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Abstract: Flowing wet gas environments containing H2S/COz2were simulated in a high tem perature and
high pressure autoclave. Corrosion behaviors of APEX52 and APEX60 pipeline steels were investiga
ted with Scanning Electron Microscopy (SEM) and X-ray Diffraction methodology (XRD) . Effects of
high H2S partial pressure on corrosion rate and products were discussed. Corrosion rates of both
steels increased with the H2S partial pressure increasing in wet gas, and the corrosion rate of X60 was
appreciably higher than that of X52. Localized corrosion was obviously observed when the H2S partial
pressure up to 2.0 MPa. The corrosion process was controlled by H2S and mackinawite (FeSi-+) was
the dominant corrosion product. Hydrogen blistering and hydroger-induced cracking were also oe
curred in X60 in wet gas.
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Table 1 Chemical composition of the X52 and X60 steel (mass fraction/ %)
Steel C Si Mn S P
X52 0.071 0.26 1.1 0. 0041 0. 0024
X600 0.07 0.27 1.29 0. 005 0.011
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Fig 2 XRD patterns of the scales formed of X52 (a) and X60 (b) under the

different H,S partial pressure conditions (PHZS/PCOZ: 17
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Fig 3 SEM surface images of the corrosion scales for X52 and X60 with the different H,S partial pressure
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(d) X60, Py,s= 0 33MPa; (e) X60, Pu,s= 1. SMPa; (f) X60, Py,s= 2 OMPa
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Fig 4 SEM cross section images of the corrosion scales for X52 and X60 with the different H,S partial pressure
(a) X52, Pu,s= 0 33MPa; (b) X52, Py,s= L 5MPa; () X52, Py,s= 2 OMPa;

(d) X60, Py,s= 0 33MPa; () X60, Py,s= L 5MPa; (f) X60, Pi,s= 2 OMPa
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