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Fig.1 Potential dynamic curve for stainless steel 304
electrode in 0.1 mol /L NaCl buffered solution. The
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electrode surface area A=0.28x10~2cm?, poten-

tial scan rate 50 mV per 120 s
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Fig.2 Indication of DEIS test process
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Fig.3 Potential impedance diagram Z'’(f,E)/Z’(f,E) of
304 stainless steel in 0.1 mol/L NaCl buffered solu-
tion. Potential scan rate 50 mV per 120 s, ampli-
tude of elementary sinusoid voltage measurement

signal 5 mV
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Fig.4 A. Impedance spectrum of passive stainless steel
304 at Fscg=200 mV on forward and reverse scan.
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Fig.5 Electrical equivalent circuit of passive electrode,

sol

Rgq 5ol is the resistance of connection and solution.
Co is the capacity of outer sublayer, Ro the re-
sistance of outer sublayer, @ is the CPE of inner

sublayer, R; is the resistance of inner sublayer
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Table 1 Fitting results to the electrical equivalent circuit

Potential ~ Rgq/Q Co/F Ro/Q CPE/Q l.cm~ 2571  Freq(0<n<1) R;/Q X2
oV 74.28  2.548x1076  53.82 6.024x 1076 0.8568 3.143x10%  0.000234
Forward scan 402V  74.03  2.162x10~6  49.97 4.282x106 0.8709 5.464x10°  0.000318
+04V  74.03 1.862x107%  35.12 5.255x10~6 0.8466 2.704x10%  0.003683
+0.6 V 75.8  1.503x106  15.45 1.716x1075 0.7023 1045 0.018800
+04V 7847  5.978x1077 10 1.846x1075 0.7083 718.6 0.002875
Reverse scan ~ +0.2V  66.74 5.064x10~%  17.1 1.391x10~° 0.7685 1034 0.002307
oV 85.63 1.376x10~%  141.5 1.044x1075 0.8022 9.398%10°  0.001651
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Fig.6 Rq s, vs potential of stainless steel 304 electrode
in 0.1 mol/L NaCl buffered solution
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Fig.7 Co vs potential of stainless steel 304 electrode in
0.1 mol/L NaCl buffered solution
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Fig.8 R(o vs potential of stainless steel 304 electrode in
0.1 mol/L NaCl buffered solution
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Fig.9 Freq and CPE wvs potential of stainless steel 304
electrode in 0.1 mol/L NaCl buffered solution
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Fig.10 R; vs potential of stainless steel 304 electrode in
0.1 mol/L NaCl buffered solution
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IN-SITU IMPEDANCE INVESTIGATION OF 304 STAINLESS
STEEL BETWEEN PIT GROWTH AND
REPASSIVATION STATE

ZHANG Shenghan, TAN Yu, LIANG Kexin
School of Environmental Science and Engineering, North China Electric Power University, Baoding 071003

Abstract: Pitting corrosion investigations of 304 stainless steel in 0.1 mol/L sodium chloride borate buffer solu-
tion have been investigated by dynamic electrochemical impedance spectroscopy (DEIS). The electric equivalent
circuit of the classic double-layer structure has been proposed to evaluate the changes of EIS data. According to
the fitting results, the outer-layer of passive film of 304 stainless steel is highly destroyed during pitting process
and can not return to the original condition. However, during repassivation process the inner-layer can be
repassivated entirely. An active controlled model of film breakdown was proposed to analysis the film between
the pit initiation and repassivation states.

Key words: stainless steel, DEIS, pitting corrosion, passive films



