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Research on Pipeline Material Selection under High Temperature and Hydrogen

Sulfide Containing Conditions of Natural Gas

Zhang Pengfei(Sichuan Kehong Petroleum and Natural Gas Engineering Co., Ltd. Chengdu Sichuan
610000,China)

Abstract: In response to the challenges of corrosion failure and material performance degradation faced by
natural gas transportation systems in high-temperature hydrogen sulfide environments, this paper constructs a pipeline
material selection framework based on the theory of corrosion mechanical coupling damage. By deconstructing the
synergistic mechanism of hydrogen sulfide electrochemical corrosion and stress, the nonlinear amplification effect of high
temperature environment on the dynamic evolution of sulfide membrane and hydrogen permeation behavior is revealed.
A multidimensional evaluation model covering corrosion resistance, high temperature mechanical stability, and economic
feasibility is proposed, providing theoretical support and technical path for material optimization design and full life cycle

management of high sulfur natural gas pipelines.
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