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ABSTRACT: The work aims to measure the corrosion rates of L80, N80, 1Cr, 3Cr, 9Cr and 13Cr oil well pipes under the con-
ditions of hydrogen sulfide partial pressure of 0.001, 0.01, 0.1, 0.5, 1.26 and 2 MPa by the method of weight loss. The corrosion
behavior of L80, N80, 1Cr, 3Cr, 9Cr, 13Cr and other materials under simulated conditions was studied by high temperature and
high pressure reactor. Scanning electron microscope (SEM) was used to analyze the types and microstructure of corrosion prod-
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ucts. The corrosion rate of al materials was lower than 0.125 mm/a when the partial pressure of hydrogen sulfide was less than
2 MPa, so the corrosion was moderate. When the partial pressure of hydrogen sulfide was 2 MPa, the corrosion rate of all the
materials except 9Cr was higher than that of severe corrosion. The corrosion rate of stainless steel was significantly lower than
that of low alloy steel, and addition of a small amount of Cr element could not significantly improve the corrosion resistance.
Under certain conditions, the corrosion rate was higher than that of ordinary low aloy steels. For low aloy steel and low Cr
steel, the corrosion rate was not much different when the hydrogen sulfide pressure was not higher than 0.1 MPa, and the corro-
sion rate was basically kept near 0.025 mm/a, so the corrosion was slight. However, when the hydrogen sulfide pressure reached
0.5 MPg, the corrosion rates of L80, N80 and 1Cr increased significantly. The severity of pitting on commonly used oil well
pipes gradually increased with the increase of partial pressure of hydrogen sulfide when the partial pressure of hydrogen sulfide
was from 0.001~0.1 MPa. When the partial pressure of hydrogen sulfide was 0.1~0.5 M Pa, the pitting degree of commonly used
oil well pipes decreased with the increase of partial pressure of hydrogen sulfide. The degree of pitting gradually increased again
when the partial pressure of hydrogen sulfide was from 0.5~2 MPa. For stainless steel, when hydrogen sulfide pressure is not
higher than 0.1 MPa, the corrosion rate of stainless steel increases with the increase of hydrogen sulfide pressure, but the corro-
sion rate remains at a low level. When the hydrogen sulfide pressure reaches 0.5 MPa, the corrosion rate of stainless steel in-
creases significantly. The corrosion resistance of stainless steel is much better than that of low alloy stedl, especialy in the envi-
ronment of low hydrogen sulfide pressure.

KEY WORDS: offshore oil and gas fields; pipes; corrosion protection; corrosion rate; uniform corrosion; pitting corrosion
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Fig.1 High temperature and high pressure reactor
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Fig.2 Corrosion rates of various materials at
different hydrogen sulfide pressures
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Tab.1 Pitting corrosions of various materials at different hydrogen sulfide pressures

H,S partial pressure/MPa 0.001 0.01 0.1 0.5 1.26 2
N80 No No No No No No
L80 No No Moderate No No No
1Cr No Moderate No No No Light
3Cr Moderate No No No Moderate Severe
9Cr No Moderate Severe No Moderate Moderate
13Cr No No Severe Severe No Light
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Fig.3 Corrosion products of N80 under the condition of 2 MPa H,S: a) micromorphology; b) EDS analysis
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Fig.4 Corrosion products of L80 under the condition of 0.1 MPaH,S:
a) micromorphology; b) EDS analysis; c) analysis of pitting
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