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Abstract: A series of f-CD/MAPP membranes and mpB-CD/MAPP membranes were prepared by solution
blending method using maleic anhydride grafted polypropylene (MAPP) as matrix, betacyclodextrin (5-CD)
or ethylenediamine-modified betacyclodextrin (mp-CD) as fillers, ethyl cyclohexane (EC) and
N,N-dimethylacetamide (DMAC) as solvents, and characterized by FTIR, XRD, TGA and SEM. The effects
of -CD and mf-CD addition amount (based on the mass of MAPP, the same below) on the H, permeability
and H,/CH, selectivity of the membranes obtained were evaluated and analyzed. The results showed that
cyclodextrin molecules with a hollow cavity structure loosened the membrane microstructure and improved
the H, permeability of membrane, while the bonding between cyclodextrin and MAPP further enhanced the
H,/CH, selectivity, therefore, the addition of S-CD and mp-CD promoted the H,/CH, separation
performance of MAPP membrane. With the increase of f-CD addition amount, the H, permeability of
S-CD/MAPP membrane increased from 448 mol/(m*'s) to 519 mol/(m*s), while the H,/CH,4 separation
selectivity increased first and then decreased, with the f-CD/MAPP membrane prepared with addition
amount of 50% S-CD exhibiting the highest Hy/CH, selectivity of 66.6, 5.7 times that of MAPP membrane
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(11.7). With the increase of mf-CD addition amount, the H, permeability of mp-CD/MAPP membrane also
increased from 410 mol/(m*'s) to 489 mol/(m?-s), and the H,/CH, separation selectivity increased first and
then decreased, with the f-CD/MAPP membrane prepared with 50% mp-CD displaying the highest Hy/CHy4
separation selectivity (73.7), which was 6.3 times that of MAPP membrane (11.7). In summary, the H,
permeability of f-CD/MAPP membranes was higher than that of mp-CD/MAPP membranes, but the
H,/CHy, selectivity was lower when the same amount of the two fillers were added.

Key words: cyclodextrin; maleic anhydride grafted polypropylene; H, permeability; H,/CH,4 separation
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Fig. 2 Schematic diagram of gas permeation test analyzer
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Fig. 3 FTIR spectra of (a), TGA curves (b) and XRD
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Fig. 4 FTIR spectra (a), TGA curves (b) and XRD patterns
(c) of different membranes
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Fig. 6 SEM images of Nylon, MAPP membranes, 5-CD/MAPP
membranes and mS-CD/MAPP membrane
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Fig. 7 H,/CH, separation performance of MAPP membrane,
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