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Table 1 Permeation and separation performance of polyimide hollow fiber membrane
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Fig. 2 Physical picture of the hollow fiber membrane filament (a) and structure picture of

the hollow fiber membrane separator (b)
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Effects of CO, concentration in mixed gas on throttle cooling (a), CO. concentration in permeable gas and

discharge gas and CO. recovery (b) and permeable gas and discharge air flow rate (c)
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membrane before and after being contaminated

with n-heptane
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Throttling cooling and heavy hydrocarbon contamination in membrane-based
natural gas decarbonization process
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Abstract: In the process of membrane based natural gas decarbonization, a large amount of CO, permeates
from the high-pressure side to the low-pressure side, which will form the Joule-Thomson effect, and then
leads to the occurrence of gas throttling permeation cooling phenomenon. Meantime, the heavy
hydrocarbon components contained in it will cause varying degrees of contamination to the separation
membrane due to the increase in concentration and the decrease in saturated vapor pressure caused by
cooling. In extreme cases, it may even directly cause the membrane module to lose its separation
performance. The experiment used self-made polyimide hollow fiber membrane modules to study the
effects of different concentrations of CO,/N, mixture, inlet pressure, and vent ratio on gas throttling
permeation cooling law, and investigated the changes in membrane module separation performance of
polyimide hollow fiber membranes under toluene and n-hexane contamination. The experimental results
indicate that an increase in CO, concentration, intake pressure, and venting ratio in the mixed gas will
exacerbate the degree of temperature drop inside the membrane module. The gas permeation rate increases
when the separation membrane is contaminated with toluene, and decreases when it is contaminated with
n-hexane, but the gas selectivity decreases for both situation. High temperature vacuum treatment can
eliminate the impact of contamination to some extent and partially restore the performance of the
separation membrane.

Key words: decarbonization of natural gas; polyimide membrane; Joule-Thomson effect; throttling colling;

heavy hydrocarbon contamination



