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Interfacial Polymerization in Thin-film Composite Membranes:
Historical Overview, Current Advances, and Forward Thinking

YANG Hao-cheng, XU Zhi-kang"
(Department of Polymer Science and Engineering, Zhejiang University, Hangzhou 310058, China)

Abstract: Interfacial polymerization is a kind of condensation reaction between highly-reactive monomers
taking place at the interface of two insoluble solvents. This polymerization can be carried out at the
interfaces of gas-liquid, liquid-liquid, and liquid-solid, respectively. The interfacial polymerization of
trimesoyl chloride and diamine has been developed for typically and widely producing reverse osmosis
and nanofiltration membranes. The manufactured polyamide-based thin film composite membranes have
been widely applied in desalination, chemical engineering, pharmaceutical purification, chip production,
and water purification for drinking. The publication number has also greatly increased in recent years.
Herein, we revisit the histories of interfacial polymerization and thin film composite membranes. We try to
comb the important milestones and development contexts. We then summarize the recent progresses and
frontier trends in this field.
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Figure 1 Paper numbers on interfacial polymerization and thin-film composite membranes in 21 century
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Figure 2 Classical polymers synthesized by interfacial polymerization
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Figure 3 Reaction between m-phenylenediamine and trimesoyl chloride
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Copyright 2025 American Chemistry Society)
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Figure 5 Interfacial polymerization involves a series of thermodynamic and kinetic processes including dissolution, bulk

diffusion, interfacial diffusion, reaction, phased separation (Reprinted with permission from Ref.[3];Copyright 2024 Elsevier)
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