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In-situ XAFS analysis of SOFC for improvement of its performance (1)
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In this study, we utilized the in-situ XAFS analysis technique to explore high efficiency anode catalysts for
the intermediate temperature solid oxide fuel cells (SOFCs), focusing on the effects of electrolytes supporting
the catalysts. At first, we changed the annealing temperature after the BZY electrolyte supporting process and
found that the higher temperature resulted in the higher reduction rate of the NiO catalyst during the SOFC
operation. Note that the reduction rate had been confirmed to have a positive correlation with the catalyst
activity. We also changed the mixture ratio of NiO and BCY and confirmed that the more amount of NiO lead
to the higher reduction rate. Regarding the composition of Ni to Fe in the catalyst supported by the BZY, the
reduction rate became higher as the Ni ratio increased. We also investigated the effect of the NiO particle size,
comparing two levels of particle size without electrolyte supporting. As a result, 40 nm NiO powder showed
higher reduction rate than 1 um.

We also studied about the hardware that was necessary to investigate the degradation mechanism of the
cathode electrode by the in-situ XAFS measurements. We attempted to improve the furnace structure to realize
sufficient sealing at elevated temperature. We also attempted to minimize the background noise that was
indispensable to perform electron conversion electron yield XAFS experiments. As a result, effective
technique is shielding a detector of electron conversion electron yield in SUS mesh.
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