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ABSTRACT
[bookmark: OLE_LINK138][bookmark: OLE_LINK139][bookmark: OLE_LINK142][bookmark: OLE_LINK79][bookmark: OLE_LINK80][bookmark: OLE_LINK52][bookmark: OLE_LINK53]In recent years, with the increase of oil and natural gas production, the working environment of downhole tubing and pipe strings has become increasingly severe. CO2 corrosion has become one of the most dangerous problems in its entire life cycle. The current survey results show that the temperature of high-temperature oil and gas wells is in the range of 150-250 °C, which is significantly higher than that of the original shallow wells. This puts forward higher requirements for the corrosion resistance of downhole tubing. In this paper, the conditions of different temperatures (90-220 ℃) and CO2 partial pressure (0.2-3MPa) were selected, and the dynamic rotating high-temperature autoclave was used to simulate N80 steel corrosion in formation water environments. The results showed that large pitting pits were formed at a low temperature of 90 °C. The corrosion rate of N80 steel gradually decreased with the increase of temperature, and the corrosion rate was the lowest at 150 °C. In addition to this, with the increase of CO2 partial pressure, the corrosion rate first increased and then decreased. The corrosion rate was the highest when the CO2 partial pressure was 0.8MPa. Through surface analysis techniques (SEM and XRD) and electrochemical tests, it was found that the corrosion resistance of N80 under high temperature and high pressure is closely related to the corrosion product film (FeCO3). The compactness of FeCO3 product film determines the corrosion characteristics of the matrix.
[bookmark: OLE_LINK43][bookmark: _GoBack]Keywords: Carbon steel; SEM; XRD; CO2 corrosion; Temperature; Electrochemistry
Corresponding Author
*E-mail address: ylzhao@cup.edu.cn  (Y L Zhao).
References
[1] R. Barker, D. Burkle, T. Charpentier, H. Thompson, A. Neville, A review of iron carbonate (FeCO3) formation in the oil and gas industry, Corros. Sci. 142 (2018) 312-341. https://doi.org/10.1016/j.corsci.2018.07.021.
[2] X. Ren, H. Wang, Q. Wei, Y. Lu, B. Xiao, J. Xie, Electrochemical behaviour of N80 steel in CO2 environment at high temperature and pressure conditions, Corros. Sci. (2021), 109619. https://doi.org/10.1016/j.corsci.2021.109619.
[3] X. Yue, L. Zhang, L. Ma, M. Lu, A. Neville, Y. Hua, Influence of a small velocity variation on the evolution of the corrosion products and corrosion behaviour of super 13Cr SS in a geothermal CO2 containing environment, Corros. Sci. 178 (2021), 108983. https://doi.org/10.1016/j.corsci.2020.108983.
[4] G.A. Zhang, D. Liu, Y.Z. Li, X.P. Guo, Corrosion behaviour of N80 carbon steel in formation water under dynamic supercritical CO2 condition, Corros. Sci. 120 (2017) 107-120. https://doi.org/10.1016/j.corsci.2017.02.012.
[5] T.C. Almeida, M.C.E. Bandeira, R.M. Moreira, O.R. Mattos, Discussion on “Electrochemistry of CO2 corrosion of mild steel: Effect of CO2 on iron dissolution reaction” by A. Kahyarian, B. Brown, S. Nesic, [Corros. Sci. 129 (2017) 146–151], Corros. Sci. 133 (2018) 417-422. https://doi.org/10.1016/j.corsci.2018.02.004.
[6] T. das Chagas Almeida, M.C.E. Bandeira, R.M. Moreira, O.R. Mattos, New insights on the role of CO2 in the mechanism of carbon steel corrosion, Corros. Sci. 120 (2017) 239-250. https://doi.org/10.1016/j.corsci.2017.02.016.

