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Fig.1 SEM images of Ir-Si (a, c) and Ir-Si-Ce (b, d) electrodes at different magnifications
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Fig.2 EDS spectrum of particles on the surface of the

electrode
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Table 1 Element distribution of EDS spectrum

Element /% /% Sigma
(0] 11.28 0.31
Si 0.71 0.11
Ti 18.38 1.64
Ce 0.00 0.00
Ir 69.62 1.44
Total 100.00
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Fig.3 Cyclic voltammetry curves of different anodes (vs SCE)
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Fig.4 Voltammetric charge with different anodes
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Fig.5 Oxygen evolution polarization curves of different anodes

(vs SCE)
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Table 2 Potential at the inflection point and slope after the
inflection point of oxygen evolution polarization

curves with different anodes

Material  Ir-Si-Ce Ir-Si  Ir-Ta-Sn Ir-Ru  Ir-Ta Ir-Sn
Potential/V ~ 1.267 1.228 1.266

Slope 0.737 0.681

1.342 1.342 1.427
0.319 0.355 0.281 0.145

AT PR B i o PRI 2 BT 7 5 45 R — 3, Tr-Si-Ce HIRR HY
AL TGP B E TR AR (Ir-Ta-Sn. Ir-Ru. Ir-Ta.
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AT K 45 m 5 IO AR o BRI 9 i Ay, RNV PR A A i
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IG T Ir-Si HEAR, AH L TS R AR AR 280 KT Te-Si FEAK .
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Fig.6 Effect of different anodes on polarization potential under

the same current density (vs SCE)
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Fig.7 Normalization curves of oxygen evolution current of

different anodes
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Table 3 Potential at the inflection point and slope after the
inflection point of normalization curves of oxygen

evolution current with different anodes

Material  Ir-Si-Ce Ir-Si
Potential/V  1.201 1.228 1.294 1.333 1.330 1.418
Slope 0.004 0.010 0.004 0.218 0.018 0.007

Ir-Ta-Sn  Ir-Ru  Ir-Ta Ir-Sn
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A o IR, AHEE T AR H A, Tr-Si-Ce HLAR BT 4R
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Fig.8 Cell voltage of different anode materials as a function of

electrolysis time

5200 - -
- —m—Ir-SiCe —e—Ir-Si
s F —o—Ir-Ta-Sn —v—Ir-Ru
= Ir-Ta ——Ir-Sn
= 5000
=2
g L
S§]
g o \
S L
a
4600 -
:
2 L
O 4400
-
5 L
S 4200 L L L L
- 80 120 160 200 240

Current Density, j/A-m”

B9 ANIA) BH B A4 L 1) RE AR BE FE U RE (AR 1k
Fig.9 Power consumption of different anode materials as a

function of current density
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Fig.10 Comparison of alkali consumption, chlorine production

and chlorine reduction rate of different anode materials
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Preparation of Ti-based Ir-Si-Ce Composite Oxide Anode and Its Electrocatalytic
Performance

Zhao Xiaoyun'?, Zhou Jian'?, Wang Sanfan'?, Zou Xin'?, Zhang Xuemin"

2

(1. Lanzhou Jiaotong University, Lanzhou 730070, China)

(2. Engineering Research Center for Cold and Arid Regions Water Resource Comprehensive Utilization, Lanzhou 730070, China)

Abstract: The Ti/IrO,-SiO; and Ti/IrO,-Si0,-CeO, composite oxide anodes were prepared by thermal decomposition method. The

apparent morphology of the electrode was characterized by SEM. The cyclic voltammetry curve and oxygen evolution polarization curve
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were used to characterize the electrocatalytic performance of self-made electrodes and commercial electrode (Ir-Ru, Ir-Sn, Ir-Ta, Ir-Ta-Sn).
The cobalt was recovered from the cobalt chloride solution by a double-membrane three-compartment electrolytic reactor. The advantages
and disadvantages of cell voltage, power consumption and chlorine inhibition performance of self-made electrodes and commercial
electrodes were discussed. The results show that the doping of rare earth Ce is beneficial to the improvement of surface roughness, active
surface area and electrocatalytic activity of the electrode. Compared with Ir-Si, Ir-Ru, Ir-Sn, Ir-Ta and Ir-Ta-Sn electrodes, the Ir-Si-Ce
electrode has the lowest oxygen evolution potential and the highest electrocatalytic activity. In the experiment of recovering cobalt by the
electrodeposition method, the Ir-Si-Ce electrode cell has the lowest voltage and energy consumption and the best chlorine inhibition
performance compared with other electrodes. The chlorine reduction rate of it is as high as 97.5%.

Key words: Ti/IrO,-Si0,-CeO,; oxygen evolution potential; electrocatalysis; chlorine gas reduction rate
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