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Abstract: With the growing global industrial demand for efficient, energy-saving and eco-friendly separation technologies,
organic solvent nanofiltration (OSN) membrane technology has shown great potential in fields such as solvent recovery and
product purification. Currently, the research and application of OSN are mainly focused on polar solvent systems, while
studies on the separation of nonpolar solvents (such as alkanes, aromatic hydrocarbons) remain relatively limited.
Corresponding membrane materials face the challenges of insufficient stability and limited performance. Addressing common
issues in nonpolar systems such as membrane swelling and plasticization, interfacial chemical mismatch, and permeability-

selectivity trade-off, this review systematically summarizes the fabrication strategies and separation mechanisms of OSN
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membranes, including polymer membranes, nanocomposite membranes, and ceramic membranes. It focuses on innovative
strategies, including molecular engineering design of new solvent-resistant polymers, construction of precise sub-nanometer
pores, incorporation of hydrophobic groups, chemical crosslinking modification, and synergistic optimization of membrane
structures and performance using nanofillers such as metal organic-frameworks (MOF). Finally, this review looks forward to
the future development directions of nanofiltration membranes for nonpolar organic solvent systems, aiming to provide a
reference for their efficient and green separation applications in critical industrial fields such as energy, chemical and
pharmaceutical industries.

Key words: organic solvent nanofiltration membrane; nonpolar solvent system; membrane separation; phase inversion;

interfacial polymerization; coating method
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Fig. 1 Schematic diagram of (a) ISA membrane, (b) TFC membrane, (c¢) MMM, (d) TFN membrane and (e) ceramic membrane



55 3 Wk A, 45 AR A LR A R A s AT T 189

1.1 ISA &

ISA JR i 3 — 3R A Wl ik AR % A vk — IR TR s AR, 22 125 mI A 58l S J22 [ 381 8 T, {3, 5 B0
i 75 390 4 8 A M T 3R G W AR AR E Pk o ISA B EA BUA B AN KRR EE 4, A 452 BE 0.1~ 1.0 pm A9 0% %
EMZ ALK R, 808 B 2R Sk B 4 B W ST B2, 2 FL S 2 ) R RS R S L PR
5 B DAt AR i . A, 2R AWM RN R TGS (PAN) . S F e (P1) %5031 2 5 FH F il 4 ISA-
OSN fi&, UL 3% 1,

£ 1 % ISA-OSN JEERY & R A bR

Table 1 Common polymer materials for preparing ISA-OSN membranes!**!
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Table 2 Common polymer substrates for preparing TFC-OSN membrane**'*!
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Fig. 2 Schematic diagram of (a) size sieving and (b) solution-diffusion mechanism
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