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Effects of molecular weight and NaY addition on separation performance of
carbon molecular sieve membrane for CO,
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Abstract ; Polyamic acid (PAA) with different molecular weights are prepared by changing the reaction time and
reaction temperature with pyromellitic anhydride (PMDA) and diaminodiphenyl ether (ODA) as raw materials. NaY
inorganic fillers are doped into the prepared PAA in situ to prepare carbon molecular sieve membrane ( CMSMs) ,which
is used for studying separation performance to CO,.The effects of PAA molecular weight and NaY on the gas separation
performance of CMSMs are investigated ,and their separation performance for mixed gas is also tested.The aging process
of CMSMs is investigated. Results indicate that PAA with the maximum molecular weight 13.55x10* g-mol™" can be
obtained if the reaction between PMDA and ODA occurs at 0-5°C for 6.5 h.The permeability coefficient of CO, over
CMSMs derived from PAA with the maximum molecular weight is 291 Barrer and the selectivity of CO,/N, over that is
30. 5.With the increasing of NaY loading, the permeability coefficient of CO, over CMSMs increases gradually while the
selectivity of CO,/N, by CMSMs increases firstly and decreases then.As the doping amount of NaY is 6wt% ,the prepared
CMSMs exhibits the optimal gas separation performance,with a CO, permeability coefficient of 699 Barrer and a CO,/N,
selectivity of 47. 6.The separation performance of CMSMs to mixed gas is slightly lower than that to pure gas.In a 70-day
aging test, CMSMs’ gas separation performance shows a good stability ,indicating that it has certain industrial application
value.
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