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Abstract

The climate change, the decreasing of petroleum supplies and the abrupt increase of the energy demand due to the
emerging countries and to an energy-hungry society, has driven the interest towards new energy and more
efficient devices of energy production. Only a strong acceleration of alternative devices of energy production and
an increase of renewables, can succeed in reducing pollution, improving the climate and at the same time assuring
the energetic autonomy and competitiveness. In this scenario, electrochemical cells show several economic and
environmental advantages compared to the conventional industrial processes. Fuel cells are an excellent
alternative to the conventional systems of energy production in terms of CO, emissions, low noise and flexibility
of fuels and generated power. Solid oxide fuel cells (SOFC) in particular, are one of the most promising energy
devices for their high efficiency, modularity, low emissions and the possibility to be directly fuelled with natural
gas, GPL and alcohols. Lot of efforts are however necessary to develop commercially available generators and to
increase their stability lowering at the same time their costs. These hurdles can be partially overcome lowering the
operating temperature but also using more economic and easily scalable manufacturing techniques. These
objectives can be reach deepened the knowledge on the relationships between SOFC materials and the main
industrial production processes (tape casting and screen printing) necessary to obtain cell of dimensions close to
the commercial ones with easily scalable processes.

In this work the main issues related to tape casting and screen printing of nanopowders for SOFC ceramic devices
is presented. Nano-powders represent the forefront of materials for SOFC. Nano-structured powders exhibit in
fact important size-dependant properties such as high catalytic activity, low sintering temperatures and therefore
high performances. Aim of this study is to find the correlation that link the process parameters with the
nano-materials properties in order to enhance the performances and the durability both of the materials and of the
final device. One of the most critical issue is to produce homogeneous and stable ceramic suspensions of
nanopowders. The process optimization can be obtained merging the surface and morphological properties of the
nanopowders considered (shape, dimensions’ distribution, surface area, etc.) to its behavior in suspension
(viscosity, zeta potential, etc.) either organic of water-based, in order to obtain a well dispersed and homogenous
system. With this kind of control, it is possible to produce large area reliable devices with the necessary
reproducibility and reliability.
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