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ABSTRACT: In order to study the corrosion mechanism of J55 carbon steel in supercritical CO,/crude oil/brine environment.

An autoclave was used to simulate supercritical CO,/crude oil/brine corrosion environment with CO, pressure of 9 MPa and
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temperature of 65 ‘C. The average corrosion rate of J55 carbon steel with different water cut was measured. The micro

morphology and element composition of corrosion product layer were observed and analyzed by SEM and EDS, and the

maximum corrosion depth and pitting coefficient were measured. The corrosion model of J55 carbon steel in supercritical

COy/crude oil/brine environment was established and its corrosion mechanism was described. The results show that the average

corrosion rate of J55 carbon steel in supercritical CO,/crude oil/brine system increases with the increase of water cut. When

water content is less than 50%, the corrosion products are less, the maximum corrosion depth and pitting coefficient are small,

and the corrosion morphology is uniform corrosion; with the increase of water content, the corrosion products increase, the

maximum corrosion depth and pitting coefficient increase rapidly, and the corrosion morphology becomes local corrosion. The

corrosion rate of J55 carbon steel in supercritical CO,/crude oil/brine system is much lower than that in supercritical CO,/brine

system, and the inhibition effect of crude oil is obvious. The existence of crude oil changes the corrosion morphology.

KEY WORDS: supercritical CO,; J55 carbon steel; CO, corrosion; crude oil; water cut
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Fig.2 Effect of water cut on average corrosion rate of J55
carbon steel in supercritical CO,/crude oil/brine system
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Fig.3 SEM image of corrosion product layer on J55 carbon steel in supercritical CO,/crude oil/brine environment with different water cut
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Tab.1 Element composition of corrosion product layer on J55 carbon steel in supercritical CO,/crude oil/brine environ-

ment with different water cut

0% 30% 50% 70% 100%
Element
wt. % at.% wt. % at.% wt.% at.% wt.% at.% wt.% at.%
CK 14.68 29.06 40.46 60.61 22.64 40.81 18.25 31.02 8.94 15.99
OK 32.53 48.35 25.08 28.21 30.13 40.77 41.07 52.40 49.36 66.21
ClIK 0.33 0.22 0.36 0.19 0.47 0.29 1.34 0.77 1.43 0.87
CaK — — — — — — 9.99 5.09 9.00 4.83
Mn K 0.81 0.35 0.73 0.24 0.77 0.30 — — — —
Fe K 51.25 21.82 33.33 10.74 45.98 17.82 29.35 10.72 30.83 11.82
S K 0.06 0.04 0.04 0.02 0.01 0.00 — — 0.44 0.29
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Fig.4 Effect of water cut on maximum corrosion depth and

pitting corrosion coefficient of J55 carbon steel in super-
critical CO,/crude oil/brine environment
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