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Abstract: Non-solvent induced phase separation is the most common method for the industrial fabrication
of microporous polymeric membranes due to its ease of operation and adjustable microporous structure.
During non-solvent induced phase separation process, the phase separation behavior directly determines
the microporous structure and performance of the membrane, therefore the research of phase separation
mechanism is of paramount significance for the fabrication and application of microporous membranes.
This review introduces membrane formation mechanism of non-solvent induced phase separation, and the
research progress on the impact of thermodynamic driving force and kinetic barrier on the microporous
structure, providing theoretical support for the fabrication and application of high-performance microporous
polymeric membranes.
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Figure 1 Schematic polymer/solvent/non-solvent ternary phase diagram and membrane structure prepared from different phase

separation paths
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Figure 2 (a) Schematic diagram of LIPS; (b) Structural characteristics of microporous membrane prepared by LIPS (Reprinted

with permission from Ref. [29]; Copyright 2010 Elsevier)

Tk P HCE LB R S A T RE, A R T
TER GV B A M S BN, /N5 el
V&AL (LiCl) 54w 73 1A AL R £ 0 W s Jo i
(PVP) 5 % 2. — 1% (PEG)®* "), Fontananova 4
KIN, LiClJy PVDF/ — H1 3k Z Wt [l (DMAc) /7K %
JERAR ZR VA7), R B AH 2 B IR 7R
R LICIIR B (2.5 wt%) A] LA i fs iyl 2. {2
1T LiCUMN ) [R5 17 JE 0 A 2 R 86 5 A
T A AE 23 85, PR 4 A LICLIR B (7.5 wit%)
) T RFLITE . Arthanareeswaran 25 B8 & 3,
5>+ EPEG WA AZ2E 1 02 A R SLER 1) 7%
B, ii$et 17 CAERIFLIR R 5% M.

Wi 1 a8 I S () 7 VA S AR 43 B R AL A
GIVEZB i BURIve WA Ko | SIS E VA N7y RV )
VAT AR 53 8547 9 B AL 45 #3878 . Mohsenpour
2 WOy T PVDF/DMAc/ 7K = T4k R I 34 11 2
B T RIS 805w, RN — T
HH B R TN AH 73 25 3 R v Ak L B 25 A 8 38 () 37 7
s N B A6 A IR U SR AR AL SR BE R 2R TG . 1t
bh, g5 G R IR BCR G B H AT N IR N,
N il AR A REESE S BER
&t — P Y A 43 B 1 1R (self-assembly and
nonsolvent induced phase separation), fil] £ H H
AN = A LR, 527 0 s
BE U, TR N ) B MR R L 4 F R
PERE 2 LI E 2T
22 ZERFESHESEEVIPS)

AT T BIER RA YA S b R
T SR NP R SR U ORI S T () R
Birh, P4 BB ISV 7 28 SR R R G
PR JEE AR T 355 R A 43 B 4349, 32005 ik B L
Zsigmondy 1 Bachmann #2 t !, VIPS V£ i& [ T
Z RIS, I PVDF. PSf, PES. CA. 73 BHH4% .,

B 3(a) Fos, 7EAH2r B FE Hp, R 5E I 45 R -
ST A A TR B R RO, RS VA R
I, 55 JELT P 3 DR U T VR FE R B o ER T B ISR -
ARG AR S B RN AR 4y, i T A
LI B A F KR /ANBIAEXTFR 4544 (K 3b),
DALtk VIPS B LIS v o O 7 T 7 5 s Ak,
R 7K A T RO R 00 L 9 it 255 )[448
PRIy B W R BE ST (15 Ok B A 4 )P
o R TASBM S RS, AL S
4 R A BRIV DAE B, VIPS 31 Tl Ak A
PSR B B — S PR AR AV, B ATEE 24557
B UTUETE T U B I e 202 N AR B 1T 1
SBRBY B, DhAs i GPL 45 M R B o IR A S
Priil & 2, 2T - LRSS, £
BN B, WA R R AR AR RN & &
B 5 B IR ] 46 DR 25380 W] 5 M A 43 15 AR I B
J12E AR P,

H AT, KZHF AT VIPS ik & 72 7 i
KA FZ W R 3 S AL gt 4% . 5200 VIPS JE Y
B ISR R T LA AR AR S EU N T
TESHW R, REMBERSHOTEREDN
RAY G IR EE IR S A I L L2345
0475 A2 AR I 70 28 b IR R IS R] L AE T I L U
FR IR B S 2% B 12T AR VIPS 2 o 4 it
T (1) 5 5 N () 2 52 Mo S AL IS T 300 1) B2 R 2%, %
FEITEAS | FLAR S FLER R L I3 IE MR 77 22 1 e 48
ARSI o T AR R BE 5 SO AR AE IR K 2 T AR O,
MR E T, SR T . BT K
T B VAR 2R ARV 7] FE X B R P (1) %
T TSR AN S5 A BB RO . [ 6 AR R R T 4
T, B 75 5 R FL s # BP0, TR 2
XTI RE AR, R B BT 5
BRI IRFE 51



530 R

2025 &

(@ Vapor adsorption

28 %09 )

Concentration . oy s .
il Vapor Induced Phase Separation (VIPS)

0 S Bottom
side

B3 (a) VIPS SEHIHI S 55 F R 75 5 (b) 8 VIPS 381 % (LI S5 o % (2008 Elsevier AL )

Figure 3 (a) Schematic diagram of VIPS; (b) Structural characteristics of microporous membrane prepared by VIPS method

(Reprinted with permission from Ref. [43]; Copyright 2008 Elsevier)
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Figure 4 (a) Schematic diagram of EIPS; (b) Structural characteristics of microporous membrane prepared by EIPS method
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