonçalves 581-582-583 
F.S. Rodembusch 110-496 
L.E. Rodgers 146 
V. Rodríguez-González 219-253 
M. Roffat 204 
H. Roggendorf 225-271 
A. Roig 610 
F. Rojas 458 
F. Rojas González 600 
V. Roldan 323 
D. Rolison 180-255 
F. Romanato 537 
E. Rondeau 122 
G. Rosa 542 
N.C. Rosero-Navarro 145 
S. Rossignol 190 
T.B. Roth 117-357 
T. Rotondo Paes 504 
V. Rouessac 158-481 
M. Roumanie 444 
Y. Rousselin 603 
C. Roux 133-221 
N. Roy Choudhury 438-482 
L. Rozes 140-154-416 
J-C. Ruiz 115-280 
M. Ruiz-Figueroa 626-595 
E. Ruiz-Hitzky 96-516 
N. Rupcich 126 
R. Rychtáriková 499 
M. Rydzek 286 
D.-H. Ryu 473 
R.A. Sa Ferreira 128-211-391-400-421-

571-574-579-580 
H. Saadaoui 381 
L. Saad-Hamideche 450 
S. Šabata  499 
L. Sacco 617 
R. Sá-Ferreira 308 
A. Sah 258 
T. Saio 467 
T. Saito 598 
K. Sakaguchi 294 
M. Sakai 385-470-501 
S. Sakka 89 
I. Salem 602 
D. Sali 176 
S. Sallard 137-399 
J-B. Salmon 177 
T. Salvesen 524 

Authors Index 

B. Samuneva 429 
C. Sanchez 131-140-154-285-

365-370-372-410-
416-512-538-627 

N. Sanchez 339 
B. Sánchez 609 
A. Sandell 254 
F. Sandiumenge 289 
M. Sangermano 446 
C. Sangregorio 615 
T. Sano 373 
E. Santacesaria 630 
C. Santilli 128-182-213-215-

330-331-366-435-479 
A. Santos 170 
L.F. Santos 306-589 
R. Santos 589 
N. Sanz 544 
R. Saoudi 325 
E. Sappa 461 
V.H.V. Sarmento 213-215-331-479 
S. Sarrade 280 
F. Sartori 427 
T. Sasaki 197 
Y. Sasaki 379-380 
S. Saska 434 
C. Sassoye 416 
J.H. Satcher Jr. 252 
H. Satha 481 
J.L. Sauvajol 392-405 
C. Savii 273-560-561-562 
A. Sayah 508 
V. Schädler 129 
D. Schaniel 520-521-556 
P. Schiavuta 287 
D.F. Schmidt 129 
R. Schneider 243 
T. Schneller 174-195 
S. Schrader 573 
U. Schubert 105-239-284-297-

446-495 
K. Schuhen 632 
N. Schupp 282 
S. Schutzmann 232-572-567-573 
E. Scolan 599 
M. Sebais 206 
F. Sediri  214-224-503 
H. Segawa 369-530-606 
M. Seidl 549 
G.A. Seisenbaeva 124-202-209-240 
S. Selenska-Pobell 430 
S.I. Seok 584 
R. Seraglia 246 
S. Serfaty 227 
H. Sérier 165 
P.A. Sermon 149-417-518-524 
C.J. Serna 542 
H. Sertchook 123 
P. Shcheglov 240 
G. Shen 433 
J. Shen 251-261-349-360 
G.P. Shevchenko 569 
J. Shi 235-261 
S. Shibata 369-530-606 
O. Shilova 477-511 

 
652 



 

Authors Index 

K. Shimoike 501 
A. Shimojima 402 
T. Shiomi 294 
A. Shiota 552 
N. Shitrit 523 
G.E. Shter 455 
P. Siciliano 163 
J. Siegert 432 
R. Signorini 324-531 
F.A. Sigoli 559 
C.E. Silva 234-311 
L.P. Silva 311 
N.J.O. Silva 128 
P. Silva 419 
V.V. Silva 594 
M. Silveira Pinho 425-426 
E.M.P. Silvério 334 
B.G. Sim 451 
B. Simon 343-350-353 
S. Simon 187-293 
V. Simon 187-293 
K.C. Singh 456 
S. Singh 127 
K. Sinkó 274 
E. Skopalová 321 
M. Smaïhi 113-475-588 
B. Smarsly 137 
B. Smarsly 399 
I.V. Smirnova 511 
N. Smirnova 304 
K.E. Smith 174 
B.G. Soares 502 
U. Soltmann 125-430 
C.-K. Song 473 
C. Sotiriou-Leventis 408 
A.M. Soto Estrada 335-585 
B. Soulestin 315 
A. Sousa 439-594 
E.M.B. Sousa 428-439-594 
R.G. Sousa 439 
K.C. Souza 428-594 
S. Spagnol 116 
L. Spanhel 288-303-614 
H.-P. Sperlich 196 
L. Stangar 150 
L. Stella 572 
N. Stenger 384 
N. Steunou 165-341 
W. Strek 202-310-536 
R.A. Strøm 354 
R.M. Stroud 180 
G. Strum 523 
B-L. Su 107-262-263-398 
S. Suárez 609 
R. Subasri 474 
S. Subianto 482 
Y. Sugahara 535 
K. Sukhoi 477 
H. Sun 194 
C. Surcin 341 
N.M. Surin 393 
M. Surynek 288 
K. Suzuki 203 
T. Suzuki 374 
Y. Suzuki 356-608 

Authors Index 

P. Svedlindh 290-291-485-615 
S. Svoboda 288 
D. Swierczynski 602 
L. Sykes 622 
K. Szczodrowski 491 
N.K. Székely 273 
K. Tadanaga 467 
V. Tagliazucca 531 
Yu.M. Tairov 511 
M. Takahashi 155-388-397 
M. Tamasan 187 
S. Tamoto 144 
G.H. Tan 278 
K. Tanaka 203-552-598 
T. Tanaka 517 
C. Tapeinos 489 
G. Tapia 231 
D. Tarasov 477 
C. Tard 529 
J.M. Tatibouet 190 
M. Tatsumisago 467 
S.W. Tay 463 
Y.N. Tchenar 241 
C. Teixeira 383 
F. Teixidor 389 
M.L.A. Temperini 581 
J.E. ten Elshof 258 
M.A. Tena 296-623 
V.S. Teodorescu 143-604 
H. Terrones 563 
D. Teyssié 227 
J. Thompson 222 
E. Thune 315-378 
C. Tiseanu 528 
A.V. Tishchenko 312-325 
L. Todan 468 
M. Todea 293 
N. Todorova 281-525-619 
Y. Tokuda 155 
J.A. Toledo-Fernandez 170-361-375-376 
E. Tomasella 575 
V. Tomkute 449 
E. Tondello 246-248 
M. Topič 526 
G. Torchia 323 
G. Torres 245 
R. Toth 158 
F. Touati 214-224 
T. Toupance 109 
D. Tournigant 634 
P. Traldi 246 
K.Y. Tran 617 
N.D. Tran 438 
D. Trandafir 293 
T-H. Tran-Thi 164-514 
C. Trapalis 281-525-619 
M. Treguer 538 
J. Trepte 196 
G. Triani 431 
M. Trifuoggi 630 
M. Trilla 147 
A. Trombe 116 
M. Trombetta 531 
L. Truong-Phuoc 633 
D. Truyen 332 

 
653



 

Authors Index 

T. Tsetsgee 446 
A. Tsirimpis 457 
T. Tsunoda 294 
T. Tsuru 101-437-601 
I. Tsvetkova 477 
J. Tunney 299 
Y. Turcant 490 
M. Turco 605 
M. Turel 300 
M.L. Turner 212 
S. Turrell 277 
V. Tyrpekll 111 
N. Ueda 151 
K. Uemura 155 
T. Uma 189 
M. Unell 124 
S. Ungureanu 627 
Y. Urabe 478 
M.A. Utrera Martines 420 
V.N. Vaidya 103 
T. Vaimakis 619 
L. Valdez-Castro 361 
M. Valentini 388 
K. Vallé 377 
A. Vallribera 610 
G. Valverde 533 
G. Valverde-Aguilar 148-404 
D. Van der Beek 154 
A. Van der Lee 158 
J.P.M. van der Meer 168 
I. Van Driessche 259 
L. Van Ginneken 483 
P. Van Nieuwenhuyse 256 
H.M. van Veen 159 
 Varad 317 
R. Varadharajan 474 
R. Varma 448 
T.I. Vasilenko 511 
M. Vasilescu 293 
T. Vautey 108 
L. Vayssieres 254 
J.C. Vedrine 631 
M. Veith 93 
L. Vellutini 395 
A. Venkateswara Rao 358-459 
J.F. Vente 159-258 
V. Venugopal 210-220 
A. Vergara 630 
P. Vermeir 259 
E. Véron 134 
G. Veronesi 513 
D.L. Versace 547 
S. Vezzù 287 
B. Viana 538 
L. Viau 268-276-616 
C. Vicente 580 
F. Vidal 227 
 P. Vidinha 499 
F. Villain 387 
M. Villatte 142 
S. Vilminot 111 
A. Vioux 173-257-268-276-616 
C. Visinescu 105 
R. Vitiello 630 
T.V. Vittal Rao 191-210 

Authors Index 

M. Voicescu 460 
G. Voicu 631 
W. Volksen 156 
S. Volland 268-276-616 
M. Voronkov 477 
A.A. Voronov 312 
R. Voss 222 
Y. Vueva 264 
A. Walcarius 243-372-515-603 
D. Walsh 506 
T. Walter 506-507 
A.-R. Wang 344 
F. Wang 316 
M. Wang 527-554 
X. Wang 408 
R. Waser 174-195 
C.W. Wattley 357 
J. Wehr 282 
H. Weina 172 
M. Weinberger 415 
D. Wencel 166 
E. Wendel 446 
W.J. Weng 433 
M.H.V. Werts 113 
G. Westin 157-250-254-290-

291-485-532-615 
M. Wikberg 485 
S. Wilkinson 279 
K. Wittmann-Teneze 377 
T. Woignier 171-340 
T. Woike 520-521-556 
M. Wong Chi Man 147-152-167-175-

371-391-392-400-
403-405-617-632 

A. Wu 429 
C.-W. Wu 402 
G. Wu 235-251-261-349-360 
L.Y.L. Wu 451 
P.-W. Wu 423 
S.-Y. Wu 386 
Y. Wu 251 
Y.C. Wu 315-378 
G. Wu  344 
K. Wyndham 506-507 
K. Wyns 483 
W. Xiang 539 
S. Xiao 360 
N. Xingyuan  172 
H. Xu 527-554 
J. Xu 558 
C. Yacou 476 
R. Yahata 443 
A. Yamano 487 
S. Yamazaki 161 
Y. Yanagibashi 327 
H. Yang 269-329 
W. Yang 539 
X.Y. Yang 107 
Y. Yang 527-554 
T. Yano 369-530-606 
T. Yasuda 305 
A. Yasumori 545-546 
K.L. Yeung 95-336-337 
M. Yoki 445 
M. Yokiand 144 

 
654 



 

Authors Index 

T. Yoko 155 
B.R. Yoo 242 
H. Yoshitake 373 
S. Young Park 389 
M.-T. Yung 438 
M. Zaharescu 143-460-576-586-604 
S. Zaioncz 502 
J. Zajac 491 
M. Zalewska 320 
L. Zalzberg 123 
C. Zamora Ledezma 522 
M. Zayat 542-590 
A.V. Zdravkov 509 
A. Zegzouti 198 
T. Zemb 403 
S. Zemljic 449 
X. Zeng 141-278-451 
H. Zerrouki 233 
C. Zha 570 
V.A. Zhabrev 511 
P. Zhang 194 
Q. Zhang 269 
X. Zhang 141 
Z. Zhang 344-349-360 
Z. Zhihua 172 
B. Zhou 251-261-349-360 
J.B. Zhou 433 
J.S. Zhou 235 
X. Zhu 120 
F. Zie 229 
R. Zieba 160-587 
J. Zink 97 
D. Zlatolas 447 
C. Zoller 592 
J. Zou 527-554 
Y. Zou 316 
Y.L. Zub 169-494 

 
655


	Plenary Session - PL01 - Introduction and Opening Formalitie
	Plenary Session - PL02 -Sol-Gel Precursors
	Session Plénière - PL02 -Précurseurs Sol-Gel
	K-2 Vanadium Oxide Gels Versatile Precursors for Nanostructu
	Plenary Session - PL08 - Self Assembly and Structuring of Na
	Session Plénière - PL08 - Auto-Assemblage, Structuration des


	K-3 Controlled Synthesis of Nanostructured Silica-Based Mate
	O-24 Nanoscopic Photoluminescence Memory as a Fingerprint of
	O-29 Nanostructured materials and cells
	K-4 Sol-Gel Technology as Representative Processing Method f
	Plenary Session – PL11 – Catalysis
	Session Plénière – PL11 – Matériaux Catalytiques


	K-5 Perfect and Nearly Perfect Silsesquioxane for Polyfuncti
	Plenary Session – PL13 –Films and Membranes
	Session Plénière – PL13 –Films et Membranes


	K-6 Lamellar Hybrid Organic-Inorganic Materials Obtained by 
	Plenary Session - PL17 – Innovative Applications
	Session Plénière - PL17 – Applications Innovantes


	001- New hybrid Inorganic/Organic TiO2 nanoparticles synthes
	002- Poly-Hydroxyethyl-Methacrylate (PHEMA) polymerized with
	003- An Eco-Friendly Entry to Glassy Materials through Nano-
	004- Thermal analysis of sol-gel alumino-silicate compounds
	005- Cellular ceramic catalysts for propulsion applications.
	006- Novel glass materials for the high performance electrol
	007- Shape forming of materials by sol-gel method for a plas
	008- Preparation and Characterisation of Titanium Oxide Micr
	009- Preparation of Sulfated Zirconia Catalysts by Sol-Gel P
	010- Effect on the structure of vanadium phosphate during th
	011- Preparation of TiO2 Film on ITO Substrate through Sol-g
	012- Texture selection by precursor chemistry in chemical so
	013- Spin-coated Zirconia Layers for 300 mm Wafer Technology
	014- Improvement in Practicality of Organic-Inorganic hybrid
	015- Elaboration et caractérisation de films minces de BLT
	016- Mechanical Properties of Composite Gels
	017- Composite Gels Synthesis with MCM-41 Load
	018- Innovative synthesis of mesostructured actinides contai
	019- Bimetallic Alkoxide Precursors of Ferroelectric Materia
	020- Bottom-up fabrication and dielectric properties of BaTi
	021- Synthesis of Li3xLa2/3-xTiO3 (LLTO) by EISA method for 
	022- Optical and structural characterizations of LiGdF4:Eu/S
	023- Characterization of the ZnSe nanocrystals embedded in s
	024- Sol-gel combustion hybrid method using carbon black for
	025- Lanthanide alkoxide precursors for the sol gel synthesi
	026- Synthesis of Highly Sterically Hindered Niobium and Tan
	027- Preparation and characterization of lithium titanate (L
	028- Di-ureasils modified by 1,2-bis(4-pyridyl)ethylene liga
	029- A kinetic study of the Sol-Gel process using 29Si NMR s
	030- Effect of preparation conditions on structure and therm
	031- Hybrid Material Prepared via Chemical Modification of T
	032- Small Angle X-Ray Scattering study of the nanostructura
	033- Solvothermal preparation of inorganic sols and their ap
	034- A Simple One-step Sol-Gel Process for the Preparation o
	035- Proton conducting sol-gel membranes produced from 2-All
	036- Effects of hydrolysis-acid synthesis conditions on TiO2
	037- Synthesis and characterization of rare earth (La, Nd, P
	038- Sol-gel mineral matrices for bacteria encapsulation
	039- Proteins in silica particles – a biocompatible version 
	040- Polymerisation of 2-hydroxyethyl-methacrylate (HEMA) wi
	041- New Co-SiO2 material elaborated by the sol-gel method u
	042- Structure and properties of inorganic sodium silicate s
	043- Sol gel elaboration and characterisation of LAMOX mater
	044- Rheological behavior of hybrid organic inorganic materi
	045- Electrochromic devices using agar-agar as a solid elect
	046- Development of highly transparent and water repellent s
	047- Optical and electrochemical properties of SnO2:Mo thin 
	048- Comparison of the chemical and physical properties of c
	049- Optical properties of hybrid sol-gel Ti-based films: in
	050- Annealing effect of tin oxide thin films deposited by s
	051- A spectroscopy study of new APTS - squarate hybrids
	052- Prepared Pd doped WO3 films by sol-gel method and Effec
	053- THz spectroscopy as an evaluation tool for fast sol-gel
	054- Sol-Gel VO2/NiCO2O4 thin films for IR optical shutters
	055- Structural and optical investigations of sol-gel derive
	056- New Organically Modified Metal Alkoxide Precursors for 
	057- Structural investigation of bi- and trimetallic alkoxid
	058- Synthèse et caractérisation du xérogel 15% V2O5-TiO2: E
	059- Synthesis and Chemistry of Secondary Alkylsilanetriols
	060- Synthesis and Characterization of Amorphous and Ordered
	061- Thermal behaviour of sol-gel precursors for ZnO-SiO2 na
	062- Europium doped Gd2O3-SiO2 powders and thin films: Sol-g
	063- EXAFS spectroscopy and mass spectrometry as powerful to
	064- Effect of the addition order of alcoxides on the textur
	065- ZnO nanoparticles from hydrolysis and condensation of z
	066- Spectroscopic study of Eu3+ doped polyphosphate-tungsta
	067- Synthesis, Structure and Spectroscopic Studies of a Ser
	068- Preparation of monolithic copper oxide aerogels
	069- A Non-Alkoxide Sol-Gel Route to Tungsten (VI) Trioxide 
	070- NO photo-decomposition over Au-TiO2 Sol-Gel Derived cat
	071- Solution processing of complex large band-gap semi-cond
	072- Mesoporous doped-ceria supported Au nanoarchitectures: 
	073- 29Si-NMR study of hydrolysis and first steps of condens
	074- Nonhydrolytic Sol-Gel Synthesis of Mixed-Oxide Catalyst
	075- Tailoring the hydrothermal stability of nanoporous memb
	076- Coated conductor synthesis through aqueous sol-gel chem
	077- UV-photopolymerisation of polymethylmethacrylate (PMMA)
	078- The Effect of Ultraviolet Irradiation on Gasochromism o
	079- Photosynthetic living systems entrapped into bio-sol-ge
	080- Development of porous inorganic matrix suitable for the
	081- SANS study of oxycarbide glasses derived from hybrid st
	082- Comparison of Silica Aerogels Prepared via Two Supercri
	083- High specific surface area titania gels for greenhouse 
	084- Multivariate analysis of synthesis conditions in alkali
	085- Silica-derived ionogels ; improving mechanical properti
	086- In-situ addition of functional additives to advanced ma
	087- Monolithic silica capillary columns for fast and effici
	088- Sodium borosilicate glass from inorganic gels
	090- Silica Gels Prepared by Ultrasonic Activation
	091- Sol-gel derived aluminum-oxo-hydroxide systems, from fi
	092- Phase separation during hybrid silica gel formation
	093- Ionic liquid based materials : nano-confined ionic liqu
	094- Elaboration and characterization of CdS semiconducting 
	095- Silica Encapsulation of Indium Tin Oxide Nanoparticles 
	096- Doping of Silica Aerogels With High Z Particulates and 
	097- Preparation of thin dense ceramic membranes y "loaded s
	098- Structural and Optical Characterization of Titanium Oxy
	099- Impact of the organic/inorganic ratio of sol-gel derive
	100- Hybrid and Ceramic Thin Films to Protect Against Corros
	101- Growth of Metal Nanoparticles in a Sol-Gel Silica Thin 
	102- Corrosion protection of aeronautical aluminium alloys b
	103- Infrared Reflecting Transparent ITO-Coatings Applied vi
	104- Hydrofobicity and super hydrofobicity based on silica n
	105- Natural Superhydrophilicity of Sol-Gel Derived Nanostru
	106- Metallic nanoparticles in YBa2Cu3O7-δ superconducting t
	107- Synthesis and characterization of Co-Cu nano-composites
	108- Synthesis and magnetic studies of Co-Ni nanostructured 
	109- Effects of sol-gel processing
	110- Spectroscopic investigation of sol-gel precursors for c
	111- Synthesis of Lysozyme-Silica Hybrid Particles and its M
	112- Biomimetic core-shell silica/gelatine nanoparticles : a
	113- Self-generation of nanostructured orange rutile ceramic
	114- Hybrid organic-inorganic multi layered nanoparticles
	115- Scleroglucan sol-gel processing of temperature and humi
	116- Synthesis and Characterization of high surface area SnO
	117- Fluorescent Silica Nanoparticles Using Stöber Process
	118- Influence des conditions opératoires sur la formation e
	119- Study of Anatase to Rutile Phase Transition in Titanium
	120- Sol-Gel Processing and Optical Properties of Eu3+@ZnxTi
	121- Sol-gel synthesis of mesoporous silica, titania and zir
	122- Fluorescent Properties of Surface Modified Y2O3:Eu Nano
	123- Physical characterization of sol-gel derived titania th
	124- Effect of laser irradiation conditions on the precipita
	125- Ureasil-Ziconium modified clusters. Luminescence proper
	126- Nanocomposite MgFe2O4/SiO2 - preparation and physical p
	127- Synthesis and optical properties of silica spheres dope
	128- A spectroscopic and optical characterization of new chi
	129- Spectral Properties and Surface Morphology of Silica Hy
	130- Novel architectures for gas sensing using semiconductor
	131- Integrated Micro-particulate Biosensor synthesised by D
	132- Phase separation and crystal growth in nanostructured S
	133- Synthesis process and luminescence properties of water-
	134- Eu- and Eu/Sm- doped Silica-titania monolith obtained b
	135- Synthesis of anisotropically modified anatase nanoparti
	136- Preparation of Eu2+, Eu3+-doped transparent CaF2 cerami
	137- Luminescence improvement in materials consisting of nan
	138- Preparation of silicon nanocrystals embedded in TiO2, Z
	139- High refractive index hybrid organic/inorganic nanocomp
	140- Co-doped Ag nanoparticles and Er Sol-Gel matrices for o
	141- Luminescence and amplified stimulated emission in CdSe@
	142- Metallic nanoparticles change optical index of sol-gel 
	143- Structure and Morphology tailoring of Manganese Oxide N
	144- Preparation and Application for Liquid Crystal Display 
	145- Preparation and Sintering Properties of Ca(ZrXTi1-X)O3 
	146- Green synthesis of nanometer alumina powder by sol-gel 
	147- Redispersibility of surface modified titania nanopartic
	148- Growth of zirconia fibers from liquid crystal template
	149- Synthesis and assembly of zirconia-ceria and alumina by
	150- PVC-silica Hybrids: Effect of Sol-gel Conditions on the
	151- Evolution of the textural, structural and morphological
	152- Synthesis Without Template of m-Zirconia Hollow Nanotub
	153- Preparation of Silica Nanobottles for Bioimmobilization
	154- From Nanopores to Nanoshells: The transformation of MCM
	155- Elaboration of Silica Aerogels in Ionic Liquids
	156- Monte Carlo Method for a Computational Calculus of Mech
	157- Nuclear waste storage by gels impregnation
	158- Doped Nanotubes Vanadium Oxide Macrocellular Foams: Int
	159- Hydrophobic silica xerogels for thermal super-insulatio
	160- Cellulosic aerogels
	161- Vanadium pentoxide nanofibers
	162- Synthesis and properties of nanofibrillar cellulose aer
	163- Synthesis of Transparent and Flexible Silica Aerogels
	164- Synthesis and properties of HCl-catalyzed RF-aerogels
	165- Resorcinol-Aldehyde aerogels - new types of organic aer
	166- Low Density Carbon Aerogels
	167- Macroporous nanostructured carbons from cellulosic-aero
	168- From mineral to organic aerogels for thermal super-insu
	169- Elaboration and characterization of polyurethane cryoge
	170- Influence of sol-gel parameters on cellulose-acetate ae
	171- Influence of sol-gel synthesis on diffusion phenomena d
	172- Preparing Hydrophobic Silica Aerogels via the Rapid Sup
	173- Preparation and Microstructure of TiO2 Aerogels and TiO
	174- The Effect of Rapid Supercritcal Extraction Process Var
	175- Physiochemical Properties of Superhydrophobic and Elast
	176- Effect of the amount of sulfur on the textural, structu
	177- Hydrogen Storage in Silica Aerogels
	178- Influence of organic part in Hybrid Aerogels in the dru
	179- Ammoxidation of Ethylene over Chromium or Cobalt Alumin
	180- Characterization of aerogel of cobalt ferrites disperse
	181- Synthesis of Silica Aerogel Composites from Sodium Sili
	182- The synthesis of acidic, mesostructured nanopowders by 
	183- High porosity and controlled pore size distribution of 
	184- A Biocompatible Bottom-Up Route for Preparation of Hier
	185- The formation of supported mesoporous films as function
	186- A low-temperature synthesis of zinc oxide films from tw
	187- Highly ordered metal oxide nano patterns (with various 
	188- Chemical Strategies for Controlling Structural Evolutio
	189- Molecular Transport into Mesostructured Sol-Gel Thin Fi
	190- Adsorption of Poisonous Ions on an Extremely Thin Layer
	191- Highly Controlled Arrangement of Mesopores in Mesoporou
	192- Structural models of hybrid organic/inorganic aerogels.
	193- SANS study on hybrid silica aerogels under "in situ" un
	194- Nanostructured ceramic or hybrid thin film and coating 
	195- Elaboration of nanostructured SnO2 thin films through s
	196- Magnetic Cerasome: Design of an Artificial Cell for Mag
	197- Metallic Nano-Coating of Cerasomes through Electroless 
	198- Silica Nanoparticles Three Dimensional Assembly: an Int
	199- Reversible assemblies of hydrophilic block copolymers: 
	200- Towards a better characterization of interface interact
	201- Self-organisation of opals on Penrose-like patterns
	202- UV-Responsive Organic–Inorganic Hybrid Capsules Fabrica
	203- Periodic Mesoporous Organosilica Thin Films with Molecu
	204- Contribution to the study of the formation mechanisms o
	205- Formation of organic-inorganic hybrid crystals from 3-g
	206- Functional hybrid polysilsesquioxane materials by Sol-G
	207- Nanostructured organic-inorganic functionalised hybrid 
	208- Influence of spacer length on the structure of self-org
	209- Insights into the self-structuring of a long range orde
	210- Preparation of hydrosols and gels of uniform TiO2 nanop
	211- Monolithic Macroporous Silica with Single-Crystal-Like 
	212- New epoxysilane self-assembled monolayer for Love Wave 
	213- Fabrication of cubic Fd3m nanostructured chemosensors f
	214- Mesoporous silica-germania films for advanced applicati
	215- Metal-oxide photonic crystal via the "sol" infiltration
	216- WO3 thin films, combination of mesoporosity and cristal
	217- Amorphous and lamellar Eu(III)-based bridged silsesquio
	218- Chromophores orientational relaxation in nanostructured
	219- Structure and Properties of Multilayered Siloxane-based
	220- Carboxylate functionalized nanohybrids as cation exchan
	221- Core-Shell Silver Nanoparticles produced by UV radiatio
	222- Mechanistic studies of the nanostructuring of bridged s
	223- Porous SiCO glasses from templated periodic mesoporous 
	224- A novel sol-gel route leading to functionalized tungste
	225- Conformal Polymer Nano-Encapsulation of Templated Acid-
	226- Mesoporous silicas presenting large tunable pores (from
	227- Mesoporous silica-phosphorus oxide films by sol-gel for
	228- PDMS-PEO Copolymers in the Synthesis of Porous Silica M
	229- Synthesis of ethylenediamine functionalized mesoporous 
	230- Preparation and Characterization of Thermally Stable An
	231- Titanium polyanions and the Growth of Titania and titan
	232- Synthesis of mesoporous Dendrisilica-Monoliths
	233- Ti8O8(C6H5COO)16.(C6H5COOH)2.H2O: a new class of titani
	324- The Use of Sol-gel Silica to Chaperone BaSO4 Nanoseeds
	235- Pseudomorphic transformation of sol-gel derived silica-
	236- Supramolecular structures in hybrid organic-inorganic c
	237- Encapsulation and eletrochemistry study of ortho-toluid
	238- Salt-doped self-assembled bilayered amide cross-linked 
	239- Direct synthesis of ordered and highly functionalized o
	240- Self-Assembly of SiO2 Microspheres by Electrophorsis Me
	241- Glucofuranose Based Organogelators. Towards Two-Compone
	242- Effect of Cation Substitution on the Magnetic and Elect
	243- Synthesis and characterization of nanocrystalline Ba2Co
	244- EPR studies of new mesostructured silica synthesis and 
	245- Synthesis of mesoporous silica with magnetic nanopartic
	246- Sol-Gel Synthesis and Structure of Silica Hybrid Nanoma
	247- Germination pathway of long-time storable biocer layers
	248- Investigation of Structure and Morphology of BSA-Encaps
	249- Bioactive textiles by sol-gel immobilized natural activ
	250- Sol-gel processing of apatite coatings with designed mi
	251- New biocompatible material guided bone regeneration
	252- Effect of organic-inorganic hybrid matrix on the drug r
	253- Synthesis and characterization of new SiO2-CaO hollow n
	254- In vitro degradability and protein release behavior of 
	255- Synthetic Hybrid Resilin Gels: A Perfect Rubber-Like Pr
	256- SBA15-N-iPAAm HYBRID MATERIAL FOR DRUG DELIVERY APPLICA
	257- Sol-Gel derived mesoporous bioactive glass monoliths
	258- Preparation of hydrogels for enzyme immobilization by s
	259- Fine tuning of the bioactivity of bioceramics : a sol-g
	260- PVP-Assisted Aqueous Solution-Based Sol-Gel Deposition 
	261- Coating microstructures with a boehmite sol-gel to obta
	262- Preparation of Self-Standing Titania Thin Films by Depo
	263- Thiol-functionalized Hf- and Zr-oxoclusters as nanobuil
	264- Conductive sol-gel modified textile fibres
	265- Intellion: A Chloride Sensing Barrier Coating
	266- Chemical Modification of Sol-gel Derived Process for Si
	267- Main physico-chemical properties of radiofrequency magn
	268- Optimization and Characterization of Transparent Hydrop
	269- Fabrication and Characterization of Transparent Color C
	270- Hybrid Melting Gels – Synthesis, Characterization and P
	271- Electrosynthesised sol-gel coatings for the corrosion p
	272- "Green" Stage Processing and Structure of Sol-Gel-Deriv
	273- Silica-coating on ZnS:Cu,Cl phosphor by sol-gel process
	274- Corrosion protection of Al-2024 by electrochemical grow
	275- Preparation of hybrid materials consisting of silica mi
	277- Erbium doped -SiO2-TiO2 waveguides prepared by sol-gel 
	278- Preparation of transparent sol-gel coatings for scratch
	279- Hybrid organic-inorganic nanocomposite materials as pro
	280- Low Temperature Synthesis of Anatase TiO2 Film via Sol-
	281- Comparative study of sol-gel S and Ag-doped TiO2 coatin
	282- Sol-gel S-doped TiO2 coatings with photocatalytic activ
	283- Characteristics of sol-gel pure and doped BaTiO3 coatin
	284- Mechanical strength of very thin glass substrates coate
	285- Sol-gel thin films as components of photonic structures
	286- Monte Carlo Method for a Computational Calculus of Mech
	287- Electric-field hot-water treatments of sol-gel-derived 
	288- Characterization of silica hybrid films prepared by sol
	289- Tungsten oxide film coating by spray pyrolysis of perox
	290- Fluorine-doped Tin Oxide Coating by Ultrasonic Aerosol 
	291- Sol-based coatings of CeO2-SiO2 composites: synthesis a
	292- Relation between mechanical and structural properties o
	293- Sol-gel derived mutifunctional silica membranes  with h
	294- Sol-gel derived phosphorosilicate and hybrid proton con
	295- Immobilization of Lysozyme on the Layered Silicate RUB-
	296- Siloxane-PMMA hybrids coatings for corrosion protection
	297- A sol-gel route to prepare high conductive Al:ZnO thin 
	298- Tailoring of the porosity in silica-based thin films us
	299- Hybrid Membrane for Electrolyte Application
	300- Fabrication of silica aerogel thin films by sol-gel dip
	301-  Elaboration and caracterisation of silica oxyde thin f
	302- Co doped ZnO by the acetate route
	303- Factors Affecting the Crystallite Size of Barium Titana
	304- Crystallographic Orientation of Single-Layer, Submicron
	305- Titanium-doped Methacrylate Hybrid Materials as Gate Di
	306- Synthesis and Characterization of Hollow Magnetic Nanos
	307- Ellipsometric Porosimetry : Fast and non destructive me
	308- Model porous silica-based materials for selective adsor
	309- Nanometric gel layer analysis in the field of long term
	310- Preparation of ThC2 microspheres by sol-gel process
	311- Xerogels having covalently attached phosphonic acid gro
	312- Functionalized Metal Oxide Clusters as Building Blocks 
	313- Tartaramide based organic-inorganic hybrid chiral mater
	314- SiOx Microencapsulation of Na2CO3
	315- New Transparent Aerogels and Xerogels Based on Methylsi
	316- Cutinase-PHOMS Transesterification Catalysts
	317- Hybrid Organic-Inorganic films by bridged polysilsesqui
	318- Surface-modified flexible inorganic-organic nanohybrid 
	319- Epoxy Resin containing POSS: Effect of Composition on N
	320- Synthesis of organic-inorganic mesoporous materialsby n
	321- Structure and Thermal properties of Siloxane-PMMA Hybri
	322- Synthesis, structure and adsorption properties of cage-
	323- Preparation of spherical, porous hybrid organic/inorgan
	324- Synthesis of porous organic/inorganic hybrid materials 
	325- Reactive Oxide Micro Molding (ROMIM) of Micro Optical E
	326- Formation of nanocomposites in the system of polypyridy
	327- Dual Nanoporous-structured Sol-gel Proteinchips for Med
	328- Sol-gel derived thin films in a cycle of manufacturing 
	329- Hybrid mesoporous coatings for sensing applications
	330- Hybrid O/I Films as Electrodes for Wine Characterisatio
	331- Doped silica nanoporous thin films for new optical sub-
	332- One-Step Encapsulation of Biomolecules in Electrogenera
	333- Functional materials based on algae encapsulated in sol
	334- Preparation and Evaluation of Pt Nanoparticles Disperse
	335- Properties of Nanospace in Novel Sol-gel Phenyltrimetho
	336- Sol-gel chip-based detection of hepatitis C virus using
	337- Frequency doubling xerogels with ferroelectric particle
	338- Mixed oxide xerogels based on titania or silica with no
	339- Synthesis of silica-carbon nanotube composite gels
	340- Fabrication of buried optical waveguides via the fast s
	341- Tuning the Optical Band Gap in TiO2: Sol-gel Derived (T
	342- Optical Properties of Nanostructured TiO2 Films Treated
	343- Development of TiO2 pastes modified with Pechini sol-ge
	344- Distributed-feedback sol-gel zirconia waveguid laser ba
	345- Effects of the Si/Al ratio on the photoluminescence pro
	346- Luminescent materials based on transition metal cluster
	347- Low-Threshold Spherical Raman Laser
	348- Hybrid organic/inorganic materials for photonic applica
	349- Heterometallic alkoxides as precursors to Er-doped flat
	350- Spatially analysis of photoinduced birefringence in nan
	351- Luminescent properties of Lu2O3:Eu3+,Tb3+ (X=Gd, Y) pow
	352- Preparation of Er-Doped Lead Zirconium Titanate (PZT) T
	353- Spectral properties of TiO2-BaTiO3 thin films doped wit
	354- Design of Hybrid Sol-Gel Materials for Direct Nano Patt
	355- Rare earth doped mesoporous metal oxide films
	356- Sol gel Preparation and Characterization of PbS Microcr
	357- Optical properties of sílice xerogels composites with c
	358- Preparation of xerogel layers in microstructure and cap
	359- A Sol-Gel Earth Nanosensor for Space Launched on the NA
	360- Effect of the H2O/TEOS mole ratio on the properties of 
	361- Organic nanocrystals growth in sol-gel thin films for b
	362- Pore Size Control of Silica Gel Loading Gold Nanopartic
	363- Surface Plasmon Resonance Property of Silica Gel Rods l
	364- UV-curable organic-inorganic sol-gel waveguides: Compre
	365- A fibre optic sensor for detection of trichloromethane 
	366- Performance of sol-gel based layers for opto-electroche
	367- Amorphous covalently linked porphyrin-silica systems ob
	368- Fluorescence Properties of Sol-Gel derived Siloxane-PPO
	369- Multicolor Photochromic Behavior of Silver Nanoparticle
	370- Fabrication of Methacrylate Hybrid Materials via Crossl
	371- Two-photon-induced absorption and fluorescence emission
	372- Decay Dynamics of Lanthanide Excited States in Sol-gel 
	373- Luminescence properties of Rhodamine 6G in silica xerog
	374- Sol-gel silica glasses activated by Erbium phosphates a
	375- Ag Nanoparticles and Er3+ codoped TiO2 planar waveguide
	376- Erbium and ytterbium co-doped silica:germania planar wa
	377- Meso-Perfluoro-Porphyrin Immobilized in Sol–Gel Silica 
	378- Fluorescent Silica-Metaloporphyrin Hybrid Nanomaterias.
	379- Nanocrystalline Manganese Activated Willemite Phosphors
	380- BaTiO3:Er3+,Yb3+: structural and luminescent properties
	381- Preparation and studies of Eu3+ and Tb3+ codoped Gd2O3 
	382- Synthesis and Emission Properties of ZnO/SiO2 Nanocompo
	383- Fabrication of Rare-Earth-Doped Metal Oxides for Near U
	384- Study and Direct Patterning of Photocurable Glycidoxypr
	385- Multiform Oxide Optical Materials via the Versatile Pec
	386- Influence of Preparation Conditions of CuI-Containing G
	387- Polymerization Kinetics of Methacrylic Groups in Hybrid
	388- Er(III)-Doped di-urethanesils cross-linked POE/Siloxane
	389- Impact of titanium content on optical and fluorescence 
	390- Electro-optics modulator realized by poled sol gel mate
	391- The effect of introducing Eu(tta)3phen in di-ureasils m
	392- Surface characterization of sol-gel derived scintillati
	393- Sol-gel powders and films in the SnO2-ZnO system
	394- Investigation of laser ablation on hybrid sol-gel mater
	395- UV and visible photochromism in organic-inorganic hybri
	396- Study of Eu3+-doped poly(beta-caprolactone)/siloxane bi
	397- Modified Zirconium Oxo-Cluters Containing Di-Ureasil Or
	398- Eu3+ and Er3+ doped Glass ceramic based on SiO2-ZrO2 Mo
	399- Optical, Structural and Spectroscopic Properties of Act
	400 Structural and Spectroscopic Study of Er3+ and Er3+/ Yb3
	401- Optical Properties of Er, Yb Co-doped LaPO4/ LaPO4 Core
	402- Porphyrins of ZnT(p-COOH)PP and SnT(p-COOH)PP Covalentl
	403- Influence of  dopants on the optical characteristics of
	404- Porous and hybrid materials for optical filters
	405- New generation of organic-inorganic material for integr
	406- EXAFS study of the Er3+ ion coordination in SiO2-TiO2-H
	407- Electrooptical properties of gel-glass dispersed liquid
	408- Structural and optical characterization of phosphoresce
	409- From silica xerogels to densified glasses for optical f
	410- Fabrication of Nanostructured NiO Films for Photovoltai
	411- Development of novel mesoporous silica/ apatite nanocom
	412- Silica-PVP hybrids synthesized by sol-gel
	413- Preparation and application of porous silica monoliths 
	414- Monolithic Macroporous Silica with Single-Crystal-Like 
	415- Hydrogen/Oxygen Fuel Cell Based on Sol-Gel-derived Prot
	416- Nanostructured sol-gel surfaces
	417- In situ encapsulation of anticellulitic gels in translu
	418- Bilirubin adsorption on sol-gel derived titania
	419- Influence of the TiO2 sol-gel synthesis procedure for U
	420- One-pot synthesis of Cyclam-functionalized MCM-41 and M
	421- Palladium doped mesoporous silica catalysts
	422- Chemical environment of phosphorus in phosphosilicate g
	423- Optical Property of ZnO Nanoparticles with Chemical Sur
	424- Carbon aerogels as platinum support in PEMFC cathodic c
	425- Synthesis of titanium dioxyde aerogels for hydrogen pro
	426- Synthesis and photocatalytic properties of TiO2 - anata
	427- Metal Nanocomposed Carbon Aerogels as Catalysts in Spec
	428- Photocatalytic Degradation of Insecticides and Bacteria
	429- Structural and Mechanical Properties of Photocatalytica
	430- Size and shape control of AlOOH boehmite nanoparticles 
	431- Effect of Aminosilanes on the Optical and Photocatalyti
	432- Processing and magnetic properties of nano-composites
	433- Confinement of ionic liquid into a silica matrice : an 
	434- Synthesis of highly dispersed Pd/SiO2 cogelled xerogel 
	435- High specific surface area TiO2 rutile-based nanomateri
	436- Study of Nanostructured Fluorine Doped TiO2 Photocataly
	437- On Form Dictating Function: Structural Aspects in Silic
	438- Effect of chromium addition by sol-gel synthese on TiO2
	439- Design of novel nanoporous hybrid materials for biocata
	440- Photocatalytic degradation of orange II azo dye by low 
	441- Enhancement of the photocatalytic properties of titania
	442- Cogelation: an effective way to produce metal doped tit
	443- Fe/TiO2 Mixed Oxides Sol-Gel Catalysts
	444- Generation of Hybrid Organic-Inorganic macrocellular Fo
	445- Ethylene glycol oxidation reaction assisted with electr
	446- Preparation, characterization and catalitic ativity of 
	447- Niobium-silicon mixed-oxides catalysts by sol-gel
	448- Structural study of sol-gel MO-Nd2O3 oxide system with 
	449- Mesoporous Hybrid Silicas with Molecular Chromium Olefi
	450- Efficient sol-gel encapsulation of bienzymatic system i
	451- Development of four ways catalytic contactors by contro
	K1 - Sol-gel synthesis and fabrication of organized matter
	K2 - Vanadium oxide gels. Versatile precursors for nanostruc
	K3 - Controlled Synthesis of Nanostructured Silica-Based Mat
	K4 - Sol-Gel Technology as Representative Processing Method 
	K5 - Perfect and Nearly Perfect Silsesquioxane for Polyfunct
	K6 - Lamellar hybrid organic-inorganic materials obtained by
	I1 - The Organic Polymer / Metal Oxide Interface – Routes to
	I2 - New synthetic routes to nano-composites with cerammic p
	I3 - Design of oxide nanoparticles by aqueous chemistry
	I4 - Synthesis and application of freestanding, mesoporous t
	I5 - Inorganic-inorganic nanocomposites from organoclays and
	I6 - Mesostructured Silica Supports for Functional Materials
	I7 - Sol-Gel Nanohybrid Materials Prepared via Supramolecula
	I8 - Materials Doping through Sol-Gel Chemistry : a little s
	I9 - Sol-Gel Synthesis of Multifunctional Mesoporous Metal O
	I10 - Nano-tuning of porous ceramic membranes for molecular 
	I11 - Organic-inorganic hybrids- From nanoparticulate materi
	I12 - Status of Sol-gel processing of nuclear fuels
	I13 - Ceramisphere: From concept to company
	O1 - Modification of Titanium and Zirconium Alkoxide Precurs
	O2 - Glycol-Modified Metal Precursors in the Synthesis of Me
	O3 - Highly ordered mesoporous and hierarchical macro-mesopo
	O4 - Chiral ORMOSIL : a very promising route for chirowavegu
	O5 - Alkynylorganotins: A versatile sol-gel precursor family
	O6 - Spontaneous polycondensation of trialcoxysilanes in abs
	O7 - Preparation of nanocomposites Fe2O3/SiO2 and (Fe,M)2O3/
	O8 - Synthesis, Characterization and Antibacterial action of
	O9 - Functionalised nanoparticles for multiphotonic bio-imag
	O10 - Behavior of Ag+ in multicolor photochromism of Ag nano
	O11 - Production of ceramic nanopowders using a supercritica
	O12 - Thermal conduction modeling in granular silica aerogel
	O13 - Understanding and Modeling the Relationship Between Pr
	O14 - Food for Thought: Using Biological Processes to Contro
	O15 - Sol-gel derived bioactive scaffolds with hierarchical 
	O16 - In Situ Sol-Gel Processing in Polymer Melts
	O17 - In-situ Generated Hybrid Silicate Phase Improving the 
	O18 - Preparation by reactive processing of in situ Silica o
	O19 - A General Method for Preparation of Interpenetrating P
	O20 - Design of self-assembled metal oxide micelles for enca
	O21 - Utilization of sol-gel ceramics for the immobilization
	O22 - Co-Entrapment of Biomolecules and Reporters in Sol-Gel
	O23 - Directing the assembly of nanostructured sol-gel films
	O24 - Nanoscopic Photoluminescence Memory as a Fingerprint o
	O25 - Supramolecular Templating of Organic Xerogels
	O26 - Hybrid and porous chiral silica from chitin cholesteri
	O27 - Recent progress in nanocrystalline mesoporous material
	028 - Sequential grafting of High K materials onto silicon
	O29 -  Nanostructured materials and cells
	O30 - Formation of spray-dried micrometric mesoporous silica
	O31 - Silica ordering in the presence of double hydrophilic 
	O32 - Mesostructural control of aluminum ethylenediphosphona
	O33 - Development of thick and mesoporous films by mutlilaye
	O34 - A composite sol-gel process for piezoelectric thick fi
	O35 - Elaboration of Ni-YSZ thin and thick films on metallic
	O36 - Functional sol-gel coating based on iron oxide nanopar
	O37 - Fabrication of microfluidic devices using photopattern
	O38 - Preliminary study on long term behaviour of Sol-Gel co
	O39 - Hybrid Coatings in the SiO2-TiO2-CeO2 System by Sol-Ge
	O40 - Polysilazane as Silica Source: Formation of Dense Sili
	O41 - Synthesis of Cerium Doped Sol-Gel Hybrid Coatings for 
	O42 - Structural Evolution and Stability of Sol-Gel Biocatal
	O43 - Assay of highly efficient Ru and Pd recoverable hetero
	O44 - CO oxidation activity of silver catalysts supported on
	O45 - Design of Sol-gel Catalysts for Abatement of N2O and C
	O46 - Photocatalytically active TiO2 layers prepared from th
	O47 - Syntheses of Linear Ethoxyoligosiloxanes
	O48 - Self-assembly of dimers for the synthesis of new bridg
	O49 - Self-assembling of Si and Zr based NBBS for hybrid O/I
	O50 - New architecture of liquid cristals based on titanium 
	O51 - Photo polymerization-initiated formation of ordered mi
	O52 - Superior Mechanical Properties of Dense and Porous Org
	O53 - All alkoxide based processing of manganate and cobolta
	O54 - Sol-gel synthesis of ZnO-based thin layers with enhanc
	O55 - Sol-gel routes towards microporous titania and zirconi
	O56 - Hybrid materials for optical limiting applications
	O57 - Sol-Gel Processing of Inorganic Blue-Luminescent Thin 
	O58 - A novel metal/semiconductor epitaxial interface at the
	O59 - Oxide Nanocrystals from a Low Temperature Processing i
	O60 - A Sub-ppb formaldehyde gas sensorbased on doped nanopo
	O61 - Integrative Chemistry toward Designing Vanadium Oxide 
	O62 - Novel hybrid optical sensor materials for oxygen-in-br
	O63 - Lanthanides, plutonium and Americium interactions with
	O64 - Conditioning of chloride waste in SBA-15 mesoporous si
	O65 - New mesoporous adsorption materials with thiourea func
	O66 - Powders and Aerogel-MgSiO3 Composites for CO2 Sequestr
	O67 - Natural gels with interesting environmental properties
	O68 - Hydrogen Storage Performance of  Carbon Aerogels
	O69 - 12-mercaptododecylphosphonate - titania hybrid adsorbe
	O70 - The amorphous to crystalline phase transistion of chem
	O71 - Dipolar and J-derived solid state NMR techniques: from
	O72 - In situ study of self-assembling films by simultaneous
	O73 - Investigating kinetics of sol-gel processes with X-ray
	O74 - Correlations between structural properties and chromat
	O75 - Biofuel Cells Based on Sol-Gel Architectures
	O76 - Synthesis and Integration of Nanostructured Li-Ion Bat
	O77 - Sol-Gel Coatings: Key Components in Ophthalmic Lenses
	O78 - Swelling and drug release properties of organic - inor
	Session Topic : Sol-Gel precursor chemistry
	00 New hybrid Inorganic/Organic TiO2 nanoparticles synthesis
	00 Poly-Hydroxyethyl-Methacrylate (PHEMA) polymerized with p
	00 An Eco-Friendly Entry to Glassy Materials through Nano-En
	00 Thermal analysis of sol-gel alumino-silicate compounds
	00 Cellular ceramic catalysts for propulsion applications. I
	00 Novel glass materials for the high performance electrolyt
	00 Shape forming of materials by sol-gel method for a plasma
	00 Preparation and Characterisation of Titanium Oxide Micros
	00 Preparation of Sulfated Zirconia Catalysts by Sol-Gel Pro
	0 Effect on the structure of vanadium phosphate during the r
	0 Preparation of TiO2 Film on ITO Substrate through Sol-gel 
	0 Texture selection by precursor chemistry in chemical solut
	0 Spin-coated Zirconia Layers for 300 mm Wafer Technology
	0 Improvement in Practicality of Organic-Inorganic hybrid Co
	0 Elaboration et caractérisation de films minces de BLT
	0 Mechanical Properties of Composite Gels
	0 Composite Gels Synthesis with MCM-41 Load
	0 Innovative synthesis of mesostructured actinides containin
	0 Bimetallic Alkoxide Precursors of Ferroelectric Materials 
	0 Bottom-up fabrication and dielectric properties of BaTiO3 
	0 Synthesis of Li3xLa2/3-xTiO3 (LLTO) by EISA method for pH 
	0 Optical and structural characterizations of LiGdF4:Eu/SiO2
	0 Characterization of the ZnSe nanocrystals embedded in sili
	0 Sol-gel combustion hybrid method using carbon black for na
	0 Lanthanide alkoxide precursors for the sol gel synthesis o
	0 Synthesis of Highly Sterically Hindered Niobium and Tantal
	0 Preparation and characterization of lithium titanate (Li2T
	0 Di-ureasils modified by 1,2-bis(4-pyridyl)ethylene ligand 
	0 A kinetic study of the Sol-Gel process using 29Si NMR spec
	0 Effect of preparation conditions on structure and thermal 
	0 Hybrid Material Prepared via Chemical Modification of Tetr
	0 Small Angle X-Ray Scattering study of the nanostructural e
	0 Solvothermal preparation of inorganic sols and their appli
	0 A Simple One-step Sol-Gel Process for the Preparation of H
	0 Proton conducting sol-gel membranes produced from 2-Allylp
	0 Effects of hydrolysis-acid synthesis conditions on TiO2 ge
	0 Synthesis and characterization of rare earth (La, Nd, Pr, 
	0 Sol-gel mineral matrices for bacteria encapsulation
	0 Proteins in silica particles – a biocompatible version of 
	0 Polymerisation of 2-hydroxyethyl-methacrylate (HEMA) with 
	0 New Co-SiO2 material elaborated by the sol-gel method usin
	0 Structure and properties of inorganic sodium silicate sols
	0 Sol gel elaboration and characterisation of LAMOX material
	0 Rheological behavior of hybrid organic inorganic material
	0 Electrochromic devices using agar-agar as a solid electrol
	0 Development of highly transparent and water repellent sol-
	0 Optical and electrochemical properties of SnO2:Mo thin fil
	0 Comparison of the chemical and physical properties of cera
	0 Optical properties of hybrid sol-gel Ti-based films: influ
	0 Annealing effect of tin oxide thin films deposited by sol-
	0 A spectroscopy study of new APTS - squarate hybrids
	0 Prepared Pd doped WO3 films by sol-gel method and Effect o
	0 THz spectroscopy as an evaluation tool for fast sol-gel fo
	0 Sol-Gel VO2/NiCO2O4 thin films for IR optical shutters
	0 Structural and optical investigations of sol-gel derived Y
	0 New Organically Modified Metal Alkoxide Precursors for Sol
	0 Structural investigation of bi- and trimetallic alkoxides 
	0 Synthèse et caractérisation du xérogel 15% V2O5-TiO2: Etud
	0 Synthesis and Chemistry of Secondary Alkylsilanetriols
	0 Synthesis and Characterization of Amorphous and Ordered Di
	0 Thermal behaviour of sol-gel precursors for ZnO-SiO2 nanoc
	0 Europium doped Gd2O3-SiO2 powders and thin films: Sol-gel 
	0 EXAFS spectroscopy and mass spectrometry as powerful tools
	0 Effect of the addition order of alcoxides on the texture, 
	0 ZnO nanoparticles from hydrolysis and condensation of zinc
	0 Spectroscopic study of Eu3+ doped polyphosphate-tungstate 
	0 Synthesis, Structure and Spectroscopic Studies of a Series
	Session Topic : Routes to inorganic gels
	0 Preparation of monolithic copper oxide aerogels
	0 A Non-Alkoxide Sol-Gel Route to Tungsten (VI) Trioxide Aer
	0 NO photo-decomposition over Au-TiO2 Sol-Gel Derived cataly
	0 Solution processing of complex large band-gap semi-conduct
	0 Mesoporous doped-ceria supported Au nanoarchitectures: Nov
	0 29Si-NMR study of hydrolysis and first steps of condensati
	0 Nonhydrolytic Sol-Gel Synthesis of Mixed-Oxide Catalysts
	0 Tailoring the hydrothermal stability of nanoporous membran
	0 Coated conductor synthesis through aqueous sol-gel chemist
	0 UV-photopolymerisation of polymethylmethacrylate (PMMA) re
	0 The Effect of Ultraviolet Irradiation on Gasochromism of s
	0 Photosynthetic living systems entrapped into bio-sol-gel s
	0 Development of porous inorganic matrix suitable for the im
	0 SANS study of oxycarbide glasses derived from hybrid struc
	0 Comparison of Silica Aerogels Prepared via Two Supercritic
	0 High specific surface area titania gels for greenhouse gas
	0 Multivariate analysis of synthesis conditions in alkaline 
	0 Silica-derived ionogels ; improving mechanical properties 
	0 In-situ addition of functional additives to advanced mater
	0 Monolithic silica capillary columns for fast and efficient
	0 Sodium borosilicate glass from inorganic gels
	0 Cancelled
	0 Silica Gels Prepared by Ultrasonic Activation
	0 Sol-gel derived aluminum-oxo-hydroxide systems, from fibre
	0 Phase separation during hybrid silica gel formation
	0 Ionic liquid based materials : nano-confined ionic liquids
	Session Topic : Nanoparticles
	0 Elaboration and characterization of CdS semiconducting nan
	0 Silica Encapsulation of Indium Tin Oxide Nanoparticles thr
	0 Doping of Silica Aerogels With High Z Particulates and Sol
	0 Preparation of thin dense ceramic membranes y "loaded sols
	0 Structural and Optical Characterization of Titanium Oxynit
	0 Impact of the organic/inorganic ratio of sol-gel derived h
	Hybrid and Ceramic Thin Films to Protect Against Corrosion
	Growth of Metal Nanoparticles in a Sol-Gel Silica Thin Film
	Corrosion protection of aeronautical aluminium alloys by nan
	Infrared Reflecting Transparent ITO-Coatings Applied via a S
	Hydrofobicity and super hydrofobicity based on silica nanopa
	Natural Superhydrophilicity of Sol-Gel Derived Nanostructure
	Metallic nanoparticles in YBa2Cu3O7-δ superconducting thin f
	Synthesis and characterization of Co-Cu nano-composites
	Synthesis and magnetic studies of Co-Ni nanostructured spong
	Effects of sol-gel processing
	Spectroscopic investigation of sol-gel precursors for compos
	Synthesis of Lysozyme-Silica Hybrid Particles and its Morpho
	Biomimetic core-shell silica/gelatine nanoparticles : a nex 
	Self-generation of nanostructured orange rutile ceramic pigm
	Hybrid organic-inorganic multi layered nanoparticles
	Scleroglucan sol-gel processing of temperature and humidity 
	Synthesis and Characterization of high surface area SnO2 and
	Fluorescent Silica Nanoparticles Using Stöber Process
	Influence des conditions opératoires sur la formation et la 
	Study of Anatase to Rutile Phase Transition in Titanium Diox
	Sol-Gel Processing and Optical Properties of Eu3+@ZnxTiyOz N
	Sol-gel synthesis of mesoporous silica, titania and zirconia
	Fluorescent Properties of Surface Modified Y2O3:Eu Nanoparti
	Physical characterization of sol-gel derived titania thin fi
	Effect of laser irradiation conditions on the precipitation 
	Ureasil-Ziconium modified clusters. Luminescence properties
	Nanocomposite MgFe2O4/SiO2 - preparation and physical proper
	Synthesis and optical properties of silica spheres doped wit
	A spectroscopic and optical characterization of new chitosan
	Spectral Properties and Surface Morphology of Silica Hybrid 
	Novel architectures for gas sensing using semiconductor thin
	Integrated Micro-particulate Biosensor synthesised by Destab
	Phase separation and crystal growth in nanostructured SnO2-S
	Synthesis process and luminescence properties of water-solub
	Eu- and Eu/Sm- doped Silica-titania monolith obtained by sol
	Synthesis of anisotropically modified anatase nanoparticles 
	Preparation of Eu2+, Eu3+-doped transparent CaF2 ceramics by
	Luminescence improvement in materials consisting of nanocrys
	Preparation of silicon nanocrystals embedded in TiO2, ZrO2 a
	High refractive index hybrid organic/inorganic nanocomposite
	Co-doped Ag nanoparticles and Er Sol-Gel matrices for optica
	Luminescence and amplified stimulated emission in CdSe@ZnS q
	Metallic nanoparticles change optical index of sol-gel mater
	Structure and Morphology tailoring of Manganese Oxide Nanopa
	Preparation and Application for Liquid Crystal Display of Po
	Preparation and Sintering Properties of Ca(ZrXTi1-X)O3 Fine 
	Green synthesis of nanometer alumina powder by sol-gel proce
	Redispersibility of surface modified titania nanoparticles p
	Growth of zirconia fibers from liquid crystal template
	Synthesis and assembly of zirconia-ceria and alumina by sol-
	PVC-silica Hybrids: Effect of Sol-gel Conditions on the Morp
	Evolution of the textural, structural and morphological prop
	Synthesis Without Template of m-Zirconia Hollow Nanotubes by
	Session Topic : Aerogels and Hierarchical structures
	Preparation of Silica Nanobottles for Bioimmobilization
	From Nanopores to Nanoshells: The transformation of MCM-41 i
	Elaboration of Silica Aerogels in Ionic Liquids
	Monte Carlo Method for a Computational Calculus of Mechanica
	Nuclear waste storage by gels impregnation
	Doped Nanotubes Vanadium Oxide Macrocellular Foams: Integrat
	Hydrophobic silica xerogels for thermal super-insulation : s
	Cellulosic aerogels
	Vanadium pentoxide nanofibers
	Synthesis and properties of nanofibrillar cellulose aerogel 
	Synthesis of Transparent and Flexible Silica Aerogels
	Synthesis and properties of HCl-catalyzed RF-aerogels
	Resorcinol-Aldehyde aerogels - new types of organic aerogels
	Low Density Carbon Aerogels
	Macroporous nanostructured carbons from cellulosic-aerogels
	From mineral to organic aerogels for thermal super-insulatio
	Elaboration and characterization of polyurethane cryogels
	Influence of sol-gel parameters on cellulose-acetate aerogel
	Influence of sol-gel synthesis on diffusion phenomena during
	Preparing Hydrophobic Silica Aerogels via the Rapid Supercri
	Preparation and Microstructure of TiO2 Aerogels and TiO2 Aer
	The Effect of Rapid Supercritcal Extraction Process Variable
	Physiochemical Properties of Superhydrophobic and Elastic Ae
	Effect of the amount of sulfur on the textural, structural a
	Hydrogen Storage in Silica Aerogels
	Influence of organic part in Hybrid Aerogels in the drug ads
	Ammoxidation of Ethylene over Chromium or Cobalt Alumina Cat
	Characterization of aerogel of cobalt ferrites dispersed in 
	Synthesis of Silica Aerogel Composites from Sodium Silicate 
	Session Topic : Self assemblies and structured materials
	The synthesis of acidic, mesostructured nanopowders by spray
	High porosity and controlled pore size distribution of zirco
	A Biocompatible Bottom-Up Route for Preparation of Hierarchi
	The formation of supported mesoporous films as function of p
	A low-temperature synthesis of zinc oxide films from two-ste
	Highly ordered metal oxide nano patterns (with various motif
	Chemical Strategies for Controlling Structural Evolution of 
	Molecular Transport into Mesostructured Sol-Gel Thin Films
	Adsorption of Poisonous Ions on an Extremely Thin Layer of A
	Highly Controlled Arrangement of Mesopores in Mesoporous Sil
	Structural models of hybrid organic/inorganic aerogels.
	SANS study on hybrid silica aerogels under "in situ" uniaxia
	Nanostructured ceramic or hybrid thin film and coating proce
	Elaboration of nanostructured SnO2 thin films through sol-ge
	Magnetic Cerasome: Design of an Artificial Cell for Magnetic
	Metallic Nano-Coating of Cerasomes through Electroless Plati
	Silica Nanoparticles Three Dimensional Assembly: an Integrat
	Reversible assemblies of hydrophilic block copolymers: new s
	Towards a better characterization of interface interactions 
	Self-organisation of opals on Penrose-like patterns
	UV-Responsive Organic–Inorganic Hybrid Capsules Fabricated v
	Periodic Mesoporous Organosilica Thin Films with Molecular S
	Contribution to the study of the formation mechanisms of tem
	Formation of organic-inorganic hybrid crystals from 3-glycid
	Functional hybrid polysilsesquioxane materials by Sol-Gel pr
	Nanostructured organic-inorganic functionalised hybrid mater
	Influence of spacer length on the structure of self-organize
	Insights into the self-structuring of a long range ordered p
	Preparation of hydrosols and gels of uniform TiO2 nanopartic
	Monolithic Macroporous Silica with Single-Crystal-Like Mesop
	New epoxysilane self-assembled monolayer for Love Wave biose
	Dinh, D. H.1, Vellutini, L.1; Moll, N.2; Pascal, E.3,4, Moyn
	Fabrication of cubic Fd3m nanostructured chemosensors for a 
	Mesoporous silica-germania films for advanced applications i
	Metal-oxide photonic crystal via the "sol" infiltration of a
	WO3 thin films, combination of mesoporosity and cristallinit
	Amorphous and lamellar Eu(III)-based bridged silsesquioxanes
	Chromophores orientational relaxation in nanostructured film
	Structure and Properties of Multilayered Siloxane-based Hybr
	Carboxylate functionalized nanohybrids as cation exchange ma
	Core-Shell Silver Nanoparticles produced by UV radiation on 
	Mechanistic studies of the nanostructuring of bridged silses
	Porous SiCO glasses from templated periodic mesoporous organ
	A novel sol-gel route leading to functionalized tungsten oxi
	Conformal Polymer Nano-Encapsulation of Templated Acid-Catal
	Mesoporous silicas presenting large tunable pores (from 10 t
	Mesoporous silica-phosphorus oxide films by sol-gel for appl
	PDMS-PEO Copolymers in the Synthesis of Porous Silica Monoli
	Synthesis of ethylenediamine functionalized mesoporous silic
	Preparation and Characterization of Thermally Stable Anatase
	Titanium polyanions and the Growth of Titania and titanates 
	Synthesis of mesoporous Dendrisilica-Monoliths
	Ti8O8(C6H5COO)16.(C6H5COOH)2.H2O: a new class of titanium ox
	The Use of Sol-gel Silica to Chaperone BaSO4 Nanoseeds
	Pseudomorphic transformation of sol-gel derived silica-gels 
	Supramolecular structures in hybrid organic-inorganic coordi
	Encapsulation and eletrochemistry study of ortho-toluidine b
	Salt-doped self-assembled bilayered amide cross-linked alkyl
	Direct synthesis of ordered and highly functionalized organo
	Self-Assembly of SiO2 Microspheres by Electrophorsis Method
	Glucofuranose Based Organogelators. Towards Two-Component Ge
	Effect of Cation Substitution on the Magnetic and Electrical
	Synthesis and characterization of nanocrystalline Ba2Co2Fe12
	EPR studies of new mesostructured silica synthesis and hemog
	Synthesis of mesoporous silica with magnetic nanoparticles f
	Sol-Gel Synthesis and Structure of Silica Hybrid Nanomateria
	Germination pathway of long-time storable biocer layers with
	Investigation of Structure and Morphology of BSA-Encapsulate
	Bioactive textiles by sol-gel immobilized natural active age
	Sol-gel processing of apatite coatings with designed microst
	New biocompatible material guided bone regeneration
	Effect of organic-inorganic hybrid matrix on the drug releas
	Synthesis and characterization of new SiO2-CaO hollow nanosp
	In vitro degradability and protein release behavior of gelat
	Synthetic Hybrid Resilin Gels: A Perfect Rubber-Like Protein
	SBA15-N-iPAAm  HYBRID MATERIAL FOR DRUG DELIVERY APPLICATION
	Sol-Gel derived mesoporous bioactive glass monoliths
	Preparation of hydrogels for enzyme immobilization by sol-ge
	Fine tuning of the bioactivity of bioceramics : a sol-gel ap
	PVP-Assisted Aqueous Solution-Based Sol-Gel Deposition of Zi
	Coating microstructures with a boehmite sol-gel to obtain ca
	Preparation of Self-Standing Titania Thin Films by Depositin
	Thiol-functionalized Hf- and Zr-oxoclusters as nanobuilding 
	Conductive sol-gel modified textile fibres
	Intellion: A Chloride Sensing Barrier Coating
	Chemical Modification of Sol-gel Derived Process for Silica 
	Main physico-chemical properties of radiofrequency magnetron
	Optimization and Characterization of Transparent Hydrophobic
	Fabrication and Characterization of Transparent Color Coatin
	Hybrid Melting Gels – Synthesis, Characterization and Proper
	Electrosynthesised sol-gel coatings for the corrosion protec
	"Green" Stage Processing and Structure of Sol-Gel-Derived PZ
	Silica-coating on ZnS:Cu,Cl phosphor by sol-gel process
	Corrosion protection of Al-2024 by electrochemical growth of
	Preparation of hybrid materials consisting of silica micropa
	Synthesis and Characterization of Hydrophobic, Transparent a
	Erbium doped -SiO2-TiO2 waveguides prepared by sol-gel metho
	Preparation of transparent sol-gel coatings for scratch- and
	Hybrid organic-inorganic nanocomposite materials as protecti
	Low Temperature Synthesis of Anatase TiO2 Film via Sol-Gel p
	Comparative study of sol-gel S and Ag-doped TiO2 coatings fo
	Sol-gel S-doped TiO2 coatings with photocatalytic activity
	Characteristics of sol-gel pure and doped BaTiO3 coatings
	Mechanical strength of very thin glass substrates coated wit
	Sol-gel thin films as components of photonic structures obta
	Monte Carlo Method for a Computational Calculus of Mechanica
	Electric-field hot-water treatments of sol-gel-derived oxide
	Characterization of silica hybrid films prepared by sol-gel 
	Tungsten oxide film coating by spray pyrolysis of peroxotung
	Fluorine-doped Tin Oxide Coating by Ultrasonic Aerosol Depos
	Sol-based coatings of CeO2-SiO2 composites: synthesis and ch
	Relation between mechanical and structural properties of hyb
	Session Topic : Films and membranes
	Films et membranes
	Sol-gel derived mutifunctional silica membranes  with hierar
	Sol-gel derived phosphorosilicate and hybrid proton conducti
	Immobilization of Lysozyme on the Layered Silicate RUB-15
	Siloxane-PMMA hybrids coatings for corrosion protection of t
	A sol-gel route to prepare high conductive Al:ZnO thin films
	Tailoring of the porosity in silica-based thin films using u
	Hybrid Membrane for Electrolyte Application
	Fabrication of silica aerogel thin films by sol-gel dip and 
	Elaboration and caracterisation of silica oxyde thin films b
	Session Topic : Magnetics
	Matériaux et Propriétés Magnétiques
	Co doped ZnO by the acetate route
	Factors Affecting the Crystallite Size of Barium Titanate Th
	Crystallographic Orientation of Single-Layer, Submicron Thic
	Titanium-doped Methacrylate Hybrid Materials as Gate Dielect
	Synthesis and Characterization of Hollow Magnetic Nanosphere
	Session Topic : New characterisation techniques for sol-gel 
	Techniques de Characterisation pour solides sol-gel
	Ellipsometric  Porosimetry : Fast and non destructive method
	Session Topic : Nuclear and Environmental applications
	Applications en Chimie Nucléaire et Environnementale
	Model porous silica-based materials for selective adsorption
	Nanometric gel layer analysis in the field of long term nucl
	Preparation of ThC2 microspheres by sol-gel process
	Xerogels having covalently attached phosphonic acid groups: 
	Session Topic : Polysilsesquioxanes and building blocks
	Polysilsesquioxanes et Conception de Matériaux par Briques M
	Functionalized Metal Oxide Clusters as Building Blocks for H
	Tartaramide based organic-inorganic hybrid chiral materials
	SiOx Microencapsulation of Na2CO3
	New Transparent Aerogels and Xerogels Based on Methylsilsesq
	Cutinase-PHOMS Transesterification Catalysts
	Hybrid Organic-Inorganic films by bridged polysilsesquioxane
	Surface-modified flexible inorganic-organic nanohybrid parti
	Epoxy Resin containing POSS: Effect of Composition on Nanost
	Synthesis of organic-inorganic mesoporous materialsby non-aq
	Structure and Thermal properties of Siloxane-PMMA Hybrid Mat
	Synthesis, structure and adsorption properties of cage-like 
	Preparation of spherical, porous hybrid organic/inorganic pa
	Synthesis of porous organic/inorganic hybrid materials with 
	Session Topic : Optics and sensors
	Optique et Senseurs
	Reactive Oxide Micro Molding (ROMIM) of Micro Optical Elemen
	Formation of nanocomposites in the system of polypyridyl Ru 
	Dual Nanoporous-structured Sol-gel Proteinchips for Medical 
	Sol-gel derived thin films in a cycle of manufacturing metal
	Hybrid mesoporous coatings for sensing applications
	Hybrid O/I Films as Electrodes for Wine Characterisation
	Doped silica nanoporous thin films for new optical sub-ppm c
	One-Step Encapsulation of Biomolecules in Electrogenerated S
	Functional materials based on algae encapsulated in sol-gel 
	Preparation and Evaluation of Pt Nanoparticles Dispersed Mes
	Properties of Nanospace in Novel Sol-gel Phenyltrimethoxysil
	Sol-gel chip-based detection of hepatitis C virus using RNA 
	Frequency doubling xerogels with ferroelectric particles
	Mixed oxide xerogels based on titania or silica with non-lin
	Synthesis of silica-carbon nanotube composite gels
	Fabrication of buried optical waveguides via the fast sol-ge
	Tuning the Optical Band Gap in TiO2: Sol-gel Derived (TiO2)x
	Optical Properties of Nanostructured TiO2 Films Treated in R
	Development of TiO2 pastes modified with Pechini sol-gel met
	Distributed-feedback sol-gel zirconia waveguid laser based o
	Effects of the Si/Al ratio on the photoluminescence properti
	Luminescent materials based on transition metal clusters
	Low-Threshold Spherical Raman Laser
	Hybrid organic/inorganic materials for photonic applications
	Heterometallic alkoxides as precursors to Er-doped flat and 
	Spatially analysis of photoinduced birefringence in nanostru
	Luminescent properties of Lu2O3:Eu3+,Tb3+ (X=Gd, Y) powders 
	Preparation of Er-Doped Lead Zirconium Titanate (PZT) Thin F
	Spectral properties of TiO2-BaTiO3 thin films doped with Yb3
	Design of Hybrid Sol-Gel Materials for Direct Nano Patternin
	Rare earth doped mesoporous metal oxide films
	Sol gel Preparation and Characterization of PbS Microcrystal
	Optical properties of sílice xerogels composites with charge
	Preparation of xerogel layers in microstructure and capillar
	A Sol-Gel Earth Nanosensor for Space Launched on the NANOSAT
	Effect of the H2O/TEOS mole ratio on the properties of xerog
	Organic nanocrystals growth in sol-gel thin films for biosen
	Pore Size Control of Silica Gel Loading Gold Nanoparticles f
	Surface Plasmon Resonance Property of Silica Gel Rods loadin
	UV-curable organic-inorganic sol-gel waveguides: Comprehensi
	A fibre optic sensor for detection of trichloromethane based
	Performance of sol-gel based layers for opto-electrochemical
	Amorphous covalently linked porphyrin-silica systems obtaine
	Fluorescence Properties of Sol-Gel derived Siloxane-PPO Hybr
	Multicolor Photochromic Behavior of Silver Nanoparticles Emb
	Fabrication of Methacrylate Hybrid Materials via Crosslinkin
	Two-photon-induced absorption and fluorescence emission from
	Decay Dynamics of Lanthanide Excited States in Sol-gel produ
	Luminescence properties of Rhodamine 6G in silica xerogels
	Sol-gel silica glasses activated by Erbium phosphates and va
	Ag Nanoparticles and Er3+ codoped TiO2 planar waveguides
	Erbium and ytterbium co-doped silica:germania planar wavegui
	Meso-Perfluoro-Porphyrin Immobilized in Sol–Gel Silica Glass
	Fluorescent Silica-Metaloporphyrin Hybrid Nanomaterias. Synt
	Nanocrystalline Manganese Activated Willemite Phosphors
	BaTiO3:Er3+,Yb3+: structural and luminescent properties
	Preparation and studies of Eu3+ and Tb3+ codoped Gd2O3 sol-g
	Synthesis and Emission Properties of ZnO/SiO2 Nanocomposite 
	Fabrication of Rare-Earth-Doped Metal Oxides for Near UV Opt
	Study and Direct Patterning of Photocurable Glycidoxypropylt
	Multiform Oxide Optical Materials via the Versatile Pechini-
	Influence of Preparation Conditions of CuI-Containing Gel-Fi
	Polymerization Kinetics of Methacrylic Groups in Hybrid Sol-
	Er(III)-Doped di-urethanesils cross-linked POE/Siloxane Hybr
	Impact of titanium content on optical and fluorescence prope
	Electro-optics modulator realized by poled sol gel materials
	The effect of introducing Eu(tta)3phen in di-ureasils matrix
	Surface characterization of sol-gel derived scintillating ra
	Sol-gel powders and films in the SnO2-ZnO system
	Investigation of laser ablation on hybrid sol-gel material a
	UV and visible photochromism in organic-inorganic hybrid di-
	Study of Eu3+-doped poly(beta-caprolactone)/siloxane biohybr
	Modified Zirconium Oxo-Cluters Containing Di-Ureasil Organic
	Eu3+ and Er3+ doped Glass ceramic based on SiO2-ZrO2 Monolit
	Optical, Structural and Spectroscopic Properties of Active S
	Structural and Spectroscopic Study of Er3+ and Er3+/ Yb3+ ac
	Optical Properties of Er, Yb Co-doped LaPO4/ LaPO4 Core/Shel
	Porphyrins of ZnT(p-COOH)PP and SnT(p-COOH)PP Covalently Bon
	Influence of  dopants on the optical characteristics of the 
	Porous and hybrid materials for optical filters
	New generation of organic-inorganic material for integrated 
	EXAFS study of the Er3+ ion coordination in SiO2-TiO2-HfO2 s
	Electrooptical properties of gel-glass dispersed liquid crys
	Structural and optical characterization of phosphorescent Eu
	Session Topic : Innovative Applications
	Applications Innovantes
	From silica xerogels to densified glasses for optical fiber 
	Fabrication of Nanostructured NiO Films for Photovoltaic App
	Development of novel mesoporous silica/ apatite nanocomposit
	Silica-PVP hybrids synthesized by sol-gel
	Preparation and application of porous silica monoliths in HP
	Monolithic Macroporous Silica with Single-Crystal-Like Mesop
	Hydrogen/Oxygen Fuel Cell Based on Sol-Gel-derived Proton-Co
	Nanostructured sol-gel surfaces
	In situ encapsulation of anticellulitic gels in translucent 
	Bilirubin adsorption on sol-gel derived titania
	Influence of the TiO2 sol-gel synthesis procedure for UV-A p
	One-pot synthesis of Cyclam-functionalized MCM-41 and MCM-48
	Palladium doped mesoporous silica catalysts
	Chemical environment of phosphorus in phosphosilicate gel-de
	Optical Property of ZnO Nanoparticles with Chemical Surface 
	Carbon aerogels as platinum support in PEMFC cathodic cataly
	Synthesis of titanium dioxyde aerogels for hydrogen producti
	Synthesis and photocatalytic properties of TiO2 - anatase so
	Metal Nanocomposed Carbon Aerogels as Catalysts in Specific 
	Photocatalytic Degradation of Insecticides and Bacteria with
	Structural and Mechanical Properties of Photocatalytically A
	Size and shape control of AlOOH boehmite nanoparticles towar
	Effect of Aminosilanes on the Optical and Photocatalytical P
	Processing and magnetic properties of nano-composites
	Confinement of ionic liquid into a silica matrice : an easy 
	Synthesis of highly dispersed Pd/SiO2 cogelled xerogel catal
	High specific surface area TiO2 rutile-based nanomaterials f
	Study of Nanostructured Fluorine Doped TiO2 Photocatalysts
	On Form Dictating Function: Structural Aspects in Silica-Bas
	Effect of chromium addition by sol-gel synthese on TiO2 phas
	Design of novel nanoporous hybrid materials for biocatalysis
	Photocatalytic degradation of orange II azo dye by low titan
	Enhancement of the photocatalytic properties of titania nano
	Cogelation: an effective way to produce metal doped titania 
	Fe/TiO2 Mixed Oxides Sol-Gel Catalysts
	Generation of Hybrid Organic-Inorganic macrocellular Foams: 
	Ethylene glycol oxidation reaction assisted with electro-fen
	Preparation, characterization and catalitic ativity of Co/Ni
	Niobium-silicon mixed-oxides catalysts by sol-gel
	Structural study of sol-gel MO-Nd2O3 oxide system with catal
	Mesoporous Hybrid Silicas with Molecular Chromium Olefin Pol
	Efficient sol-gel encapsulation of bienzymatic system in new
	Development of four ways catalytic contactors by controlled 
	National Graduate Chemistry School of Montpellier
	National Graduate Chemistry School of Montpellier
	L' École Nationale Supérieure de Chimie de Montpellier
	Authors Index
	Authors Index
	Authors Index
	Authors Index
	Authors Index
	Authors Index
	Authors Index
	Authors Index
	Authors Index
	Authors Index
	Authors Index
	Authors Index
	Authors Index
	Authors Index
	Authors Index
	Authors Index
	Authors Index
	Authors Index
	Authors Index
	Authors Index
	Authors Index
	Authors Index
	Authors Index
	Authors Index
	Authors Index
	Authors Index
	Authors Index

