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Localized Electrochemical Impedance Spectroscopy of the Corrosion
Behavior of Carbon Steel in the Alkaline Solutions with Cl- and SO?

WEI Dan'?, XIAO Kui’, CHEN Changfeng', LI Xiaogang’

1. Department of Materials Science and Engineering, China University of Petroleum, Beijing 102249, China
2. Service Center for Societies, China Association for Science and Technology, Beijing 100081, China
3. Corrosion and Protection Center, University of Science and Technology Beijing, Beijing 100083, China

Abstract The corrosion behavior of carbon steel in the neutral and alkaline solutions with C1~ and SOi~ were investigated by Localized
Electrochemical Impedance Spectroscopy (LEIS) technique. The corrosion products on the surface of sample were analyzed by Laser
Micro—Raman Spectrometry. The experimental results indicated that the corrosion rate in the neutral solution was higher than that in the
alkaline solution during the initial stage of immersion. In the neutral solution, the corrosion products were rapidly deposited on the
surface of the sample. The corrosion products film was composed of y-FeOOH, which could protect matrix of Q235 carbon steel and
reduce the ion penetration. As the immersion time increased, the Cl~ and SO;  ions damaged corrosion product films. Especially in the
alkaline solution during the initial stage, the average impedance value was much higher. But the average impedance rapidly decreased
with increase of the steeping time. Moreover, the destructive effect of C1~ and SO%7ions on the passive film is also demonstrated in
corrosion process through the change of impedance value as the steeping time increases.
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Fig. 1 LEIS map of Q235 carbon steel immersed in neutral
solution



] jcmik

##S 2013,31(20)

3R it XX (Papers)

(x,y 0 LEIS WM HE 25, 7 A BUE) . Mgs R 2,
PE ORGSR b, AR SRS X, Q235 k4K A 2 VL )
B B 14 S 24 BHL B0 {1 Bt 25 32 9 B i) 9 AT 4K 5% 4 K, TR i
72h J& Q235 fifk 4K 2 T %) - 2B B 5 B B K (880Q)) , FE iR
1 168h J& -3 BHAT(E FEAIL 2 530Q0,
212 ®BNEFRERBERNE =Y D0
2 7 Q235 T AFE T PRV W iR i 72h A 168h 5

TRAYE =R B EE L W 2 (a) B B 720 J5 L RRAE
I {H H BAE 253,382,525,653,1306em™ Ab | 5 i 06 {F hy 253,
4k B 0 253,382,525,653,1306cm ™ & y-FeOOH (1) 4 fiF
W, AN 2(b) s 7R3 168h J5 , HY BRIGAE Y o7 B R A 3%
AL ik W o 253em™, HY 72h #H 1,253 F1 1306¢m™
I Ab 5 W A BTG HY BR 4 2R R U], 253,382,529,653,
1057,1306cm™ 4b f 16 J2 y-FeOOH, i B Q235 ik A9 7F Itk %
TR T AR B T Bl L y-FeOOH 2R 3

14000
12000 233
10000}
o 2000 F 1306
b
6000 382
- 525 653
4000 | |
! ~J M\_
0 500 1000 1500 2000
FiL B FFAE LB fom ™!
(a) 72h
14000
—e 253
12000
10000
] 1306
s 8000 |
® i 382
6000 529
4000 | ] T " li}sr
2000 | ’\)
u' : . L L
500 1000 1500 2000
Hi A em !
(b) 168h

B 2 Q235 N7 %A & S = YR H 8 ik
Fig. 2 Raman spectra of the surface of Q235 carbon
steel sample in neutral solution
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Fig. 4 Raman spectra of the surface of Q235

carbon steel sample in alkaline solution

3 WSS
3.1 pH{EX Q235 &k & i M2 KR

5 0 Q235 B AE H Ak FIACE T R AS [ ER  E E Y
PR

1200
1000
800 pH=7.0
& 600
=
400
L pH=9.0
200
| PR U S S B

i L i 1 i 1
0 24 48 72 96 120 144 168
t'h

B 5 Q235 kNP &M MR R PR EREREN
FHE A
Fig. 5 Average impedance vs time curve of Q235
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