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Fig.1 XRD patterns (a) and magnified region of SnO, (100) peak
(b) of SnO,-NiO-1rO2/Ti electrodes prepared with different

IrO, contents
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Fig.2 SEM morphologies of SnO,-NiO-IrO,/Ti coatings prepared with different IrO, contents: (a) 9.1mol%, (b) 16.7mol%, (c) 23.1mol%, and
(d) 28.6mol%
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Fig.3 XPSspectra of SnO,-NiO-IrO,/Ti coatings prepared with different IrO, contents: (a) Ni 2p, (b) Ir 4f, (c) O 1s, and (d) Sn 3d
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Table 1 Valence distribution atomic fraction of Ir, Ni and the molar fraction of O with different states in SNO,-NiO-1rO,/Ti

electrode coatings with different IrO; content
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Fig.4 Adsorption and desorption (a~d), specific surface area and total pore volume (e), pore size distribution (f) of SnO,-NiO-1rO,/Ti electrodes

with different IrO; contents
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Fig.5 Cyclic voltammetry curves with 50 mV/s sweep speed (a) and
voltammetric charge (b) of SnO,-NiO-IrO2/Ti electrodes with

different IrO, contents
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F2 HEL AR AR T A i R A R T P AT AR R 11
GER, Q NWAHLLA . S5EFR 2 hIMIALER, W]
1110, FI4B Z 0 AP RL I H AL 2 PR RERE A 0. 3 o V24 2B 4%
TP Ry BEE 1rO, BB ANAWIR/N, X 3 B2 NS
P IO, B3 1 3 2 5 FRUA A 2 [0 (A% JR AN A%: A 2R
B, Rk T IEER, N T MR Sk, B
P TR 5 00 285 SR 3 B 1, SNy O, [ VA A R A5 R B 11O,
BRI E PN, B SR ) SnO,-NiO-IrO,/Ti HL
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Fig.6  Polarization curves of SnO,-NiO-1rO2/Ti electrodes with

different IrO; contents in H,SO, solution
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Fig.7 Nyquist plots of SnO.-NiO-IrO,/Ti electrodes with different IrO, contents: (a) low-frequency amplification plots, (b) equivalent circuit, and

(c) high-frequency amplification plots
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Table 2 Values and their standard deviations of parameters in the electrical equivalent circuits

IrO, content/mol% 9.1 16.7 231 28.6
Ry/Q 0.151 0.155 0.150 0.159
Standard deviation/% 6.234 1.268 3.129 2.969
L/Q 0.0607 0.0295 0.0210 0.0188
Standard deviation/% 1.81 1.02 1.71 4.115
Ry/Q 0.473 0.458 0.407 0.345
Standard deviation/% 3.473 1.15 2.306 11.96
Z,/S §° 0.00425 0.00862 0.00668 0.00466
Standard deviation/% 2.695 0.4118 0.8393 1.672
Ca/><10" F 0.00541 0.00733 0.00984 0.00805
Standard deviation/% 2.436 0.1825 0.4935 0.5483
Re/Q 0.284 0.177 0.0936 0.0711
Standard deviation/% 5.342 0.1735 0.3519 0.6084
23.1mol%o it HLfF 5 2 2 i 4] £52 6 7T LAIL ) 678 h, A 16

—=— 9.1mlo% IrO,

ST HLIS K B L 2 MBI . Bkl 12} i,
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TR RIS SRR P PEREURER, P A T

B R A IR R R R 3 RSB A
BB T A MU T B2 R I 70
Bl AR IR R R, T4 2
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2.9 SnO,-NiO-1rO,/Ti BERk BBk PEARR EIE BRSO B8  SnO,-NiO-IrO,/Ti B ARTERIER 7 i h ) B Ak 75 A

9 A 1r0, B2 &) SnOL-NiO-1rO,/Ti HL %} Fig.8 Enhanced lifetime of SnO,-NiO-IrO,/Ti electrodes in H,SO,
FH LR [ A SR b -] LSO . FH ] 9a~9e mT 4T, Bl solution
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Fig.9 UV-visible absorption spectra of SnO,-NiO-IrO,/Ti electrodes with different IrO, contents for methyl orange degradation for different time:
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Effect of IrO, on Structure and Electrochemical Performance of
SnO,-NiO-1rO,/Ti Electrode

Huang Shaomin®, Zhuang Jianhuang?, Shao Yanqun®, Zhang Yanbin®
(1. Fujian Electric Power Technical College, Quanzhou 362000, China)
(2. Putian Power Supply Company of State Grid Fujian Electric Power Co., Ltd, Putian 351100, China)
(3. College of Materials Science and Engineering, Fuzhou University, Fuzhou 350116, China)

Abstract: Because of the special heterojunction structure, SnO,-NiO has been used as gas sensing material and supercapacitor electrode addition
material. But it has been studied less in electrocatalytic oxidation of industrial wastewater. The effect of SnO,-NiO-IrO, electrode on the
electrocatalytic methyl orange solution was studied by adding active oxide IrO,. SnO2-NiO-1rO,/Ti electrodes were prepared by thermal
decomposition method. SEM, XRD, XPS, BET, CV, EIS, LSV, TOC, UV, and strengthen life were used to test the microstructure and the catalytic
performance. It is shown that the coatings mainly exist in the rutile-phase after adding IrO,. The specific surface area, total pore volume and
volt-ampere charge reach the maximum and the oxygen evolution potential and charge transfer resistance reach the minimum value when the IrO,
content is about 23.1mol%. Thus, this electrode has the best degradation effect on methyl orange, which has a maximum degradation rate of 93%
and a maximum service life of 678 h.
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