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The aim of this study is to obtain a concept to design high performance
platinum-free electrode catalysts for alkaline anion exchange membrane fuel cell having higher catalytic
activity than platinum-based catalysts. The following materials and structure-activity relationship were
examined: (1) Activity dependence of Ni oxides on oxidation number, (2) Effect of promoters to Co0, (3)
Size effect of nano-sized Ag metal particles, (4) Ru-Ir nano-bimetal particles. We found that (4) an
alloyed Ru-Ir bimetal nano-metal catalyst is very effective for hydrogen oxidation reaction. The obtained
Ru-1r/C nano-bimetal catalyst showed twice higher hydrogen oxidation activity than Pt/C.
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Fig. 1. Specific activity as a function of redox

potential on nickel oxides.
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Fig. 2. Ag particle size dependent specific activity.
Surface fraction of Ag atoms on perimeter (dotted)
and plane (solid).
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Fig. 3. The specific activities (SAs) of Ru-Ir/C-20,
Ru-Ir/C-60, Ru/C, Ir/C, Pt/C, and Pt-Ru/C. The SAs

of the bimetal catalysts were calculated using the

total metal surface area of the two metals .
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