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Abstract: The gas permeation behavior of liner material of flexible pipes is of great significance to its gas transmission efficiency and
service life. High-density polyethylene (HDPE) is widely used as the liner material of flexible pipes in China. In this paper, its gas perme-
ation behavior was studied by the differential pressure method. CO, and CH, were taken as test gas and tests were carried out at 30-80 C .
The permeability coefficient, solubility coefficient and diffusion coefficient of HDPE in different test conditions were analyzed. Kerosene
was used to simulate the coupled oil and gas setting, and the gas permeation behaviors of HDPE in different environments were measured.
It is shown that the gas permeability coefficient of CO, and CH, through HDPE at different temperatures meet the Arrhenius equation, and
the apparent activation energy of CO, and CH, through HDPE is 32.61 kJ/mol and 43.84 kJ/mol, respectively; that with the increase of
temperature, the diffusion coefficient of CO, doesn't change greatly while its solubility coefficient increases gradually, and the diffusion
coefficient of CH, increases gradually while its solubility coefficient changes little; and that in the tests to simulate coupled oil and gas
media, kerosene plays a role in swelling and plasticization, so the permeability coefficient and diffusion coefficient of CH, through HDPE
soaked in kerosene both increase.

Keywords: Flexible pipe; Liner material; Gas permeation; High density polyethylene (HDPE); Coupled oil and gas; Solubility coeffi-
cient; Diffusion coefficient
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