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ABSTRACT

Efficient separation of industrial liquids plays an important role in carbon peaking and carbon neutrality
goals. Nanofiltration (NF) membrane can separate small organics and inorganic salts, but the separation
selectivity and antifouling ability need further improvement. In this talk, first, the membrane fouling
aggravation with operation time during the industrial application will be introduced and membrane
swelling phenomenon is considered as the main reason. The mechanisms and consequence of membrane
swelling at alkaline pH and high salt concentration are discussed, and it can also be manipulated for
improving separation performance. Afterwards, an anti-swelling polyamide NF membrane is prepared by
“selective-etching-induced reinforcing” strategy. Then, a novel technique known as solvent-controlled
swelling-diffusion is proposed for membrane fabrication. This innovative strategy involves the utilization
of specific solvents to induce controlled swelling and subsequent diffusion of functional polymers into
the polyamide matrix, thereby tailoring the microstructure of the membrane (pore structure and charge
distribution), leading to improved separation selectivity and antifouling performance.
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