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Alloy Clusters Produced by Plasma-Gas-Condensation for

Catalysts in Electrode of Polymer Electrolyte Fuel Cell

Takehiko Hihara
(Nagoya Institute of Technology)

Abstract:

A great deal of interest has been concentrated on nano-scale heterogeneous materials because
their physical and chemical properties are significantly different from homogeneous counterparts. A
plasma-gas-condensation (PGC) type cluster source, which is a combination of sputter vaporization
and inert gas condensation techniques, is one of the candidates for this purpose. It is versatile to
vaporize transition- and refractive-metals, and enable to control the cluster size by adjusting the
sputtering power, the gas pressure and the volume of cluster growth region. In this work, we have
deposited Ni- and Co-based alloy clusters on conductive carbon papers by PGC cluster deposition
apparatus and applied to an anode electrode as catalyst. We have measured the output electric
power of the polymer electrolyte fuel cell (PEFC) with hydrogen gas and compared with the
electrode catalyst made of the single elemental metal clusters. As results of performance
measurements of the alloy clusters as catalysts for PEFC, we found that Ni-Zn and Co-Cu alloy

clusters were appropriate for the anode catalysts.
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