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Fig. 1 Preparation of fully aromatic PA membrane by interfacial polymerization
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Fig. 2 Chlorination mechanism of aromatic PA membrane
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Fig. 4 Structure changes of fully aromatic PA layer after chlorination
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Fig. 5 Materials for physical modification of fully aromatic PA surface
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Fig. 6 Amine/imine materials used for chemical modification of fully aromatic PA surface
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Table 1  Internal modification of fully aromatic PA layer
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Chlorine-resistant fully aromatic polyamide reverse osmosis
composite membranes: research progress and future perspectives

XIE Qingming', GE Qingchun®
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Environment and Safety Engineering, Fuzhou University, Fuzhou 350108, China)

Abstract; Polyamide (PA) membranes have been widely applied in water treatment owing to their facile
synthesis, excellent chemical resistance, and high separation efficiency. To mitigate biofouling, chlorine-
containing disinfectants are commonly added during operation, resulting in the widespread presence of
active chlorine in aqueous environments. However, PA membranes are highly susceptible to degradation
upon exposure to active chlorine, leading to reduced selectivity and shortened service life. To address this
challenge, the development of chlorine-resistant PA membranes has become a major research focus in
recent years, and numerous novel chlorine-resistant membranes have been reported. However, few studies
have systematically reviewed the research progress based on the chlorination degradation mechanisms of
PA membranes. Based on this, this review first elucidates the chlorination degradation pathways and
chlorine-resistant mechanisms of PA membranes, followed by a comprehensive discussion of recent design
strategies and advances in chlorine-resistant PA membranes. Furthermore, the main challenges in this field
are summarized, and potential future research directions are proposed to provide theoretical guidance and
reference for the continuous development of high-performance chlorine-resistant PA membranes.

Key words: PA membrane; chlorine-resistant performance; membrane chlorination; membrane technolo-

gy; membrane {ouling



