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Hydrogen Sulfide Corrosion of Metal Equipment in Oil and Gas Field

Cheng Shanshan Wang Jingang Wang Zhiguo

(School of Mechanical Engineering ,Xi’an Shiyou University ,Xi’an,Shaanxi,710065,China)

Abstract: With the increase of exploration and development of oil and gas fields containing hydrogen
sulfide, the problem of hydrogen sulfide corrosion to metal equipment is becoming progressively serious. In
order to prevent and control the hydrogen sulfide corrosion in oilfield, the uniform corrosion behavior of
commonly used AISI 1020,1Cr18Ni9Ti,3161L,and TA2 steel were investigated under H,S with immersion
test. The electrochemical experimental method was used to analyze the spot corrosion behavior. Experimen-
tal results indicate that the corrosion resistance of the four selected materials in increasing order is AISI
1020 steel,1Cr18Ni9Ti,316L and TA2 steel. 1ICr18Ni9Ti showed an obvious passivation trend. Good corro-
sion resistance performance should be expected after using anodic polarization. In contrast,cathodic protec-
tion can achieve the purpose of corrosion protection since the cathodic polarization rate of 3161, and AISI
1020 steel in saturated hydrogen sulfide solution is very high.
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Table 1 Chemical composition of experimental materials

LIRS Fe C Si Mn P S Cr Ni Mo
207 99.090 7 0.187 0. 190 0. 487 0.013 3 0.032 0
316L 66.565 7 0.014 0. 600 0. 800 0.013 0 0.007 3 17.14 12.58 2.28
1Cr18Ni9Ti 70.057 0 0. 080 0. 870 0. 770 0.013 0 17. 27 10. 34 0. 60
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Table 2 Polarization parameters of experimental materials

at room temperature in saturated hydrogen sulfide solution

2% WA Tafel b/ Talel b/ JBETl L B/ J g %/

X = mV mV mA ¢+ cm 2 mm e« a !

207 1.00 57.65 124. 48 0.036 50 0.425 1
1Cr18Ni9Ti 0.99  69.54 90. 91 0.028 80 0.333 9
3161 0.98 65.04 99. 95 0.001 02 0.0117
TA2 0.80 47.10 240. 90 0.000 19 0.002 2

1 : Tafel b, Tafel be 433 2 JHTH T %E £ 7R 19 B A% A1 BH A% 9
Tafel £},
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