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Abstract

Polysulfone (PSf) and PSf/bisphenol sulfuric acid (BPA-PS) ultrafiltration hollow fiber membranes
were successfully prepared by non-solvent induced phase separation (NIPS) and reverse thermal-
ly induced phase separation (RTIPS) method. Pure water permeation flux, rejection rate, porosity,
scanning electron microscopy, tensile test and pure water contact angle were performed to survey
the permeation, morphology and mechanical properties. The results show that the phase separa-
tion temperature of PSf/BAP-PS system increases and the viscosity decreases. The membrane
structure presents a dense surface and a finger-like pores structure along its cross-section by us-
ing the NIPS process. Meanwhile, the morphology of membranes takes on a porous surface and a
spongy structure on its cross-section by using the RTIPS process. The mechanical properties of
PSf/BAP-PS hollow fiber membranes are better than that of the membranes prepared with NIPS
method.
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By B VR N — R S HEA, BESBEAcER. SRS, SHmAUN. RERIC. HIE &
AN YA SRR 1] [2] [3]. TE 44t FUK SIS A K TS G4 H 2 B 1B LT, BRI Fo g the 5
5 ] v A

Xy A FIZE R (Polysulfone, fEiFR PST)FHXUEY A ¥43h 5 4, 4- & KA il 4%, H 8 HANE,
IR T RGP R R e s 1 8 B AR IR L B A R UG R . S
aFasEtk, & FhEAR M BIEAR4]. (22, A RHOPTE Gtk f i 25, 0 7 B kAT Kk
Mo TR R R VR I8, Rl A 2 1 PST B J7vk . IR 51 AR AN Bk SRR A
MEHE IS v % 1 PST-SPES LR A £ 4E 5, IR 1 | PSF-SPES #4 I 1 SPES BS 132 #45 & (IEC)
X B RE AR o /B — Rl T AL ISR K M SR S 0y A SRR (BPA-PS), H RTIEEAT H AT PSF 357Kk
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I 5 B RS VA - ARV R At TR 2 T BB B S, SRR By TR IRARIRILAE R, S BUB LR 7
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BS(RTIPS)ik, HEEAJFEHR &/ TR MR EA 2 . SR AH, AH 2 25 el S LR B (LCST) TR &
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DT, BT R ARG R, MR LB R e, B AR R o FE i T
ZZHU> | TG0 BT IR AL AR AL U [10] [11] [12]. ARSCF3 3l BA NIPS AT RTIPS 2]
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2. SELRERSY
2.1 SEEJRHE

BHN(PSH): P-3500, BE/KJFi& 7.8 x 10°~8.4 x 10* g/mol, Solvay HRA T ; X A B (BPA-PS):
rRoRHE A ML AT N N-— F3E Z B2 (DMAC) F1 38 2. % 400(PEGA400): E 254 H k27
RAaw; FImEREABSA, M, =67,000), Ak, EESEREAEYTHERAR; E8TK: Bl

2.2. [EFIE

JEAT L PST Al BPA-PS 1 FH AT ZE 60°CHEAE o T4 24 h DAL K575 DMAC F13E¥% 77 PEGA00 4% &
ELBR A5, E=IR&AFE TN PST il BPA-PS Hittk LB H S 00 va iR = 5 i B I 1 55 W AG 5
S T YEEAE AR IR R, 235385t NIPS A RTIPS vEZi] . BARY RN R . SRS SRR 1
FETK: HEBE NSBRE T %A BN E 2589, LL0.125 MPa %S F1HEsh % st Amt
22 3¢, ARIEEE SRR 8 ST M BT 22 Sk BF s SR TRHCR P RS 2 g aa ], REFFRE I . TR
By 7 R HERAE 2585 7K IR 3 K, BR B ER BE 1A AR5 PR R T 20 w. %l H- il /K I R
W3R, B A A YRR 2SR R IR TR 48 /NN DL A H

2.3. o EEERNE

XtFEBA LCST MM I, FEIEFE T, PSRV G AT AR MW PR, B 2R
JEIS, PRS2 E, BE IR A B A . U B R T E T K T B E T,
B NN, DU L LR LV AL B D AR 20 B T (B LCST)

2.4. BEIRMFIRARAE R A RER

BENEVREEE . K] DV-II+PRO BUFAE B HHAE 25°C FE: E4i/KiZiE @ M E 4 ne
AR, WE 77 0.1 MPa, Ttk 30 min, 4RJEMEAiAGE 2= (,); a2 (R): L 300 ppm ) BSA /K&
WK FLBRR(e): TR VRN E ;s BELEH: R IR T BB (QUANTAX S-4800, HAH A
RS BRI 458 Sk SR JC200C2 2 fid Wl B A3 5 F 2 [T (R A 47K B2l 1 (0) S1 2 Mt
HLF 75 REATBERRAIEHL(QI-220A) MR, Fi i % 50 mm-min~', I E[A]#E 50 mm.

3. &R5118
3.1 BERNLENESERE

B U FORG B WL 1o EISR AT, ZO BV RL IR $) 12,419 Pass, ATt b 2 4R 4
M BPA-PS HIBEIEM Z1 HRS B BB/ T RIS N 20, X2 KN BPA-PS 73-BI{E PST 40+ 2 [H], i
BT AN I OINE T, M5 BRORG B T B, A S 2R 4R R 71 2 TR AE R . 55, S0 BPA-PS
25, BRI B IR TR, XU BPA-PS (NN EE R TS R B 2R e

3.2. [ELEH

K 1K 2 224 PSE AT PSTIBPA-PS LR AR X 41 45 1) SEM R AR o fEl 1 FIE 2
AT, RO B O AR T A 2 B S 1) 30°C R, L Z0-30 RMEIEE . Wit R FLEE 4, by gl
(1) NIPS P54 o A ERBATLER =2 s il Z0-55 i B2 55°C, i TAHZr B 53°C, R 2L H
Wrii A ARtk e, BB RTIPS #uLid AL Fr 8. ¥ BPA-PS i Z1-30, EIARME 2L
TEAS, HJERTH 2N FRFLZ; T Z1-55 W23 T Z0-55 MR 2 4L, Wik fakFLai i K kb,
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Table 1. Compositions, viscosity and phase separation temperature of different casting solutions

=1 BIEREER, HEMRSERE

e PSf BPA-PS DMACc PEG400 R AH Y B
v (Wt.%) (Wt.%) (Wt.%) (Wt.%) (Pas) (C)
20 17.0 0 43.48 39.52 12419 48
z1 17.0 1.0 42.95 39.05 7540 53

& 15.0kV 8.7mm x30.0k

- ) § 4 < 5L £ / [

Figure 1. SEM photographs of PSf and PSf/BPA-PS hollow fiber membranes
(outer surface)
1. PSf #1 PSTIBPA-PS FZ=s4F4E iR A SEM B (SR )

15.0kV 9.8mm x80

Figure 2. SEM photographs of PSf and PSf/BPA-PS hollow fiber membranes
(cross section)

2. PSf 1 PST/IBPA-PS Fhzs 4T 4 Y SEM BB F (IE&Um)
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AR 2, FRIRFLAHBA BT R, XARERR RS BPA-PS IS E RIS
BT IR 7K 5 5 B4 RS P (17K 7 DMAC Il PEGA00 2 (8] A AR W I3 A8 # BT 8L

3.3. BiEftaE, FLEREMFKY

3 &40 PST A PSTIBPA-PS JLiRH S £F 4 MERE S 4. B 3(a) T A1, RTIPS YEFTHLE Z0-55
A Z1-55 f7KE & T NIPS VR AT Ui Z0-30 F1 Z1-30; s BPA-PS i, Joit NIPS HLEELIE &
RTIPS AL A R ) /K G B R S i TR S i 4 PSE S, X 35 VS NS K ME R &4 BPA-PS A R T4
ER SRR B ENERE. I 3(b)RI B, B Z1-55 RN AAEEEMEEE R, fE 3c) A,
PSfIBPA-PS 3Lk rp % 41 L JEE (1) FLBR 28 K T ARSI ) PSS eH %] 3(d)wT%n, ¥shn BPA-PS Z )&, FEISRE
KB A B A, BB SR K MR sy, TS G RE T S 0 .

3.4. NIFERE

K] 4 24l PSF AN PSTIBPA-PS JLiR S AR 4L g2k fig . BHIEIRT 20, ¥In BPA-PS 2 J5, W4t
YEFE AR SR . A BB A IR 22 K AR el PSR B RIS, X1 B B AR BAP-PS KU
AR TSRS IE R, EX )R = E AR, X5 BPA-PS MRS REEMDE, HiEs T
FANEIFIER, X — RUEREBUR, BE A G AR I 0 T4l PST %, RTIPS VARl Z0-55 (1)
ZUPR AT NIPS VLB Ul Z0-30, M5 1 3014 235 5 XF T~ PSIBPA-PS LR, RTIPS V4T il Z1-55
(R B EE A7 PR AT 2 RO T NIPS & P i Z1-30,
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Figure 3. Properties of PSf and PSf/BPA-PS hollow fiber membranes
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Figure 4. Mechanical properties of PSf and PSf/BPA-PS hollow fiber membranes
[ 4. PSf #1 PSTIBPA-PS FRZs 4T 4 Y S 1 R

4, 4Eip
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