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Fig. 3 Schematics of typical phase diagrams of various polymer-diluent systems and corresponding membrane structure:

Polysulfone-Oxydipropyl dibenzoate Systems!'*) (A) , PS-Benzene Systems'”? (B),
Cellulose Diacetate-Benzophenone Systems!'®! (C) , PSf-Diphenyl sulfone-PEG Systems™'*’ (D)
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Fig. 5 Schematic diagram of thermodynamic process of adding a good solvent system Phase diagram suitable for describing

simple polymer/solvent/non-solvent ternary system NIPS process (a); Three-dimensional phase diagram of
N- TIPS Method (b)
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Fig. 13 The molecular structure formula of PES
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JIN T BRI 24500 BBE BT 2 feb K S8 K, R R AR 5
B 5 (b)) KA. [, AR EER T DEG/
DMAc Jii & t f B B K i 1B E X PES R &
mat, soue & BibE & DEG/DMAc JR &8 54 8
BE2RE, SHREKBRE R 60 ChY, PES fi4f
HGERFEA LG RK. AN, ZE S BBt
73 T A RTIPS 35414 PES/CA LB ¥ AR S FLIE,
2z I 2 Yk [ V5 YR A 388 SR 1T 8 0 e IR AL
¥4 R FLE A, B A RTIPS B #il & B R 8
NIPS gL 72 4 248, F ¥ FL IR E /. [T, LAG#
LB BER (SPES) R Es w8, 3R FJE# ) PEG200
B RTIPS ¥:4] 4 T PES th s 4 48, W 1 2
SRR RGESE L5 M, BEFL PR 3 i SPES & £ a3 fim
kg A 3N, 24 SPES i 280k 0. 5% i, B 4
KEERBEE. FEI R FEEEESRA
THEF/KH PES 55k R (SPSF) #1734, L
R 77 DMAc 1 DEG R# BN, Bt 55 K3 Y EE
AL B NIPS 354k RTIPS B, i i B 808 &Y
B A S 2L R E, B SS B ER L i
44K, RTIPS i & Ay BE 4l /K 38 2 ft BSA B3 %
18 F NIPS B.

3 #EE5ERE

YE R REEN —FSERBEYEIL
JELR 45 v, TIPS BE7EIE 30 4E 3 Z Mk £ 19
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S T R PIMORREE R R e 8 RN IR R R
JEE | A2 T R A A 1 o T A R 4 A i e A
. &5 EETR, B FARG BB G A B AR W EIL
MERY AR, B 5T A ] H AT Xt TIPS i & dE 55 5
BEYEILENRERTER RS AR TZILE
TR R RO A1 LB N B 2 [N R A
EFCHFE AN, BHalEr 3T B4 E xR R,
A BA A B8 3 i A R T 4 AR o B RE VA R 1Y
s B RFENESBESYHEN R IFMER, R
BHREMEARREAEHENHESE, UERKRER
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BB A P& HE (ORI, @l 2R o)
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IR B EE R ERRNFAT K EHD
B A AL B R R E AL B 1 22 B AT IRA
HRGEHEDTR , B RS RS Y B S R
TERIEARTT ) s B )m » E R B W L AL BN i 2
T B — 0 B AN TR AR 0 o R A R A 1 X
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Progress on preparation of amorphous polymer microporous
membrane by TIPS method

LIU Juan'?*, YU Hui fang'?, TAN Jingjing', TANG Yuanhui'?,
WANG Lin**, LIN Yakai?, WANG Xiaolin®

(1. School of Chemical and Environmental Engineering, China University of Mining and Technology,
Beijing 100083, China; 2. State Key Laboratory of Chemical Engineering, Department of Chemical
Engineering, Tsinghua University, Beijing 100084, China; 3. Zhenjiang Tsing Membrane Technology
Co. , Ltd. , Zhenjiang 212141, China)

Abstract: Thermally induced phase separation ( TIPS) is a significant porous polymer membranes
preparation method that has the advantages of few influencing factors, strong controllability of membrane
formation and narrow pore size distribution. Hence, starting from thermodynamic phase diagram, we
systematically summarize the research results of preparing polymer porous membranes such as cellulose
acetate, polysulfone, polystyrene, polymethyl methacrylate, polyvinyl butyrate and polyether sulfone via
TIPS method during these years in this review. The influences of some important thermodynamic and
dynamics factors, such as diluent types, coagulation bath types, coagulation bath temperature and casting
rate, on the phase separation process and the structure and properties of the amorphous polymer porous
membranes are also analyzed. Finally, the challenges and future development of amorphous porous
polymer membranes are put forward.

Key words: thermally induced phase separation; amorphous polymer; microporous membrane; phase dia-

grams; diluent



