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Table 2 Oxygen evolution reaction mechanism and Tafel slopes

Step Chemical equation b/mV dec™
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(1) $-0+5-0>25+0, T 15
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Table 3 Reaction order of H" at the different oxygen evolution

K11 R [RHT RCRLAL R R BE X FR AR (Ti/IrO; (0.5)+MnO; (0.5))
FEL VAL 5 55 I 5 i
Fig.11  Current density as function of temperature at the

different oxygen evolution potential
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Table 4 Apparent activation energy at different oxygen

potential evolution potential
Potential/V  Linear fitting equation r? O Potential/\VV  Linear fitting equation r’  AGy/kJ mol™
1.25 1gj=0.161pH—1.308 0.983 0.16 125  Igj=—1582.863(1/T)+3.895 0.988  30.31
1.35 1gj=0.265xpH—0.703 0.989 0.27 135  Igj=—712.558<(1/T)+1.590 0991  13.64
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Kinetics of Oxygen Evolution Reaction on Ti/lrO,+MnO, Electrode
Form Acid Solution

Zhou Jian*?, Jia Yu'?, Song Xiaosan'?
(1. Lanzhou Jiaotong University, Lanzhou 730070, China)

(2. Key Laboratory of Yellow River Water Environment in Gansu Province, Lanzhou 730070, China)

Abstract: Ti/lrO,+MnO, composite electrodes were prepared by thermal decomposition. The kinetics of oxygen evolution reaction on
Ti/lrO,+MnO, electrodes were studied deeply with quasi-stationary polarization curve recorded by slow linear potential sweep
voltammetry. The related kinetics parameters, reaction process and rate determining steps were obtained. Tafel linear regions with double
slopes are explained well by analyzing the Ohmic voltage drop corrected Tafel curves. Kinetics equations based on the proposed oxygen
evolution reaction mechanism are deduced mathematically, which are in good agreement with the experimental results. The reaction order
of hydrogen ion is close to 0, the one of apparent activation energy of 30.31 kJ/mol in the low potential region and the other of 13.64
kJ/mol in the high potential region, which further proves the correctness of above mathematical model.

Key words: Ti/lrO,+MnO; electrode; kinetics of oxygen evolution reaction; Tafel curve
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