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Fig.1 XRD pattern of SnO,+Y,035+MnO; intermediate layer
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Fig.2 XRD pattern of PbO; active layer
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Fig.3 SEM morphology of SnO,+Y,0;3+MnO, intermediate layer

K4 PbO, i TEZKIM SEM B3
Fig.4 SEM morphology of PbO; active layer
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Table 1 The service life of some Ti-supported oxide
electrodes at 60 C, high electric current density
4 A/em” and 1 mol/L H,SO,
Electrodes Service life/h
Ti/PbO, 4
Ti/SnO,/PbO, 10
Ti/SnO,+Sb,05/PbO, 16
Ti/SnO,+Sb>03+MnO,/PbO, 45
Ti/Sn0,+Y,03+MnO,/PbO, 70
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Table 2 Ion radii of oxide for 6-coodination positive ion

Ion Mn* T Sb** Sn** Y

R'/nm 0.054 0.068 0.090 0.071 0.088
R'/R(0*=0.14nm) 039 048  0.64 051  0.63
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Fig 5 Cyclic voltammograms of the Ti/SnO,+Y>03;+MnO,/PbO,

electrode at different scanning speed
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Fig.6 Equivalent circuit diagram of the Ti/SnO>+Y,05+MnO,/PbO,

electrode
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Table 3 Impedance parameter fitting date to the equivalent

circuits diagram of the Ti/Sn0O,+Y,03;+MnO,/PbO,

electrode
Anodization R/ R/ Qal/ Ry/ Or/
time/h Qem?  Qem’ mFem?  Qem® mF-em?
0 0.43 0.078 0.42 0.66 0.038
30 0.33 3.80 0.20 8.68 0.026
70 0.38 22.8 0.038 31.41 0.00019
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Fig.7 Nyquist plots of the Ti/SnO,+Y,0;+MnO,/PbO; electrode at

different electrolysis time
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Study of Electrochemical Properties of Ti/SnO,+MnQO,/PbO, Electrode Doped with
Rare Earth Y

Chu Qiuxia', Liang Zhenhai®, Sun Yanfa?, Wang Rongpeng®, Fan Caimei’
(1. Shanxi Institute of Tour Profession, Taiyuan 030031, China)
(2. Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: Acid-proof Ti/SnO,+MnO,/PbO, anode doped with rare earth Y was prepared by thermal decomposition method and
electrodeposited method. The surface characterization of the electrode was characterized by scanning electron microscopy(SEM) and the
element composition of layers was analyzed with X-ray Diffraction(XRD). The electrode electrochemical properties were analyzed with
Cyclic Voltammogram (CV) and Electrochemical Impedance Spectroscopic (EIS).The influence of Y doping on the service life of the
electrode in strong acid solution was emphatically studied. The results indicated that the semiconductive solid solution was formed
between Y,0; and SnO,, which maked the service life of electrode reaching 70 h in high electric density(4 A/cm?); At the same time the
oxygen evolution reaction(OER) potential of this electrode reached 2.1 V . The rougher of the surface was, the better its electric catalytic
properties were. Ti/SnO,+Y,03;+MnO,/PbO; electrode is an ideal acid-proof anode material.

Key words: rare earth Y; Ti/SnO,+MnO,/PbO, electrode; acid-proof anode
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