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Effects of SO’ on pitting corrosion behavior of X100
pipeline steel in alkaline solution

SHI Zhigiang' , ZHANG Xiuyun®, WANG Yanfang', LIU Mingxing',
TANG Kang', SI Shuangshuang', LI Hao'

(1. College of Mechanical & Electronic Engineering in China University of Petroleum, Qingdao 266580, China;
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Abstract ;: The pitting corrosion behaviors of X100 pipeline steel in simulative soil solutions with various mass fraction of SO~
were investigated by electrochemical measurement. The synergistic effects of SO2™ and Cl on the corrosion of X100 pipeline
steel were analyzed by scanning vibrating electrode technique (SVET), and the corrosion mechanism models were estab-
lished in this paper. The results show that X100 pipeline steel is characterized by a typical active dissolution, there is no ob-
vious passive region in the simulated soil solution containing various mass fraction of SO3™ and Cl™. With the increase of SO~
mass fraction, the polarization resistance increases significantly and the corrosion current density decreases, which indicates
that X100 pipeline steel decreases the pitting corrosion tendency with the mass fraction of SO~ increasing, and SO} plays a
role of inhibitory corrosion anion in simulative soil solution. The corrosion mechanism is that SO} is adsorbed preferentially
on the surface of the corrosion pits by competing adsorption with C1™, the corrosion product FeS is formed simultaneously and
then covers the surface of corrosion holes, thereby reduces the corrosion rate.
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Fig.1 Polarization curves of X100 pipeline steel in
simulated solution with various SO} mass fractions
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Table 1 Fitted results of polarization curve for X100 steel

in simulated solution with different mass fractions of SO%

©(S0%) /% E../mV Gpor” (LA + cm™2)
0.0 ~705.2 9.755
0.4 -721.8 9.707
1.0 —748. 4 8. 674
3.0 -779.7 8.594
5.0 -752.6 7.134
7.0 -767.8 3.561
10. 0 -791.9 3.523
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Fig.2 Nyquist curves of X100 pipeline steel in simulated

solution with various mass fractions of SO
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Fig.3 Equivalent circuit of X100 steel in simulated

solution with different mass fractions of SO

HIZE 2 I, BEE SOL B 7 B, t Ak
BHL R, 1 449.5 Q 1155 2081.0 Q, AR it frh ik 2
o S I AT B 1 e Y R G, B
SOy B BUE I 45 R — B, #E— 22 U] SOy
[ CIWpRIFE RIS % 5 AT i 3 i 7

R2 X100 ELNESLRE SO RE
SEEINE R PR EREIE NG SH
Table 2 Fitting parameters of EIS for X100 steel in

simulated solution with different mass fractions of SO2"

w(S07)/% R/Q  C/10™*  R/Q  Cy/107* R/Q
0.0 15.8  2.988  159.3  11.220  449.5

0.4 6.5 2,102  213.0 11.280  543.0

1.0 356 1.910  225.1 5.128  853.3

3.0 20.1  1.250  199.3 3.028  1013.0

5.0 49 1761  275.4 5.655 1525.0

7.0 3.3 0.817  529.0 3.263  1962.0
10.0 6.5 0.878  292.4 6.152  2081.0
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Fig.4 Surface morphology of X100 steel after corrosion in

simulated solution with various SO} mass fractions
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Fig.5 3D images of X100 pipeline steel in simulated

solution with various mass fractions of SO
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Fig.6 SVET images of X100 steel in simulated solution with 7. 0% SO? in the first four days
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Fig.7 Corrosion model of X100 pipeline steel
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