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Abstract: CO; geological utilization and storage (CGUS) is an important technical means to achieve the goal of
“carbon neutrality”. Solving the steel corrosion problem in the process of CGUS is crucial to reduce the risk of
CGUS technology and achieve the large-scale promotion and application of CGUS technology. In this paper, the
proposed reaction mechanism of CO; corrosion of steel is reviewed, and the main factors influencing CO- corrosion
of steels are summarized. Moreover, the effects of CO; partial pressure, temperature, salinity and pH value, the
CGUS environment containing impurities, fluid flow and other factors on steel corrosion behavior are clarified, and
the main protective measures for CO; corrosion of steels are summarized. On this basis, the key research directions
of steel subjected to CO; corrosion in CGUS environment are put forward. The directions include further exploration
of the reaction mechanism of CO; corrosion of steels, quantitative study on the coupling effect of various
environmental factors on the law and degree of CO- corrosion, as well as the development and application of
corrosion protection technologies under high CO, concentration conditions.

Y %5 B H3: 2023-07-31 MLRE A HHER: 2023-09-12

HE & W BH: WIAAHGHRIBIE (2022YFSY0018) ; EZFREHARRISEETHH (42172315)

Supported by: Science and Technology Plan Project of Sichuan Province (2022YFSY0018); National Natural Science Foundation of China
(42172315)

E—EEEIN: T (1998), B, BLBIAA, EEFFRINEIE CO il RE ], churchwang@163.com.

BIEEERIN: s (1985), 5, Wisth, EEHF TN CO, MR E L FIH, Iwzhang@whrsm.ac.cn.



38 F YR A

2024 4

Key words: geological storage; CO; corrosion; corrosion influencing factors; corrosion inhibitor; coating; corrosion

resistant alloy

b 2R T A TR &, KELL COx WK
R 2 SRR A, HBRIEZ ) H 28 M E 1)
AARARIR AR . B EBURF ) UR B B TR A&

(Intergovernmental Panel on Climate Change, IPCC)
fE 2021 FEFER A 4R I BE 2019 4, CO: H4F
PR LA R 410 mg/L, KR COL ¥ ik
F) 200 JIEDCkECRMEN; AR, KX E
IRAEAS RGO N A TE TG B BRI 23,

CO. #uFi Al 5% 1% (CO, geological utilization
and storage, CGUS) A2 H AT NA 2411 CO, &
H70, HF RN TREEART B HSR CO.
TENMN, F 5 A P B A e TR BEURTT
Ko FIRSEHLEN CO2 5 KA MR L AL A2
f£ CGUS 2, AW B k] i R A2 AE CO Hiik
WM BOKEEAFEZ AT, FEREM
AAREER . HEMEMEE R, K%
TS R A (B 18D RE O
55 1t AN gkt B E RIS AT, fE R L FEOR
Z Wi g, HENE R b SEH T T B L CGUS T
Hd . i KPR L/ CO, 8 1 3 B 2242 X,
W, JTRE CO M5 A I 5 3 A7 A58 T AN TR kAT Ay
i R AT

A :
1 BREREIE CO [Fit
Fig.1 COz2 corrosion of submarine metal pipeline
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Fig.2 Polarization curves of API 5L X65 mild steel (10 C,
0.1 mol/L NacCl solution, 4.6 m/s flow rate, pH=6
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Fig.3 Microscopic corrosion morphology of N80 steel in
H20-rich and CO.-rich environments of supercritical
CO2/H20 system
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Fig.4 Surface morphology of N80 steel after corrosion in supercritical CO2 formation water at 60 ‘C and different
flow rates for 24 h
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