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In-situ XAFS Analysis for Fuel Electrode Catalysts of
Intermediate Temperature Solid Oxide Fuel Cell
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The intermediate temperature solid oxide fuel cell (IT-SOFC) is one of the promising candidates for the clean power
supply. In this study, we used the in-situ x-ray absorption fine structure (XAFS) measurement techniques to solve the
following two problems in the IT-SOFC development. One is to explore highly active fuel electrode catalysts that
dominate the SOFC output power. We measured the reduction rate of the catalysts, since it has a strong correlation with
the catalyst activity. Using the simple transmission mode XAFS technique, we evaluated Ni-, Co-, and Fe-based catalysts
alone without assembling into SOFC. Our systematic exploration found that annealed pure Ni shows higher reduction rate
than Ni alloys. The same trend has been confirmed for Co. In contrast, pure Fe has shown a poorer performance
compared to Fe-Ni and Fe-Co alloys. The other problem is to investigate how the support by electrolytes, which is
necessary in fabricating SOFC, affects the activity of the catalysts. For this purpose, we also used the in-situ XAFS
analyses. Our analyses clarified that the support by electrolytes slightly lowers the activity of pure Ni and Co, whereas it
increases the activity of pure Fe.
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