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Fig. 1 Schematic diagram for the fabrication of PEI-PA composite membrane
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Fig. 3 Influence of PEI concentration on the

performance of PEI-PA composite membrane
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Table 1 The comparison of CO, separation performance of membranes in recent researches
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Study on CO,/N, separation performance of polyethyleneimine-modified
polyamide thin-film composite reverse osmosis membrane

CHEN Fangzheng', CUI Wanxiang', ZHUANG Linjia', ZHAO Kejun',

WANG Jinjia', HUANG Hai*, YU Sanchuan®
(1. Zhejiang Zheneng Natural Gas Co. . Ltd. , Hangzhou 310008, China;
2. School of Chemistry and Chemical Engineering, Zhejiang Sci-Tech University,
Hangzhou 310018, China)

Abstract: Traditional carbon dioxide (CO,) separation membranes are subject to the “Trade—off” effect,
which makes it difficult to realize the simultaneous improvement of permeability and separation selectivity.
In this study, polyethyleneimine (PEID) was selected as amine-based carrier molecules and loaded onto the
surface of commercial polyamide (PA) composite reverse osmosis membrane by electrostatic deposition to
prepare composite PEI-PA membrane for the facilitated transport of CO,. The influences of membrane
fabrication and separation process conditions on the CO,/N, separation performance of the obtained PEI-
PA membrane were systematically investigated. The study of membrane preparation showed that the CO,
permeability of the composite membrane increased with the concentration of PEI in a certain range. And
the amine groups in the PEI modified layer had ideal transport activity of CO; at the neutral pH. Under the
optimal modification conditions (2. 0% mass fraction of PEI with molecular mass of 1 800 g/mol, pH=7),
the CO, permeability and CO, /N, selectivity of the composite membrane could reach 96. 9 GPU and 90. 0,
which were 37. 8% and 22. 4% higher than unmodified membranes, respectively. Separation performance
test showed that the CO, permeation increased with the pressure in a certain range. But it would approach
saturation and become lower in growth proportion than N, , resulting in attenuation of the CO, permeation
ratio and CO, /N, selectivity. Besides, the increase of gas temperature and flow rate significantly increased
N, permeation, resulting in selectivity decline. Above results verify the feasibility of transforming reverse
osmosis membranes into CO, separation membranes, which provides a reliable basis for industrial scale-up
practice.

Key words: carbon dioxide; facilitated transport; polyethyleneimine; membrane separation
S0V 000000000000 0000000 0000000000000 00000000

(L35 129 T7)

expected to break the limitations of a single modification method and better improve the anti-fouling
performance of the membrane. In this paper, meglumine was first used to modify the bulk of the
polyvinylidene fluoride-trifluoroethylene (PVDF-CTFE) membrane, and then the surface of the modified
PVDF-CTFE membrane was modified by small molecule taurine. The results show that compared with the
single bulk modified membrane, the water contact angle of the membrane prepared by the bulk-surface
coupling modification method is reduced from 91. 5° to 41. 8°, the hydrophilicity of the membrane surface is
greatly improved, and the filtration flux of BSA is significantly improved. Compared with the single
surface modified membrane, the pure water flux of the membrane prepared by the bulk-surface coupling
modification method increased from 3 394 1./(m? « h « MPa) to 4 743 L./(m? « h » MPa). The bulk-surface
coupling modification method enables the two modification methods to produce a synergistic effect, which
can effectively improve the pure water flux, hydrophilicity and anti-fouling performance.

Key words: PVDF-CTFE; meglumine; taurine; bulk modification; surface modification



