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BT SR E [ ELE 0.2 mol/L). B IE 2h fiz
BIE)RA, B 38 h JFRIAT TR, ¥ R R H
WERREE AL 5 R I, SRJSTE 100 °C AL
FrF T4 10 min, BUH S SZRION 400 °C 15 3k o,
JBbe 10 min J5, HUBTEZRSS A [RERE . T
Mbe. EIE 10 R, BE—IRED I REL 1h,
IR EM R E A
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JEJ9(25+1) °C.
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Fig. 1 SEM images of Ti/IrO,+MnO,+

CeO, anodes prepared with different Ce
contents: (a) 0; (b) 5%; (c) 10%; (d) 15%;
(e) 20%; (f) 25%; (g) 30%
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Fig. 2 Cyclic voltammetry curves of Ti/IrO,+MnO,+CeO, El 3 Ce &EXHRZ fAT 2N

anodes with different Ce contents Fig.3 Effect of Ce contents on voltammetric charge
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Fig. 4 Oxygen evoluton polarization curves of Ti/IrO,+

MnO,+CeO, anodes with different Ce contents
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Fig. 5 Effect of Ce contents on polarization potential under

same current density
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Fig. 6 Normalization curves of oxygen evolution current of
Ti/IrO,+MnO,+CeO, anodes with different Ce contents
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Fig. 7 Impedance multiple plane diagram of Ti/IrO,+MnO,+

CeO, anodes with different Ce contents (Points are measured

plots; plot is fitted curves from circuit diagram in upper right

corner)
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na N 0.85; BAE Ce FrEmIsGm, FHRKIIRFFE 0.7
KA, T Ce &N 30%0F, ng XIEME] 0.86, X
FW] Ce SEN 10%A1 30%MEAYZE BA KNS
FERBARKIFLIRZ, X 55 i B0 R IR S G IRLF
) —EE a0 SEM FzR, {H Ce &80 30% M3k Z 3K
ORIt 5 ST ROk /N T B AR & 1 . ISR 1 AT DL
tH, B CeO, SR, R AN RAELIZH TR, 4
CeO, T HET 10% 0, R AN RAAFIITIAF] /N, H
FeBEE CeO, FrEME— LM, R RAE B A 1Y
Ko Reg B ARAR HH IR [FRE IR, 75 CeO, B8N 10%
IR BN, XA B TX TR 0T, RALE
ZHAJEEIA, EE R AR I A TE 2R 5 R AR
Ri, {H CeO, FrEdt— LN, PG T HTFIES
H IrO, UKL (] A& 38, AT KRR . 7R 1 H R B
2, BEE CeO, HrEMIYM, O QqHZWIG I,
CeO, FH%ET 10%, OrFl Qg MHIFIIE i K ME. H
R, B CeO, HRMHE—LHM, OF Qu fEFFK.
ORI O F1 Qq HE 10%Ce0, F &M Ti/lrOy+
MnO,+CeO, FHIR B F L H AL CeO, FEH Ti/lrO+
MnO,+CeO, FHR BE A S (1) F A AL V5 28 o 3 2 PR A 1
TCE A MR 25K, 4F SPUERE LR 5d EL
8, FHARAN T, XESM LA R E N
AT A, SR AR AN T DAIE— 5 8 5 A
YR TR A R T Y, 3 e R P R A T

1Ry A Qg 7T LAY 5 b PP fik A0 AR S0 420 LRI 11
HAEALTE PRI RN, B 8 fEH THE 400 °C T il 1)
Ti/IrO,+MnO,+CeO, FLHK{E 0.5 mol/LH,SO, &7+ 1)
Oa 1 1/RyBE CeO, &M EE. 1/R A QyHEIRZE

£ 1 A Ce F &M Ti/IrO,+MnO,+CeO, PR 1 HLI 2 PRLBTIE A5 ) 1 5 2 Kl
Table 1 Summary of fitted EIS data for the Ti/IrO,+MnO,+CeO, anodes with different Ce contents

Mole fraction

o Calts RJ(Q-cm?) R/(Q-cm?) OJ/(Q em™s") ne R /(Q-cm?) Oa/(Q " em™s") na
0 0.20 3.42 2.67 0.97 1.68 0.046 0.68
5 0.18 3.06 3.57 0.99 1.54 0.054 0.71
10 0.17 2.78 3.96 0.98 1.49 0.067 0.85
15 0.20 3.63 2.89 0.98 1.53 0.059 0.72
20 0.21 4.26 2.90 0.97 1.67 0.043 0.70
25 0.21 4.72 2.04 0.97 1.74 0.038 0.73
30 0.23 5.67 1.83 0.98 2.02 0.029 0.86
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Fig. 8 Effect of Ce contents on 1/R, and Qg4 values of
Ti/IrO,+MnO,+CeQ, anodes
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Preparation and performance of
Ti-based IrMn composite coating electrode doped rare-earth Ce

BAI Mao-jinl’ 2 ZHOU Jian"?, WANG San-fan"2, ZHAO Xiao-yunl’ 2

(1. School of Environmental and Municipal Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China;
2. Engineering Research Center for Cold and Arid Regions Water Resource Comprehensive Utilization,

Ministry of Education, Lanzhou 730070, China)

Abstract: Ti/IrO,+MnO,+CeO, electrodes with different Ce contents were prepared by sol-gel method at 400 “C. The
effects of the Ce content to Ti/IrO,+MnO,+CeO, electrode on microstructure and electrochemical properties was
analyzed by SEM, cyclic voltammetry, oxygen evolution polarization curve and AC impedance test. The results show that
the surface of each coating is composed of cracked low-lying areas and dense high-long areas, when the content of Ce in
the coating is 10%, the surface morphology and structure of the coated electrode can be significantly improved, and the
specific surface area increases. In terms of electrochemical performance, moderate CeO, can increase the electro-catalytic
performance of Ti/IrO,+MnO,+CeO, electrode compared to the Ce-free IrMn electrode, and the Ti/IrO,+MnO,+CeO,
electrode with the Ce content of 10% has the highest electrochemical activity.
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