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Table 1 Comparison of key features and applications of four interfacial polymerization

strategies for constructing COF membranes
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Fig. 1 Schematic of Tp—COF membrane preparation by the LB method™®’ (a); schematic of COF membrane
preparation by the gas-solid interface method™®” (b); schematic of COF membrane preparation
by the liquid-solid interface (UDS) method™" (¢)
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Fig. 2 COF membrane preparation at the H,O/DCM interface™ (a); COF membrane formed by Lewis acid-catalyzed

imine condensation at the liquid-liquid interface®™ (b)
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Fig. 3 Regulation of COF membrane stacking arrangement and pore size by adjusting the monomer structure
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Fig. 4 Construction of a COF membrane via interfacial polymerization with monomers dissolved in the organic phase™’]
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Fig. 5 Solvent selection in interfacial polymerization for the regulation of COF membrane structure and performance
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Fig. 10 GIWAXS analysis of COF membranes at different times, showing the crystallinity and orientation*”
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Recent progress in interfacial polymerization of COF membranes
and their formation mechanisms

LUO Wei', HUANG Siyu', LI Weiyi*, MENG Mianwu',
LIU Jie's JIANG Liping'

(1. School of Environment and Resources, Guangxi Normal University, Guilin 541006, China;

(2. School of Chemistry and Pharmaceutical Science, Guangxi Normal University, Guilin 541004, China)

Abstract: In recent years, covalent organic framework (COF) membranes prepared by interfacial
polymerization have been widely applied to organic solvent nanofiltration, molecular sieving and other
separation processes. Elucidating the formation mechanisms and kinetics is crucial for tailoring the

microstructures and optimizing the separation performance. This review summarizes recent progress in
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by a comparative evaluation of the strengths and limitations of each strategy. Current evidence suggests
that multi-mechanism synergistic modification may overcome the performance bottlenecks of single-mode
modification and provides a promising pathway for developing low-heparin or heparin-free dialysis
membranes. This work aims to offer theoretical guidance for the design and industrial translation of high-
performance hemodialysis membranes.

Key words: hemodialysis membrane; anticoagulant modification; bulk modification; surface functionaliza-

tion; hemocompatibility
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COF membranes from two aspects; liquid-liquid interfacial polymerization strategies and the underlying
membrane-formation mechanisms. Particular emphasis is on how the monomer configuration, solvent
systems, interfacial activation strategies and interfacial tension regulation affect the structure and
performance of COF membranes, with the aim of clarifying the formation pathways of COF membranes
prepared at liquid-liquid interfaces., This review is concluded by discussing the current bottlenecks in
mechanistic studies and proposing future research directions to guide the rational design and optimization of
COF membranes and to broaden their application scope.

Key words;: COF membranes; interfacial polymerization; membrane-formation mechanism; liquid-liquid

interfacial polymerization
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