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ABSTRACT: The work aims to find out the action mechanism of corrosion inhibitor in supercritical CO,/H,0 medium and se-
lect reliable corrosion inhibitor. Corrosion inhibition performance of lauric acid on carbon steel in supercritical CO, was inves-
tigated by electrochemical measurements, dynamic weight loss tests and surface morphology analysis. Lauric acid was a
mixed-type corrosion inhibitor and could effectively protect carbon steel from CO, corrosion. When the system changes from
non-supercritical CO, state to supercritical CO, state, the film of lauric acid on the surface of carbon steel is denser and has ob-
vious hydrophobic effect, and the corrosion inhibition efficiency is obviously improved.
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Tab.1 Weight loss experiment results of N80 steel
under different CO, partial pressure (50 'C)

Corrosion o
Pressure/MPa rate/(mm-a”) /%
3.00 —
3.26 —
Blank
3.65
10 3.12
1.04 65.33
) ] 1.28 60.74
Lauric acid
0.58 84.11
10 0.50 83.97
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Fig.1 Polarization curves of N8O steel under different
conditions: a) blank group; b) with lauric acid
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Tab.2 Polarization curve fitting data of N80 steel under different conditions

Feo, /MPa Eoon(vs.Ag/AgCH/MV  Joor/(x10°A-cm2) b/(mV-dec™") b,/(mV-dec™)
4.0 677 58 -331 114
6.0 —654 63 250 91
Blank

8.0 —679 75 —259 105

10.0 —695 61.1 253 96.9

4.0 —644 6.91 -166 114
o 6.0 —649 9.69 -192.7 91.3

Lauric acid
8.0 —-639 3.41 —180.2 81.7
10 —672 3.00 —145.9 110.4
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Fig.2 Corrosion morphology of N80 steel under different conditions: a) blank group in 6 MPa;
b) blank group in 8 MPa; c¢) with lauric acid in 6 MPa; d) with lauric acid in 8 MPa
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Tab.3 EDS data of cover layer on the steel surface under
different conditions

EDSI EDS2

Element  fiig JETEL % JEFEL
S E % % B % %

C 18.9 40.4 63.6 79.4
0 19.6 313 16.1 15.1
Fe 61.3 28.2 20.2 5.4
cl 0.2 0.1 0.1 0.1
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Fig.3 Contact angle measurements of steel with lauric acid at different CO, pressure
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