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Abstract

In order to improve the catalytic activity of an oxygen
evolution electrode, the platinum group metal oxides coated
electrodes have been investigated by the chronopotentiometric
measurements and the real surface area of an electrode has
been estimated by the cyclic voltammetry.

Generally, the overpotential characteristics of the
electrodes are improved by mixing of platinum group metal
oxides. In 1M HQSO4, it was found that the Ti/IrOz—RuOZ
complex electrode had a better catalytic activity for the
oxygen evolution reaction than of the Ti/IrO2 or Ti/RuOZ.
The complex electrode was most active among the tested
electrodes for oxygen evolution. On the other hand in 5M
NaOH the Ti/ Ru09-RhyO4 complex electrode was found to be
most active for the oxygen evolution reaction. The properties
of these complex electrodes might be caused fundamentally by
the low overpotential characteristics of Rqu both in acid and
in alkaline. The activity of RuO9 was improved by the addi-
tion of RhyOq or IrO,.
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Table 1 Analysis of cell voltage

Cell Chloralkali electrolytic cell Water electrolyzer
Current density/ Adm 2 30 20
Temperature / °C 90 80
Reversible cell voltage / V 2.32 1.19
Anode overpotential / V 0.05 0.33
Cathode overpotential / V 0.10 0.30
IR loss / V 0.53 0.35
Total cell voltage / V 3.01 2.17
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Fig.1 Tafel plots for platinum group metals and oxides
coated electrodes at 25°C in IM sulfic acid solution
saturated with oxygen

A:Pt wire, B:Ti/Pt, C:Rh wire, D:Ti/Rh203

E:dr wire, F:Ti/IrOy, G:Ti/RuOy
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Fig.2 Cyclic voltammograms for platinum group metals and oxide coated electrodes

at 25°C in IM sulfic acid solution saturated with nitrogen; dE/dT=100mV/sec
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Fig.3 Tafel plots for platinum group oxides coated
electrodes at 25°C in IM sulfic acid solution saturated
with oxygen

A:Ti/lrO, (decomposed at 500°C) B:Ti/IrOy
(decomposed at 350°C, annealed at 500°C for 1h);
C:THRuO2; D:Ti/RhyOqy; EUH/“OZ(H—Rh203BY
F:Ti/RuO9(7)-1rO4(3)
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Fig.4 Tafel plots for platinum group oxides coated
titanium electrodes at 25°C in 5M NaOH solution
saturated with oxygen

A:Ti/lr02, B:Ti/RuQy, C:Ti/Rh203
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Fig.5 Tafel plots for mixed platinum group oxides
coated titanium electrodes at 25°C in 5M NaOH solu-

tion saturated with oxygen
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