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ABSTRACT: To study the corrosion characteristics of different casing materials in the coexistence environment of CO, and
H,S. The simulated experiment is carried out using high temperature and high pressure corrosion instrument and taking actual
produced water samples from an oilfield of the Bohai sea as corrosion medium. The morphology and composition of corrosion
products on the surface of corrosion specimens in different corrosion environment are analyzed by scanning electron microscopy
(SEM) and energy dispersive X-ray spectroscopy (EDAX). The corrosion rates of different steels in the corrosive environment
are measured, and a long-term corrosion rate prediction model is established. The results show that N80 has local corrosion in
single CO, environment (partial pressure is 0.1 MPa) when the temperature is 50 ‘C, and the others present uniform corrosion.

The difference of surface corrosion between carbon steel and low Cr steel is small in the coexistence environment of CO, (par-
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tial pressure is 0.1MPa) and H,S (partial pressure is 0.0006 MPa), with both of them presenting uniform corrosion. Trace H,S
has improved the corrosion environment, leading less surface corrosion to 13Cr steel, which is almost no corrosion; Compared
with corrosion rate between environments of single CO, and CO, / H,S, the corrosion rate was reduced more than 60%. With the
increase of testing time, the corrosion rate of several materials decreases in the form of power function. The long-term corrosion
rates of N80, 1Cr and 3Cr materials are 0.023mm/a, 0.19 mm/a and 0.13mm/a respectively. Trace H,S has obvious inhibition
effect on CO, corrosion. 3Cr-N80 casing with over 69.983 kg/m can meet the requirements of casing strength after corrosion.

KEY WORDS: CO,; H,S; casing steel; corrosion mechanism; corrosion rate
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Fig.1 Casing steel samples of corrosion experiment
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Tab. 2 Corrosion morphology of casing steels under single
CO; condition
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Fig.2 Microscopic morphology (SEM) of casing steels (50 C)
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Tab. 3 Corrosion morphology of casing steels under CO,/H,S
environment

JE& ol A5
LR [Bu
1%
JE&
¥2
JE fl
¥
JE&

%]
JE&

50 C 70 C




- 60 - & KB TR

202141 H

N DI07x10k 100 pm
-
3

b

et x10k 100 pm

D8O x1.0k 100 pm

K3 CO, il HyS A5 T Wy IS 1 s R T ARUES (50 °C)
Fig.3 Microscopic morphology of casing steels under CO,/H,S environment (50 ‘C)
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Fig.4 Corrosion rate of casing steels under single CO, corro-
sion conditions
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Fig.6 Drop percentage of corrosion rate of different materials
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Fig.7 Prediction of long-term corrosion rate
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