SOFC materials as seen by neutrons
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Abstract

Ongoing climate change of technogenic nature is one of the greatest challenges the
modern society has been facing for decades now. Carbon-based energy vectors
employed around the globe until recently resulted in uncontrolled release into the
atmosphere of huge amounts of long-lived carbon dioxide putting the whole planetary
climatic system in danger. State-of-the-art carbon neutral energy sources range from
nuclear power to renewable energy systems based on wind, solar, geothermal or tidal
energy. Fuel cells are another example of very promising environment-friendly energy
conversion and storage technology. This talk will focus on the applications of neutron
diffraction for the study of ionically conducting solids with particular emphasis on
ceramic oxygen-ion and proton conductors. These represent the cornerstone of the Solid
Oxide (SOFC) and Proton Conducting (PCFC) Fuel Cell technologies defining the net
efficiency and long-term stability of fuel conversion plants. Because of its extremely high
sensitivity to light elements neutron scattering is an ideal tool for probing the crystal
structure of oxygen-ion and proton conducting oxides as well as mechanisms of ion
transport therein. Examples of such analysis will be given in the context of energy
storage/conversion applications.
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