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The corrosion behavior of Q235 steel and N80 steel in different
corrosive environments

REN Yinghui , HAI Ruying, YANG Zhikun, LIU Zhan , BAI Tiantian , ZHOU Yusheng

(School of Petroleum Engineering and Environmental Engineering, Yan’an University, Yan an 716000, China)
Abstract: To study the differences in the corrosion behavior of Q235 steel and N80 steel in typical oilfield corrosive
environments (near—acid produced water, near—neutral NaCl solution, and weakly alkaline tap water) , so as to
provide a basis for material selection and corrosion prevention measures, corrosion weight loss experiments were
conducted. This study systematically investigates the corrosion mechanisms and performance disparities between
the two steels through corrosion weight—loss experiments, combined with electrochemical polarization curve and
impedance spectroscopy analyzes to characterize electrochemical corrosion behavior, supplemented by corrosion
morphology observations. The results of the corrosion weight loss experiments showed that the corrosion rate of
Q235 steel and N8O steel was relatively high in the near—acid produced water, and N8O steel, due to the presence
of alloying elements such as Cr and Ni, exhibited better corrosion resistance. The electrochemical results indicated
that the self-corrosion potential of N8O steel was more positive than that of Q235 steel, and the charge transfer
resistance was higher. Therefore, in acidic and high CI~ oilfield environments, N80 steel is more suitable as a
structural material, but still requires protection. Coating protection and surface modification are two effective corro-
sion prevention measures. In addition, environmental control and the use of corrosion inhibitors are also important
corrosion prevention strategies.

Key words: 0235 steel; N80 steel; oilfield produced water; NaCl solution; corrosion behavior



