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Abstract

A new manufacturing process for ultra-low Pt-Ru binary alloy catalyst loading electrode has been developed

to reduce its alloy formation period of ageing subsequent to hydrogen reduction process of catalyst ions after

ion exchange process of their ions and H* ion in the cluster of the polymer electrolyte on the surface of carbon

powders. The process is able to drastically shorten the ageing time with temperature rise from 200 C to 300

C under hydrogen atmosphere for the formation of the binary alloy catalyst by the additional processes of

pretreatment of K* ion substitution for H* ion before the ion exchange process and posttreatment of the same

substitution method after the hydrogen reduction process. This new manufacturing process was found to be little

harmful to CO tolerance performance of PEFC.
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Fig.1 TG curves of solid polymer electrolyte with

counter potassium ion (—) and proton (-----) under
N> atmosphere at heating rate of 10 °C min™'.
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Fig.2 Change in ion exchange capacity of solid
polymer electrolyte with counter potassium ion (O)
and proton (A) with increasing the temperature of
heat treatment for 2 hours under the atmosphere of
Na.
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Fig.3 Voltammograms of UL(Pt-Ru)LE using ageing
process at 300 °C for 2 hours (—) and 200 C for
12 hours (----- ) under the atmosphere of Ar. The
sweep rate was 100 mV s™.

7235 C, ZOHBBEERFIZL - T, Bl CO
W IEMERE 2 R A E PtRu oA &l R
TR CHEIECE B,

7
6

.é‘:\'5

v !

ZE3

o = 2

3 1
0 L L L
400 500 600 700 800

Potential / mV vs. RHE

4 300 °C, 2B/ —) L0200 °C, 12 8EHE
() DEBETI-DTNELZBPEP-RuUZTT
AEAEIREERD CO DEBILRICERT RIVLEZES
Z L

Fig.4 Voltammograms for CO oxidation reaction on
the ultra-low catalyst loading electrode with Pt-Ru
binary alloy of 0.022 mg cm™ after ageing process
at 300 °C for 2 hours (—) and 200 °C for 12 hours
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Fig.5 CO tolerance performance of ultra-low
catalyst loading electrode with Pt-Ru binary alloy of
0.022 mg cm2 after ageing process at 300 °C for 2
hours (O) and 200 °C for 12 hours ( &) of PEFC
under the condition of fuel / air.

Fuel composition: 10 ppm CO in 80% H, and 20%
COs..
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