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Fig. 1 CMPSF-Nx-n membrane® (a) ; schematic diagram of ion transport process in crosslinked AEM!' (b)
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Table 2 Comparison of properties of different side chain types
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Research progress on hydrophilization modification of
polyvinylidene fluoride microporous membranes
SHI Wenya', LIN Yakai**, TIAN Ruifen', YAO Yuyang',
WANG Lin*, TIAN Ye*, WANG Xiaolin'?

(1. College of Chemistry and Materials Science, Anhui Normal University, Anhui Basic Discipline
Research Center for Clean Energy and Catalysis, Wuhu 241002, China; 2. State Key Laboratory of
Chemical Engineering and Low-Carbon Technology, Department of Chemical Engineering,
Tsinghua University, Beijing 100084, China; 3. ORDOS lLaboratory, Ordos 017010, China)
Abstract; Polyvinylidene fluoride (PVDF) microporous membranes are widely used in water treatment due
to their excellent chemical stability and mechanical properties. However, their strong hydrophobicity can
lead to porous membrane fouling, significantly reducing separation efficiency and increasing operating
costs. Based on the Web of Science database, this paper analyzes the literature of the past 20 years and
focuses on reviewing the research progress of hydrophilization modification of PVDF porous membranes
from 2020 to 2025. The review covers three aspects: surface modification, bulk modification and combined
methods. It compares the effects of different modification strategies on water contact angle, flux recovery
rate and anti-fouling performance, and analyzes the advantages and disadvantages of various modification
methods. Finally, it is pointed out that future research should focus on green and low-cost composite
modification technologies and deepen the mechanism research to expand the application potential of PVDF

porous membranes in the treatment of complex wastewater.
Key words: polyvinylidene fluoride microporous membrane; hydrophilization; surface modification; bulk

modification; anti-fouling performance
K1 SOO0O0S0O0O 000000000000 000000000 00000000 00000000000

(LS 173 T)
Progress in modification of side chain type anion exchange membrane
YUAN Kunkun, LIAO Dexiang , YUAN Fangzhen, FENG Jingsong ,

YANG Fan, HAN Mengting , CHEN Qiang

(College of Marine Science and Engineering, Shanghai Maritime University, Shanghai 201306, China)
Abstract: Side-chain type anion exchange membranes (AEMs) have been widely applied in fields such as
water electrolysise, seawater desalination, and ion separation due to their controllable hydrophilic-
hydrophobic microphase separation structure and stability. This article focuses on side-chain type AEMs
and reviews the latest progress of AEMs with aliphatic hydrocarbons, contains ether bonds, and aromatic
hydrocarbons side chains in recent years, It particularly analyzes the influence mechanisms of side chain
structures such as quaternary ammonium salts, imidazolium salts, and spiroammonium salts on membrane
performance. By regulating the alkyl chain length, introducing ether bonds, and cross-linked structure, the
hydrophilic-hydrophobic microphase separation,ion transport channels,and chemical stability of the membranes can
be optimized. Side-chain engineering can effectively and synergistically optimize the ion exchange capacity (IEC),
conductivity,and long-term stability of AEMs. Among them, the imidazolium salt structure shows outstanding
stability in highly corrosive environments and has strong application prospects in industries such as seawater
hydrogen production and chlor-alkali. This review aims to provide ideas and guidance for the design of side-chain
type anion exchange membranes with long-term stability and high separation performance.

Key words: side-chain AEMs;aliphatic hydrocarbons; ether-containing ; imidazolium type; microphase separation



