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Fig. 1 Schematic diagram of different fabrication process: spraying process (a); conventional IP process (b)
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Fig. 7 Images of membrane morphologies prepared by spraying and conventional interfacial polymerization method:
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cross-section, SPM 2D and SPM 3D images, respectively
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Spray-assisted interfacial polymerization for fabricating
polyamide nanofiltration membranes on polyethylene substrates
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Development Co. , Ltd. , Wuhan 430056, China)

Abstract: Polyamide nanofiltration (NF) membranes have been widely applied due to their excellent
separation performance. However, conventional interfacial polymerization (CIP) often suffers from poor
controllability of the selective layer structure and low utilization efficiency of reactant solutions. In this
study, a spray-assisted interfacial polymerization technique was developed by combining spray coating with
interfacial polymerization, using a polyethylene microporous membrane as the support to fabricate
polyethylene-based nanofiltration membranes (PE - NF). The effects of preparation parameters on the
membrane structure and separation performance were systematically investigated. Results showed that the
spray-assisted interfacial polymerization produced a smoother and more uniform polyamide layer. Under
optimized conditions, the resulting membrane exhibited a Na,SO, rejection of over 98% and a water
permeate flux of approximately 72 L/(m® ¢ h), significantly higher than that of the CIP-prepared
membrane [ < 50 L/(m?® « h) ]. The spray-assisted membrane exhibited a lower crosslinking degree, larger
effective pore size and strong surface negativity, which collectively contributed to its enhanced water flux
while maintaining excellent separation selectivity. This study demonstrates the feasibility and advantages
of spray-assisted interfacial polymerization for the controlled construction of polyamide separation layers,
providing a useful reference for the design and fabrication of advanced nanofiltration membranes.

Key words: polyethylene microporous membrane; spray; interfacial polymerization; polyamide nanofiltra-

tion membrane
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follows: DEA mass fraction of 1. 2% and PIP mass fraction of 0. 8%. Under this condition, the pure water
flux was 67. 0 L/(m? « h), which was 1. 74 times that of the membrane without DEA addition. The
molecular weight cut-off (MWCO) was 1 605 Da, and the rejection rates for Na,SO,, MgSO,, MgCl, and
NaCl were 91. 2%. 86. 4%, 38. 1% and 25. 4%, respectively. A 160-hour continuous filtration test
showed that the membrane performance was stable.

Key words: interfacial polymerization; diethanolamine; internal pressure hollow fiber nanofiltration mem-

brane



