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Table 1 The composition of hollow fiber membranes

FEP Pore-forming agent DOP
Sample
(wt% ) (wt% ) (wt% )
1# 60 30 10
2# 65 25 10
3# 70 20 10
4# 80 10 10

# 2012-03-28 Wi fi, 2012-05-07 & fiss B K A AR Bh o B & (B &% 51073120) | [ 58 3 5 4 6 BF 78 & &3t 0 (973 3t %, BT A 5
2012CB722706) K i RH4E & 2% (3 H 5 10SYSYJC27900) LA K v [ 25 4105 4 23 FE R B 93 5 H %2 5.
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Fig. 1 Cross-section morphology of an FEP hollow fiber membrane (1#): (a) whole cross-section and (b) enlarged cross-section
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Fig. 2 Inner surface morphologies of FEP hollow fiber membranes: (a) 1#, (b) 2#, (c¢) 3# and (d) 4#
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Fig. 3 Pose size distribution of FEP hollow fiber membranes: (a) 1#, (b) 2# and (c) 3#

I, BGAL AR B 5 B 7 AR AR v IO B
o5 5 T B FLAR BN . 2o 22 9 BGAL R0 £ BB A 25
O3 FORR AR, 2 ol W AL AR 7E v s 2 2 IR R A
W3R I R LA I AL e B 2, 153 3 Y £L AR 20 A1
B0 ) OB R R b R LR A S AT L A A AL
TR ¥ — 1) FEP s 2F 4 i

2.3 KEENR

7 0.1 MPa (18 22 3K 1 F, % ir 15 FEP
s SF e RSEEA T K E R . 4 Ok B4R &R
FEP £ 5% v 23 2F 4 5K 3 5 /9 52 g A & bl
DL B 7K G Bl %5 FEP 7 o 14 38 i 52 IS
e . R AR &R e AR B R DOP i & AR FER



1426 4

=

?

i 2012 4F

%

AR B FEP & B 580, AL R A S A L
fiX. 24 FEP & i 60 wi% , &AL 7% 1 35 4 o 30
wt% I, Bir i 1) rp 28 £ 4 5K B OR. B A FEP
I v s £ 4R )98 VR AR G B D)
X T RAL T B 2 I v s A 2R R AL
B 2, [ R LB 2, fLAR 0 A 52,
A5 A 7K e A LR i AR R ol A
R R R S R AR o KA R, h s 2F
2 0 L AL AR /N, LA B AL S g 2, B
FIF ] 1 557 T BR P I A5 1) 7K D

3000

2500

Nl
(=3
(=3
S

1500

1000

Water flux (L-m~2.h~1)

500

o

1 1 1
65 70 75
PEP weight fraction (%)

60 80

Fig. 4 Water flux of FEP hollow fiber membranes
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Fig. 5 DSC curves of FEP hollow fiber membranes:
(a) FEP, (b) 4#, (c) 3# and d) 1#
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Fig. 6 DMA curves of FEP hollow fiber membranes
(a) FEP, (b) 4#, (c¢) 3# and (d) 1#
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Fig. 7 Effect of FEP content on the mechanical properties o
FEP hollow fiber membranes
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STUDIES ON POLY ( TETRAFLUOROETHYLENE-co-
HEXAFLUOROPROPYLENE) HOLLOW FIBER MEMBRANES

Zhong-qing Miao, Chang-fa Xiao, Qing-lin Huang
( Department of Material Science and Engineering, Tianjin Polytechnic University,
State Key Laboratory of Hollow Fiber Membrane Materials and Processes ,

Tianjin Polytechnic University, Tianjin 300387)

Abstract  Poly ( tetrafluoroethylene-co-hexafluoropropylene) (FEP) hollow fiber membranes were prepared by
melt spinning method with FEP as polymer matrix, composite of inorganic particles as pore-forming agent and
dioctyl phthalate ( DOP) as the diluent. The pure water flux and pore size distribution of the hollow fiber
membranes were tested. Effect of FEP and composite of inorganic particles contents on the thermal properties,
changes in thermodynamic properties and mechanical properties of the hollow fiber membranes were analyzed
and discussed. The cross-section and surface morphologies of the hollow fiber membranes were observed by
scanning electronic microscopy ( SEM). The results showed that the spongy-like structure could be observed
obviously in the cross-section of the hollow fiber membrane, which consisted of dissolved micro-voids and
interfacial micro-voids formed by stretching. As the pore-forming agent contents increasing, the dispersed
homogeneous degree became worse,, which would brought about not only larger pores but also wider pore size
distribution. The impact of pore-forming and diluent on the thermal properties and thermodynamic properties of
the hollow fiber membranes was litile. As the FEP contents reached 70 wt% ,the compact layers formed on the
hollow fiber surface induced the decrease of FEP hollow fiber membrane permeability.

Keywords FEP, Melt-spinning, Hollow fiber membrane, Property



