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A. Ti/SnO,-Sb,05/PbO, Hi 1l ; B. Ti/SnO,-Sb,05/Pr,05-PbO, HL 1 ; C. Ti/SnO»-Sb,05/Pr,05-PVP-PbO, Hi 1

Fig. 1 SEM images of different electrodes

A. Ti/SnO,-Sb,O+/Pb0O, electrode; B. Ti/SnO,-Sb,O+/Pr,05-PbO, electrode; C. Ti/SnO,-Sb,0/Pr,0;-PVP-PbO, electrode
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Fig. 2 XRD patterns of PbO, electrodes modified with dif-

ferent dopants

a. T1/Sn0O,-Sb,0,/PbO, electrode;
b.Ti/Sn0O,-Sb,0,/Pr,0;-PbO, electrode;

c¢. Ti/SnO,-Sb,0,/Pr,0;-PVP-PbO, electrode
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Fig. 3 Cyclic voltammetric curves of PbO, electrodes modi-

fied with different dopants
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Fig. 4 Electrochemical impedance spectroscopic data for
differently modified PbO, electrodes
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Fig. 5 Accelerated service life experimental results for dif-
ferent PbO, electrodes at a large current density of
1A-cm?in 2 mol- L' H,SO, solution
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Fig. 6 The DR of methyl blue (A) and COD removal (B) as a function of electrolysis time on different PbO, anodes. Condition:

temperature = 25 °C; current density = 50 mA -cm? pH = 5; MB concentration: 30 mg-L"; supporting electrolyte (Na,SO,)

concentration: 0.2 mol- L
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Preparations and Characterizations of Ti/PbO,
Electrodes Modified with Rare Earth of Praseodymium and
PVP in Electrochemical Degradation of Organics

XU Mai, WANG Feng-wu’, LIANG Xian,WEI Yi-jun, FANG Wen-yan,

ZHU Chuan-gao, HUN Yun-hu
(School of Chemistry and Material Engineering; Huainan Normal University; Huainan,
232038, Anhui, P. R. China.)

Abstract: The titanium (Ti) based lead oxide (PbO,) electrodes doped with praseodymium oxide (Pr,0s) and polyvinylpyrroli-
done (PVP) were prepared by electrodeposition. The surface morphologies and structures of the as-prepared thin films were charac-
terized by scanning electron microscopy (SEM) and X-ray diffraction (XRD) technique, respectively. The results showed that the
denser and more uniform coatings with smaller particles and larger surfaces were obtained by doping, which modified the mi-
cro-structure of the Ti/SnO,-Sb,0+/Pr,0:-PVP-PbO, electrode. Cyclic voltammetry (CV) was also used to study the electrocatalytic ac-
tivity of electrodes and higher oxidation capacity was obtained with the Ti/SnO,-Sb,04/Pr,05-PVP-PbO, electrode. The accelerated
life of Ti/SnO,-Sb,05/Pr,0;-PVP-PbO, electrode was considerably longer than that of undoped anode. Compared with conventional
Ti/PbO, electrodes, the Ti/SnO,-Sb,0,/Pr,0;-PVP-PbO, electrodes exhibited higher decolorization rate and removal rate of COD,
reaching 99% and 87.9%, respectively, after the electrolysis time of 120 min during the process of degrading simulative dyeing
waste water of methylene blue. The good electrocatalytic performance of Ti/SnO,-Sb,0:/Pr,0;-PVP-PbO, makes it a promising an-

ode for treatment of organic pollutants in aqueous solutions.

Key words: lead dioxide; co-doping; electrode; rare earth; degradation



