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In this study, we have explored high efficiency anode catalysts materials that are indispensable to realize low
cost intermediate temperature solid oxide fuel cells (SOFCs), by using the in-situ XAFS analysis technique.
We synthesized Ni-Fe alloys from NiO material with very fine particle size, focusing on the effects of particle
size on the catalyst performance. The in-situ XAFS measurements have clarified that the higher Ni/Fe ratio
leads to the earlier start of the reduction process both for Ni and Fe. Note that the reduction rate had been
confirmed to have a positive correlation with the catalyst activity. We have also investigated the effect of
BaZr, YOz s (BZY) electrolytes that support the Ni-Fe anode. We found that the fine particle of NiO resulted
in less lowering of the reduction rate.

We also built some hardware to investigate the degradation mechanism of the cathodes in SOFCs. We
attempted to reduce the noise from the furnace and to improve the gas sealing in the cell. Regarding the
furnace, the measures we examined in the previous term did not sufficiently reduce the noise while the heater
power was supplied. However, by making the heater power off temporarily, we succeeded to obtain Ba
Ls-XANES spectrum from the BZY electrolyte at 500°C in the electron conversion yield XAFS mode.
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