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Semiconductor properties of anodic film formed on lead

LI Dang-guo, ZHOU Gemrshu, ZHANG Juan, ZHENG Mao-sheng
(State Key Laboratory for M echanical Behavior of Materials, Xi an Jiaotong University,
X{ian 710049, China)

Abstract: The semrconductive properties of the anodic film formed on lead electrode at 1.28 V (vs SCE) in sulfu-
ric acid solution were investigated by differential capacitance measurement and Mott-Schottky analysis. In addition,
the factors affecting the semr conductive property of anodic film, such as measured frequency, formation time and
pH value of the solution, were analyzed. The results show that the anodic film shows an n-type semr conductive
character, the donor density (Np) decreases with the measurement frequency increasing, increases with the polari-

zation time prolonging and decreases with pH value increasing. The flat-band potential ( %) is significantly influ-

enced by the pH value of the solution, they have a linear relationship with a slope of 60. 43.
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Fig. 1 Cyclic voltammetry of Pb electrode

measured in 4. 5 mol/ L. H2S04 solution
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Fig. 2 Mott-Schottky plots of
anodic film formed on lead electrode at
1.28 V for 2 h in 4. 5 mol/ L. H2S04 solution under

different frequencies
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Table 1 Semiconductor parameters fitted from

M-S plots measured at various frequencies

Frequency/ kHz /v Np/em?
10. 00 - 0.346 2.229x 10
2.50 - 0.241 4.418 x 10"
1. 00 - 0.310 6.595x 10"
0.10 - 0.369 7.713x 10"
0.25 - 0.410 1. 126 x 102
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Fig. 3 Mott-Schottky plots of film formed on
Pb electrode at 1.28 V for different time in
4.5 mol/ L. H2SO4 solution under 1 kHz
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