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Research on development and anticorrosion mechanism of
biomimetic organic coatings for natural gas pipelines
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2.College of Petroleum Engineering, Xi’an Shiyou University, Xi’an 710065, China)

Abstract:To address the multiple corrosion threats faced by natural gas pipelines and the lack of self-healing
capability in conventional coatings, a biomimetic organic self-reinforcing polyester material ( PM) was designed and
synthesized. Through the polycondensation of dimethyl 2, 5-furandicarboxylate and daidzein ,the material leverages [ 2+2 ]
cycloaddition reactions triggered by hydrothermal conditions or electric fields to form cross-linked networks, thereby
enhancing its performance under aging environments. Results indicate that PM-10 exhibits a tensile strength of 60. 2 MPa
and an elongation at break of 400%.Furthermore, the coating maintained a coating resistance on the order of 3x 10’
Q-cm’ after 40 days of immersion in a 3. 5% NaCl solution. This study systematically elucidates the electrochemical anti-
corrosion mechanism and self-healing kinetics of the material , providing a theoretical foundation for the development of
intelligent , long-lasting protective materials.
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