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Abstract: Non-metallic polymer has been extensively applied in medium- and low-pressure gas pipelines, so to study its hydrogen
compatibility in a hydrogen environment is of great significance to the development of hydrogen-blended natural gas transportation.
In this paper, the existing researches on the gas permeability and mechanical properties of non-metallic polymer pipes in a hydrogen
environment are reviewed. Then, the influences of temperature, hydrogen pressure, material microstructure on them are analyzed.
Finally, the deficiencies of current researches are pointed out and the future research direction is predicted. And the following research
results are obtained. First, under low hydrogen pressure, the permeability and mechanical properties of non-metallic pipe are hardly
influenced by a hydrogen environment. And as temperature increases, the permeability coefficient of non-metallic pipes increases and the
mechanical properties decrease. Second, the permeability coefficient of hydrogen molecule in non-metallic materials is higher than that
of methane molecule, permeability coefficient of each gas is independent, and microstructure parameters (e.g. material crystallinity) can
influence the permeability and mechanical properties in a hydrogen environment. Third, gas leakage is an important factor influencing
the operation safety of non-metallic pipes, and the main leakage path and leakage rate can be used as the main indicators for evaluating
the applicability of non-metallic pipes in a hydrogen environment. Fourth, compared with thermoplastic pipes, elastomer seals are worse
in hydrogen permeability and swell easily, leading to the change of their physical properties, which directly affects the safe operation of
hydrogen-blended non-metallic pipelines. It is concluded that in the following step, it is necessary to research the life prediction model
of non-metallic hydrogen pipelines under multi-factor coupling conditions, the service performance evaluation criteria of non-metallic
pipes in a hydrogen environment, and the applicability evaluation method and criteria of sealing items and sealing materials in a hydrogen
environment. What's more, it is recommended to formulate the norms and safety evaluation methods of non-metallic pipeline construction
and operation in a hydrogen-blended environment and form the relevant standards and regulations, so as to lay a foundation for the
development and large-scale application of hydrogen-blended transportation of non-metallic pipelines.

Keywords: Non-metallic pipe; Polymer; Hydrogen energy; Hydrogen blended transportation; Hydrogen permeation; Tensile property;
Hydrogen compatibility; Microscopic structure
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