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Analyses of fuel cell reactions at Pt-based alloy single-crystal electrodes

WAKISAKA, Mitsuru

3,800,000

Pt

(LEIS) (ST™)
Pt-Co Pt
Co(111) Co Pt(111) 25

(LEED)

The use of single-crystal electrodes is highly essential in order to understand
high performance of Pt-based alloy electrocatalysts in polymer electrolyte fuel cells. We have
established a facile, inexpensive technique to obtain Pt-based alloy single-crystals with desired alloy
composition. The single-crystal surfaces were freshly prepared by heating in H2. It was demonstrated by
low energy electron diffraction and low energy ion scattering that the heat treatment resulted in the
formation of a Pt skin layer with a (1 x 1) surface structure on Pt-Co (hkl) surfaces. We examined the
oxygen reduction activities of Pt-Co alloy (hkl) single-crystals by the rotating disk electrode (RDE)
method. The kinetically-controlled current density jk at Pt-Co(111) electrodes was found to depend

strongly on the Co content, and found to reach the maximum at x = 25 atom%, which is more than 25 times
higher than that of Pt(111).
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