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Fig.1 Mott-Schottky curves of the passive films formed on carbon steel (a) and 3% chromium-carbon steel (b) in 1mol - L™’
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Fig.2 Variation of donor/acceptor densities with formation potential of the passive films formed on carbon steel (a) and 3%
chromium-carbon steel (b) in 1mol + L™' NaHCO,/0. 5mol + L™' Na,CO, buffer solution
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impedance spectra according to Fig. 4 for the car-
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Influence of Chromium on the Semi-Conductive Property of Passive Film
Formed on Carbon Steel in Bicarbonate/ Carbonate Buffer Solution

LI Jin-bo'** ,ZHU Jie-wu' ,ZHENG Mao-sheng'
(1. Insitute of Condensed Physics and Materials, Northwest University, Xian 710069, China,
2. School of Material Science and technology of Xian Jiaotong University, Xian 710049, China)

Abstract: The influence of chromium on the semi-conductive property of the passive film formed at carbon steel
in bicarbonate/carbonate buffer solution, is investigated by using electrochemical impedance spectroscopy
(EIS). The results showed that the passive film fomed at carbon steel appeared an n-type semi-conductive prop-
erty, but if the passive film formed at carbon steel with 3% chromium content exhibited an a-p semi-conductive
charatcer. The slopes of Mott-Schottky plot of two passive films increased with rising the formation potential, it
indicating the defect density of the film decreasing, but for the passive film formed at carbon steel with chromium
additive ,its donor density was lower about one order of magnitude than that of passive film formed at carbon
steel, this showed that the addition of chromium can increase the occurrence of the pitting corrosion. EIS experi-
mental results raveled chromium increased the values of transfer impedance R, and film impedance R,. Especial-
ly, the film impedance R, was lower about three order magnitudes than that of carbon steel, it illustrated that the

addition of chromium may increase the corrosion occurrence in the environment with high pH value.

Key words: chromium; carbon steel, semi-conductive property; defect density



