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Development of metal phosphides as a novel anode material and application to
intermediate-temperature fuel cells

Kikuchi, Ryuji
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Metal phosphides are active for H-H bond dissociation, thermally and
chemically stable, and electronically conductive comparable to metals. Because of these features,
metal phosphides are expected as electrode materials in fuel cells. In this study, metal phosphides
such as Ni2P, CoP, FeP, WP, and MoP have been investigated as anode catalysts for intermediate
temperature fuel cells, and power generation characteristics were evaluated at 220 as H2-02 fuel
cells. The anode performance is in the following order: MoP > WP > FeP > CoP > Ni2P. In addition,
MoP and WP exhibited higher current density per electrochemical surface area than commercial Pt/C.
Carbon materials such as carbon black or carbon nano-fiber mixed in the anode were found effective
to reduce polarization resistances derived from the anodic reaction and gas diffusion in the anode,
leading to better power generation performance. In addition, CO tolerance of MoP and WP anodes was
proved by using 1%CO/H2 gas.
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