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Evolution of Corrosion Films on X52-MS Pipeline Steel in Saturated H,S and CI~ Solution
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Abstract: The morphology, structure and composition of the corrosion product films on X52 MS pipeline steel in
5% NaCl solution with saturated H,S were investigated by weight loss method, surface analysis techniques such as
field emission scanning electron microscopy (SEM) and X-ray Diffraction (XRD), electrochemical techniques such as
linear potential sweep and electrochemical impedance spectroscopy. The results showed that, in the experimental
conditions, the main composition of the corrosion product films was mackinawite FeS, and with the increase of time,
the thickness of the corrosion product films increased gradually, and the structure became dense. In addition, not only
the average corrosion rates of weight loss, but also the instant current density both reduced with the time increased.

The relatively dense corrosion product films had some protection properties, which could inhibit the general corrosion

of X52 MS pipeline steel.
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Fig. 1 The microscopic structure of X52 pipeline steel
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The corrosion rates of the specimens immersed

for different times
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Fig. 3 The polarization curves of the specimens immersed

for different times

HFE AR 1R, B3R 1 AT W J o BERS ]

R A AR 5 - X2 e s AR ], B0 Rl e S5

WP TR X 5 R 2 TR S8 S A — 2L

T3ON s BB IAL E o B 15 0N 1] B 15 32 1

B ABARAL I AR, B X52 MS RN TE %A TR i
FRMEIFAR LA REfL. EERN TSR

Y e P A A S ok B ) R TR A R AR L A

Jar A B A s P RE R DA O

x1 X52 BELWEARRE THRL M ENINESH
Tab. 1 The fitting parameter values of cathodic polarization

curves of the specimens immersed for different times
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Fig. 4 Morphology pictures of corrosion product films

of the specimens immersed for different times
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Fig. 5 Cross SEM micrographs of corrosion films on

X52 pipeline steel
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Tab. 2 The average depths of corrosion films on the

speimens surface immersed for different times
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Fig. 6 XRD patterns of corrosion films on

X52 pipeline steel
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