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Abstract

Ultra-low Pt-Ru binary alloy catalyst loading gas diffusion electrode for anode of PEFC has been successfully

prepared using the novel loading process for the formation of binary alloy using the ion-exchange reaction

of proton and platinum-ruthenium ion in the proton conductive polymer followed by the chemical reduction

occurred on the surface of carbon powders at the low temperature below 200C .The evidence of the formation

of Pt-Ru binary alloy was strongly supported by the fact showing the sufficient CO tolerance performance of

this electrode even in the 10 ppm CO concentration of hydrogen gas. The formation of the binary alloy and the

control method of its composition will be discussed in this paper.
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Fig.1 Effect of composition of [Pt(NH;),)]Cl,and
[Ru (NH,)e)1Cl; on ruthenium content of the binary
catalyst of the ultra-low Pt-Ru binary catalyst
loading gas diffusion electrode.
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Fig.2 CO oxidation characteristics on the ultra-
low Pt-Ru binary catalyst loading gas diffusion
electrodes.

E1: Prepared by using mixed platinum and ruthenium
ions solution.

E2: Prepared by using the platinum ion solution
followed by ruthenium ion solution.

E3: Prepared by using the platinum ion single
solution.
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Table 1 Ruthenium content of the ultra-low Pt-Ru
binary catalyst loading gas diffusion electrodes.

Symbol Loading amount of Pt-Ru  Ru content of Pt-Ru
binary catalyst / mg cm™  binary catalyst / mol %

E1 0.079 49.7

E2 0.032 52.3

E3 0.030 0

E1: Prepared by using mixed platinum and ruthenium ions
solution.

E2: Prepared by using the platinum ion solution followed
by ruthenium ion solution.

E3: Prepared by using the platinum ion single solution.
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Fig.3 Effect of different loading methods on CO
tolerance performance for the ultra-low Pt-Ru binary
catalyst loading gas diffusion electrode.

E1: Prepared by using mixed platinum and ruthenium
ions solution.

E2: Prepared by using platinum ion solution followed
by ruthenium ion solution.
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Fig.4 CO tolerance performances for PEFC with
the ultra-low Pt-Pt binary catalyst loading gas
diffusion anode electrode under the various CO
contents of hydrogen gas.

(a) Hydrogen gas

(b) Hydrogen gas with 10 ppmCO

(c) Hydrogen gas with 100 ppmCO
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Fig.5 CO oxidation potential for the ultra-low Pt-
Ru binary catalyst loading gas diffusion anode
electrodes with different amounts of loading level.
(a) The ultra-low Pt-Ru binary catalyst loading gas
diffusion anode electrode.

(b) The existing gas diffusion anode electrode with
Pt-Ru binary alloy loading carbon powders.
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