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Prof. Jorge Ribeiro Frade. Full Professor of Materials 

Science and Engineering at the University of Aveiro, 

Portugal. 

Materials for energy conversion: Guidelines to 
match redox changes in fuels and electrochemical 

conditions of high temperature SOCs 
 

Prof. José Francisco Fernández. Research Professor at 

the Instituto de Cerámica y Vidrio (CSIC), Spain. 

From the lab to the industry: there is plenty of 

room for research 

Dr. Francisco Cambier. Senior Scientist at the Belgian 

Ceramic Research Center, Mons, Belgium. 

Recent developments in advanced biomaterials 
for implants 

Prof. María Isabel Osendi. Research Professor at the Instituto 

de Cerámica y Vidrio (CSIC), Spain. 

Multifunctional ceramic materials containing carbon 
nanostructures 

Prof. Alicia Durán Carrera. Research Professor at the 

Instituto de Cerámica y Vidrio (CSIC), Spain. 

The future in glass 
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9:30 h. Opening  

Dr. Angel Caballero (Vicepresidente Adjunto de Transferencia del 

Conocimiento, CSIC, Spain) 

Dr. Antonio Javier Sánchez-Herencia (Vicepresidente Adjunto de 

Programación Científica, CSIC, Spain) 

Dr. Fausto Rubio (Director en funciones del ICV- CSIC, Spain) 

10:00-11:00 h Prof. Alicia Durán Carrera (ICV-CSIC, Spain) 

The future in glass 

11:00-11:30 h Coffee Break 

11:30-12:30 h Prof. Jorge Frade (University of Aveiro, Portugal) 

Materials for energy conversion: Guidelines to match redox changes 

in fuels and electrochemical conditions of high temperature SOCs 

12:30-13:30 h Dr F. Cambier (University of Mons, Belgium) 

Recent developments in advanced biomaterials for implants 

13:30-15:00 h Lunch Buffet (ICV) 

15:00-16:00 h Prof. Maria Isabel Osendi (ICV-CSIC, Spain) 

Multifunctional ceramic materials containing carbon nanostructures 

16:00-17:00 h Prof. José Francisco Fernández (ICV-CSIC, Spain) 

From the lab to the industry: there is plenty of room for research 
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The future in glass 

Glass is a material known since antiquity and an essential element in the 

development of scientific knowledge and the advancement of civilization. Good 

examples are the optical glass for telescopes, permitting the advancement of 

astronomy, and a key element for the development of navigation; or its use as 

containers - bottles or jars - which allowed the preservation of foods and 

beverages; or its significant role in the development of architecture, from Gothic 

stained windows to modern buildings transparent facades. 

Glass materials are used in many applications based on their inherent 

properties (transparency, isotropy, homogeneity) for irreplaceable products in 

daily life. But they have also allowed very important advances in laser 

technology or astrophysics, nuclear fusion, solar technology, 

telecommunications or biomedicine.  

In this way the role of scientific research is increasingly important. Some clear 

examples: from mass production of optical fiber –the material substrate of the 

tremendous development of information and communication technologies -, to 

the production of traditional products with increasing benefits (safe containers, 

multifunctional glazing, windshield, etc.), the common factor is an increasing 

technological content and the growing importance of the research involved in 

the processes and in the final products.  

From Egypt to the XXI century, the glass goes along tirelessly the great 

adventure of humanity. Invisible, transparent and discrete substrates of glass 

contribute to the universal dream of going further, to see farther, to know the 

very origin of the cosmos and life. The future is built in glass. 
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Materials for energy conversion: Guidelines to match 

redox changes in fuels and electrochemical conditions 

of high temperature SOCs 

Though a wide range of materials have been studied for electrochemical and/or 

catalytic conversion of fuels, most developments still rely on rather classical 

materials such as yttria stabilized zirconia (YSZ) electrolytes, Ni-YSZ fuel 

electrodes and LSM oxygen electrodes, mainly because most alternative 

materials fail to meet redox conditions imposed by fuels and electrochemical 

requirements for their conversion. Stability limits may vary from sudden collapse 

by phase decompositions to subtle structural changes with negative impact on 

critical properties, thermomechanical constraints and compatibility with other 

cell materials. 

Thus, one revises thermodynamic guidelines to screen materials for energy 

conversion, by re-assessing redox stability limitations versus fuel conversion, 

for representative types of materials (fluorites, perovskites and related 

materials, spinels). Selective study cases illustrate prospects to induce unique 

properties in materials with metastable defect chemistry after sintering under 

controlled redox conditions. 

Structural changes induced by redox changes also yield a significant 

contribution of chemical expansion, with risks of failure by thermochemical 

constraints under chemical or electrochemical potential gradients, and 

incompatibilities in multilayer energy conversion systems. 
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Recent developments in advanced biomaterials for 

implants 

With a predicted ageing population and increasing expectations regarding the 

quality of life, there is an ever increasing demand for procedures such as total 

hip replacements, teeth and bone reconstructions, spinal fusions, resulting from 

conditions such as articular cartilage degeneration, osteoporosis, accidents, etc. 

All these surgeries require the use of materials being commonly called 

"biomaterials", because they interact with the living tissues. Among the 

biomaterials, ceramics play a more and more important role, because of their 

specific properties, like inertness for some of them (mainly the dense oxide 

ceramics); but also for calcium containing ceramics because of their ability to 

enhance the bone reconstruction (problems of osteoconduction, 

osteointegration, etc.). 

The talk will comprise 3 main parts: i.e. an overview of the ceramics available 

for healthcare and for clinical applications; the description of a European 

network called Newgen (New generation biomimetic and customized implants 

for bone engineering – Cost MP1301) in which the Instituto de Cerámica y 

Vidrio plays an important role and, finally, the focus on some recent 

developments obtained in calcium phosphate materials as substitute for bones. 

For those last materials, a special attention will be paid on techniques allowing 

mimicking bones and on the cytocompatibility of such scaffolds in the presence 

of human cells and their use as antibacterial structures. 

 

Work in in cooperation with:   

S. Hocquet, Belgian Ceramics Research Centre 

A. Leriche LMCPA, University of Valenciennes   
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Multifunctional ceramic materials containing carbon 

nanostructures 

The need for materials that can survive extreme temperatures and chemically 

corrosive environments for areas like aerospace and transportation has been a 

constant impulse in the structural ceramic research field. Notwithstanding, uses 

in other engineering areas, possibly not so demanding but of marked practical 

interests, like friction and wear components, micro-electromechanical devices, 

heat shields, filtration and membrane technologies or thermal management 

increase the scope of study for these materials. In fact, over the last few years, 

there has been a growing interest in developing new ceramics with enhanced 

mechanical properties together with novel electrical and thermal functionalities. 

This pursuit is motivated by the need of better materials but also for 

requirements of higher efficiency and lower cost of industrial processes, 

therefore, materials that can serve several purposes or functionalities are 

intensely sought. 

The upsurge of a new family of ceramic composites containing carbon 

nanotubes or graphene layers is described in this lecture. The particular 

electronic, thermal and mechanical characteristics of these carbon 

nanostructures are reviewed, putting the emphasis in the key factors to consider 

for developing multifunctional ceramic composites. Generally, these composites 

are fabricated by powder technology; therefore, mixing and sintering issues are 

emphasized to get the best of these unique fillers. Examples of the high 

electrical conductivity and exceptional mechanical properties, in conjunction 

with the outstanding wear behaviour, achieved for silicon nitride and silicon 

carbide composites by an appropriate selection of the nanofillers are revised. 

Besides the bulk composites, the design and potential of novel hybrid 

structures, where the patterned ceramics is used as a template for the growth of 

carbon nanostructure is also illustrated. 
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From the lab to the industry: there is plenty of room for 

research 

In recent years it has strongly emphasized the need to be active in knowledge 

transfer activities from the universities and public research centers. Some 

researchers concern to bring their research to practice but how to interact with 

the private sector is not a common skill of the research laboratories. Business 

demand is distant and even away from the academic interests of the research 

centers. In addition, funds of research laboratories suffer the vicissitudes of 

economic policies in a globalized world. So the current question is how to deal 

with the transfer of knowledge as the basis of obtaining returns on research?. 

To produce value a disruptive challenges need to be addressed (the 

technological breakthrough), usually based on an important scientific discovery. 

Nanoparticles and nanostructures offer tremendous possibilities to develop new 

technologies. To add value to these technologies it is mandatory to design 

products that are the way to reach the market in a certain time.  

In this presentation, practical examples of knowledge transfer processes that 

allow the jump of a discovery in the laboratory to an industrial application are 

analyzed. Examples of new market product related the incorporation of 

functionalities in a mature sector as the traditional ceramic are revised. Key 

parameter of success related the good practices in knowledge transfer are 

considering as well main difficulties. Different examples of diversification are 

presented covering ceramic oriented materials; the incorporation of 

nanotechnology in traditional ceramics and the entrepreneur experience to 

launch a spin off company are analyzed. 
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The Institute for Ceramics and Glasses (ICV) is one of the more than 120 

centers belonging to the Agencia Estatal Consejo Superior de Investigaciones 

Científicas (CSIC). The ICV is ascribed to the Area of Science and Technology 

of Materials of the CSIC and its main function is to perform research in the field 

of Science and Technology of Ceramic and Glass Materials. 

The ICV was founded in 1964 emerging from the Silicates Department of the 

Patronato "Juan de la Cierva" and due to a very important and significant 

research in the field of porcelain. Since then, the Institute has grown human and 

scientifically. From the scientific point of view, the early work, pioneers in their 

field, allowed the ICV to be excelling in research and innovative at that time in 

biomaterials and absorbent materials. 

The ICV has developed research in key areas such as magnetic ferrites, 

semiconductors, glass matrix composites, refractory, oxide and non-oxide 

ceramics, sol-gel processing, superconductors, new materials for energy 

applications, biomaterials, thermal barriers, glasses for photonic applications, 

fuel cells, etc.  

As a result of the continued advances in the different research fields, an 

important technological transfer to Spanish industrial sector has been produced, 

in both areas (ceramic and glass), growing and strengthening it enormously to 

compete into a global world. 

All scientific knowledge acquired during these 50 years will enable the next 

generation of ICV researchers to address the future challenges related to 

Ceramic and Glass that are required in the current society. 
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50º Aniversario del Instituto de Cerámica y Vidrio  

 

El Instituto de Cerámica y Vidrio (ICV) es uno de los más de 120 centros 

pertenecientes a la Agencia Estatal del Consejo Superior de Investigaciones 

Científicas (CSIC). El ICV está adscrito al Área de Ciencia y Tecnología de 

Materiales del CSIC y su función es llevar a cabo investigaciones en el campo 

de la Ciencia y la Tecnología de los Materiales Cerámicos y Vidrios. 

El Instituto de Cerámica y Vidrio del CSIC fue fundado en el año 1964 

surgiendo del Departamento de Silicatos del Patronato “Juan de la Cierva” y 

como consecuencia de una importante investigación realizada en el campo de 

las porcelanas. Desde entonces, el Instituto ha crecido tanto en recursos 

humanos como en su desarrollo científico. Desde el punto de vista científico, 

los primeros trabajos que fueron pioneros en su campo permitieron al ICV 

sobresalir en investigaciones, tan novedosas ahora, como los biomateriales y 

los materiales porosos con propiedades absorbentes específicas. 

El ICV ha desarrollado investigaciones punteras en temas tan importantes 

como ferritas magnéticas, semiconductores, materiales compuestos de matriz 

cerámica y/o vítrea, refractarios, cerámicas avanzadas oxídicas y no oxídicas, 

procesamiento sol-gel, superconductores, nuevos materiales para aplicaciones 

energéticas, biomateriales, barreras térmicas, vidrios para aplicaciones 

fotónicas, pilas de combustible, etc. 

Toda esta investigación ha dado lugar a una importante trasferencia 

tecnológica al sector industrial español cerámico  y vítreo, creciendo y 

fortaleciendo su competitividad  a nivel mundial. 

El conocimiento científico adquirido durante estos 50 años permitirá a la nueva 

generación de investigadores del ICV afrontar los retos de futuro del sector de 

la Cerámica y Vidrio que demanda la sociedad actual.  

 

Organising Committee: 

Dr. Fausto Rubio Alonso (ICV, CSIC) 

Dra. Maria Antonia Sainz Trigo (ICV, CSIC) 

Dra. Mª Yolanda Castro Martín (ICV, CSIC) 

Dr. Miguel Angel García García Tuñon (ICV, CSIC) 

 


