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Research advances in hydrogen permeation behavior of polyethylene under hydrogen environment
LI Xin, LAN Xueying, WANG Pengtao, LI Hongxing, ZHENG Tongshen, XU Meng, SUN Chen, LU Yanghui
(State Power Investment Corporation Research Institute, Beijing 102209, China)

Abstract : The current research status of hydrogen permeation behavior in polyethylene (PE) materials for hydrogen storage
and transportation was highlighted. The permeation mechanisms and behavioral characteristics of hydrogen in PE were outlined, and
the research advances for the experimental techniques (such as the high-pressure hydrogen permeation method and thermal desorp-
tion analysis) and simulation approaches (including molecular dynamics and multiscale modeling) applied under hydrogen environ-
ments were surveyed. The influences of key factors, such as material microstructure, temperature,, and pressure, were analyzed. The
existing challenges, including unclear mechanisms of multifactor coupling and limitations in experimental and simulation methods,
were identified. It is suggested that future work should prioritize the development of in situ microscopic characterization techniques
and advance multiscale coupled modeling methodologies from micro to macro levels to enhance the understanding and regulation of
hydrogen permeation in PE.
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