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Abstract

Polymer electrolyte fuel cell (PEFC) systems have been under developing for residential cogeneration
systems and electric vehicles. Energy conversion efficiency should increase and the cost should be
reduced for the practical application. Therefore, activity of electrocatalysts based on platinum must be
improved for the oxygen reduction reaction, because the efficiency loss of the overpotential by the
oxygen reduction reaction (ORR) is the biggest among the efficiency losses.

Pt/WOx electrocatalyst was known as anti-CO poison electrocatalyst for the oxidation of CO contain Hs
fuel, but the activity for the ORR has not been investigated. In this study, the activities of the anodic
and the cathodic WOx electroplated electrodes on Pt have been studied for the ORR. The Pt surface
area of the anodic electroplated electrode seemed to increase during the potential scanning, and the
apparent current density of the ORR increased. For the cathodic electroplated electrode, the ORR was
observed from higher potential than that for Pt electrode, but the activity of the cathodic electroplated
electrode was less than Pt electrode in the region lower than 0.9 V. These behaviors might be caused
by the interaction between Pt and the WOx. The anodic electroplated electrode with large real surface
area was stable after potential scanning, but WOx made by the cathodic electroplated electrode

dissolved slowly.
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Figl Cyclic voltammogram of Pt and anodic
electroplated P-WO_ clectrode in 1M H,SO, at 25C
under N,

Fig2 Cyclic voltammogram of Pt and cathodic
electroplated P-WO_ electrode in 1M H,S0, at 25C
under N,
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Fig. 3 Tafel plot of first anodic sweep with 103 V s1
for oxygen reduction reaction on Pt and Pt — WO, in
1M H,SO, at 25°C under O, . M : anodic
electroplated Pt — WO, ; @: Pt ; cathodic
electroplated Pt — WO, OOV A-01V: O:-0.2
V ; [:-0.3V vs. SHE.
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Fig. 4 Tafel plot of 5t anodic sweep with 103 V st

for oxygen reduction reaction on Pt and Pt — WO, in

1M H,SO, at 25°C under O, . M : anodic

electroplated Pt — WO, ; @: Pt ; cathodic

electroplated Pt — WO, S0V A-01V: O:-0.2
V ; [:-0.3V vs. SHE.
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Fig. 5 Cyclic voltammogram of cathodic electroplated
Pt — WO, in 1M H,SO, at 25°C under N, after 5t
cycle sweep with 103 V s1,
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Fig. 6 CCD microscope image of cathodic electroplated
Pt—WO, at—0.3 V vs. SHE.

x 1000

0.05 mm

Fig. 7 CCD microscope image of cathodic electroplated
Pt— WO, at-0.3V vs. SHE after 5 cycles of 103V st
sweep in 1M H,SO, at 25°C under O, .
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