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Construction of supramolecular polymer network membrane based on

aluminum ion coordination and its H,/CO, separation performance

ZHOU Zihao, HE Yue, DONG Liangliang ,

ZHANG Chunfang , BAI Yunxiang
(Key Laboratory of Synthetic and Biological Colloids, Ministry of Education, School of Chemical

and Materials Engineering, Jiangnan University, Wuxi 214122, China)

Abstract; In this paper, OPBI-A’" membranes were prepared by membrane immersion method based on

the coordination cross-linking reaction between aluminum ions and aryl ether polybenzimidazole (OPBI).

The effects of AI’T concentration in aqueous solution on the physicochemical properties and H,/CO,

separation performance of the membrane were studied. The results show that the = N— of the imidazole

ring on the OPBI chain can coordinate and cross-link with A

I*" in the aqueous solution to form a dense

cross-linked structure. With the increase of AI*" concentration in aqueous solution, the gel content, cross-
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linking degree and density of OPBI-AI*" membrane first increased, and then almost unchanged. When the
concentration of AI’" was 8. 44 X 10% mol/L, the H, permeability of OPBI- AI’* -8, 44 membrane was
2.79 Barrer at 35 °C, which was slightly lower than that of the pure membrane, while the selectivity of
H,/CO, reached 23. 60, which was 438. 81% higher than that of the pure membrane, breaking through the
upper limit of Robeson in 2008.

Key words: OPBI; coordination cross-linking reaction; membrane, H,/CQO, separation
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technique, followed by hydrophilic modification with a polyvinylpyrrolidone-polyvinyltriethoxysilane
(PVP-VTES) copolymer and a stepwise interfacial polymerization process to form a dual-function anti-
fouling layer consisting of a “hydration layer-polyamide” structure on the membrane surface. Experimental
data showed that the modified membrane maintained an oil recovery rate of over 60% (purity~99. 9%)
and a water recovery rate close to 100% (purity > 98%) during 13 hours of continuous operation.
Mechanistic analysis revealed that the synergistic effect of the polyamide (PA) layer and the hydration
layer facilitated the coalescence and detachment of oil droplets from the membrane surface, effectively
mitigating membrane fouling. This technology provides a novel solution for emulsified oily wastewater
treatment and resource recovery.

Key words: PVDF composite membrane; oil-water separation; anti-fouling; interfacial polymerization;
VIPS; hydrophilic modification
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