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Table 1 Materials of hollow fiber composite membranes

B f TRIZE BRI RL) HE Tk 37 4335k
PSF AL SR Bt ) Sk ELH

PSF T ik et s ) 2 kIR

PSF ,PVDF pPVAL RBCAEREAY BERA
PVDF LY STGSRA RN 7 By g

CA FERME (ces) ] TR BERAL

PP LGRS 44 (Nafion) 1) B RSB

PP T (PDMS ) 7! RiR3Ek BEEMN

PSF B N IEE IR A (PVA-SA) 1) e e is BBEEMN

CRET RBARCKA A REBRY

BRI (PL) SR BPDAPEO. /DAY S SRR

PP Lo R AP Z 4 (PDDTFE) [ R SRS E
2,6-HZE-2,2-— (3, 4-— g5t

R ORHE2 =5 LA BRI S Sl

7S IR B FF AL ) (6FDA-2, 6-DAT )

IR AIINA A H C AR, 2SR gEsNg T A/ 2, JFRES 15 BB Ry IR B, i 0 B 2
DR, (B ANRTE 4 LT 2 0 e e TRE R A L RS o 23 £ 4 By R e » ELANAEAE AL
BRI R T as 22 ) BE R SR R, 53 IO RE 2 RO AT 1E 3 7 B ThRE . PR e T
il R I R X I RE R B 3 (IR R L5 — M Re, s s iR TR SR E &
FEAE B A AR P RV A X B R S SCIR W T PR ISR SD LA 14 1 B (A S, O
X B U AR R IR W SR BB HEAT T 047, DA R 4 88 IR 35 1 R B 1 FE—REA7 1E B R 2= WL
A, HANEBE AR S, X B AT IR 2 652 S0 P9 14 58 T 95 S v 2 7 i it i
% S A Y T PN 2B KR A AT 43 B S BT TEURIVK S SR I A A R R RE A R

X 2R LR YA A5 T R, 7 A5 7 S P A P A VR B A3 (3R 238 ) B B g e b
Bl £ £ 2 rh 2 P4 G A5, 40 Nishimura 250 )46 7 228 & b 28 P40, H TR 2K 1Y o,
U A A P o e oA AT A 2 — NS, PR SR 2500 PVP A e B 0 T 30 TG 2 1 3%
5%, Chung 251 ABRAI 2L % T PDMS/PVP/PSF & & 5, BF 58 T MBS O2/N, PO #iB e, el
H R FE TR Fluorinertt 72 (3M A ] TIRLT4ELASE B8 — R 2, RZEE LYy 400, TR0t S fs

TR AS BT ELREAT M0 LR A Y N 27 8 SRS T R LM .
5 HELY

WRYEE A R AL I, TR b s T 4R 8 A IR A 45 T 2540 L R ILF.

(1) IRURiE PP R A TR 2 S YR SR TH (BN BE ) i b — 2 D REE AR VW V8 IR 2 A 751
R4 B HHERIRIT IR — SR N E AT, A 7 3L B2 ik R 4 2 53
FEFA RG2S Lin 250 5 R I — 5 LU 151 38 T e T R B0 2 % (1) B Jk e (PEBA) SR MNVA TIE T
berh . BCA—E LB E I ARG e SR IR I 1 S T o 4 b S AP 4 A 5, T CO/Ne 8943
B, Tsai SRR R AR & T B RERRLT4E & PR 4E I T 2K IB BER, ITHF 5
T Y2t R S SRR R ST SR SRR DA S 2 T 7 AR A TG 8 o} 28 A 2 SR S, A 5 R B A Y
CA TSR YERA L, B A B K AR PRB A VG0 Bl 7o BRI B A3 0, B 1R R, T 38 0 9 4 7K
i, EER e A D 42 i PAN Il CA BER LT 44U 8 & TR E R ABH S e R RBEES I
PVA %2, Xt T PVA/PAN & &5 PVA/CA & & EXT MTBE/MeOH {8 & #1570 BSYERE . 45 L 54
BITRTE .,



. 56 . = o + biiil 1R 2007 45 A

(2) IR RBIE WK R4 R Z R LR Y EUN TR A KIEE . 1R E BT 55 & 308k
Fol A HLRE R B i 388 3 S RS T3 4 B B ST AR R 2%, R T KO B B e, M EED L
SEIKVER B ZHEEE(PVA) 9 J50RL SR PVA IR U4 REAL Y J7 205145 T PVA/PSE s 414 i3 A, %58
TP MK S RS B RE . BRI B DS BRI 2 4T 4y S S R R
BT T REA RUE L R TR B I > T E A M & 4 far e B A R (SO Tl s O R
fr IR IR B 9K R AR . BT BB KA SRR R &8 2, S R ILIRMRIR AR 247 0 i - 7B HILAH B
PRV S 2K = HIBESURN A- G0 P 8B AL e = IR L = B ik R R & B AR TP A R
545 BB T 2R b e

AbouNemeh 25 SR LB R b 28 47 4k o LB /E FOANSRTHT 4 | PDMS 5 FH 45 8 TPk R A L 32
B, AbFESR [ A /R A5 SRR AY 5000 G 89 S R YA L (VOC ) YR T S MEFDKIE T 5256
A= A% (TCE ) VE A5 Yy A+ — b B RRAH (SDS) VE MRS ME]. BHEE N . I ShES
F25, @ XF TCE-7K R & A1 TCE-SDS 7Kk £ 1 5L 36 E B < FE T IR AL AN AR TENE AL 89 T FietR A AT AE St
VOC 535,

il

Ll los
| |
1 BUEm22 iR 2R
Figure 1 Scheme of double-layer spin neret
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Table 2 Rejection performance of the nanofiltration membranes
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NazS04 80 87
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Table 3 The separation property, microstructure of the nanoscale oxide/ PVDF composite hollow fiber membrane

4y PVDF Al203/PVDF TiO2/PVDF
MG R A A (Y0) 3.27 67.20 86.67
K 1 2.3 % 2.6

FLIY RS Mo A - TNFIAE TE/NFIAE

o> HEEZ

I T IRERR R RN BAR o K BTIRAY B i Bk LA 73 B AL e TR SUA A 25K ISR B FH 488
AT BRI B SHREAL B 5 o, JRey B i 7 S )3z AME . fEX —H & T,
YR G IRAPEIT A Hl I T2 00 R 2 1L, BEYERERY 2 REAL S5 251 2 75 1) A BT 98 AR AR, ) 4
A o8 ARG S ON B, (EUR AT e A5 70 15 2R 1Y [l I 42 e A VK G L an il PR BN AL IR Sh BE V=
EENRARE SR, DL & B S AP YRR A IE R Ty N R P B e R A IR A RS R SRk

[,

5 5 Hh -

[1] B2H. WA, 2002, 21(1), 72~76.

[2] FLEE. BUREISHA. 1989, 9(2), 1~22

[3] HeT: Mulder M HV, Strathmann H, et al- J Membr Sci, 2002, 207, 143~156.
[4] LiuL, Chakma A, Feng X S- Chem Engin J, 2004, 105, 43~51.

[5] EBZE IR B KEHEHA, 2005,31(4), 1~ 5.

[6] 2tk EX%. Bff. %. FHRSE, 2005, 26(3), 126~120.

[7] Tsai HA, Chen HC, Chou W L, et al- J Appl Polym Sci, 2004, 15(4), 1562~1568.
[ 81 Tricoli V, Cussler E L. J Membr Sci, 1995, 104, 19~26.

[9] AbouNemeh I, Das A, Saraf A, et al- J Membr Sci, 1999, 158, 187~209.

[10] RWA5:, PLILEE. BRXAR. A dh L T, 2004, 33 (3), 216~219.

[11] Hajime S, Kazuhiro T. Hidetoshi K. et al- J Membr Sci, 1998, 146, 31~37.
[12] Bhaumik D, Majumdar S, Fan Q X, et al- J Membr Sci, 2004, 235 , 31~41.
[13] Cao C. Wang R, Chung T S, Liu Y, et al- J Membr Sci, 2002, 209, 309~319.
[14] JEEHE. J78, W=, Ry T22pd, 2001, 17(3), 98~101.

[15] XER. AR— L. BRESH0R, 1994, 14(1), 21~26.

[16] Nishimura N. Sugenoya J. Matsumoto T Kato M. et al- Eur J Appl Phys. 2004, 87 (4-5), 337~342.
[17] Chung T S. Swee E Shieh J. J Chem Engin Sci» 2000, 55, 1093~1099.

[18] ZEHIM. A%, SHAK. BRLEISHA, 2002, 22(2), 1~1.

[19] SRl VAR R 8 AR Sl 20D (1@ E PG
[20] LiDF. Chung T S. Wang R- J Membr Sci 2002, 198, 211~223.

[21] LiXF, Xjao CF- J Polym Sci 2005, 23 (2), 203~210.



55 1 [T S SERS R <59 .

[22] LiJS. Liang Y. Wang HY- J Polym Sinica, 2004, (5), 709~712.

[23] LiuL. Amit Chakma, Feng X S- Chem Engin J, 2004, 105, 43~51.

[24]  HRE XUFAEL B RRSALL, 2004, (4), 23~27.

[25] Shieh J J, Chung T S- J Membr Sci, 2000, 166, 259~269.

[26] Stkphane B C: Remigy J C» Rouch J C; et al- Desalination. 2002, 144, 9~14.
[27] Verissimo S. Peinemann KV, Bordado J. Desalination, 2005, 184 (1-3), 1~11.
[28] akgeide. B, RZE. % RETIL KRR, 2004, 23(1), 8~14.
[29] Dai WS, Barbari T A- ] Membr Sci,» 2000, 171, 79~86.

Hollow Fiber Composite Membrane

WANG Wei - DU Qiyun
( Key Laboratory of Hollow Fiber Membrane Material and Membrane Process: Tianjin Polytechnic Uniersity Tianjin 300160, China)

Abstract ; Hollow fiber composite membrane is one of separation membranes which were prepared from two (or
more ) kinds of materials through special techniques- The membrane combines the structure characterizes of a hollow
fiber (such as self-support ) with the separation properties of a composite membrane (such as high-selectivity and
high-permeability ) - At first, materials (or adding materials) of both the composite lay and the substrate membrane
were summarized in this article- Then based on the structure properties of the membrane, the hollow fiber composite
membranes were classified simply- Preparation technologies and equipments of the hollow fiber membranes were
discussed emphatically - At last, the development of the hollow fiber composite membranes in some fields such as
pervaporation, gas separation and nanofiltration were described in detail. and some problems deserving further

research in this field were discussed too-

Key words ; Hollow fiber composite membrane ; Pervaporation; Gas separation; Nanofiltration; Development



