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Research strategies for constructing the interfacial structure of the skin layer in

asymmetric nanofiltration membranes via phase inversion
WANG Qi-hang”
(Sinopec (Beijing) Research Institute of Chemical Industry Co., Ltd., Beijing 100013, China)

Abstract ; This review focuses on integrally skinned asymmetric (ISA) nanofiltration membranes prepared via the
phase inversion technique, systematically summarizing the membrane formation mechanisms , preparation control methods,
and post-formation pore shrinkage modification strategies associated with the phase inversion process.Specific emphasis is
placed on the transition from the fundamental principles and classifications of phase inversion to the fabrication of ISA
nanofiltration membranes through formulation design and process adjustment. Furthermore, it discusses the coupling of
techniques such as chemical cross-linking and electrostatic assembly to regulate surface pore size and achieve functional
modification of ISA membranes.By rationally adjusting the preparation conditions to govern the phase separation process
and integrating complementary techniques, precise control over the structure of the separating skin layer can be achieved.
This approach synergistically optimizes the permeability and selectivity of ISA nanofiltration membranes while endowing
them with diverse functionalities. Future research should aim to deepen the understanding and process control of
membrane formation mechanisms via phase inversion, actively promote the development of high-performance,
multifunctional ,and green and sustainable membrane fabrication technologies and materials, and expand the application
of ISA nanofiltration membranes into broader fields.
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