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Fig.1 Diamond braided structure
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Fig.2 Scheme of spinning equipment

1) Godet roller; 2 ) Braided tube; 3) Constant
temperature tank; 4 ) Spinneret; 5) Coagulation
bath; 6 ) Deep roller; 7) Homogeneous braided
tube reinforced PAN hollow fiber membrane;

8) Winding roller
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Fig.3 The axial tension of diamond braided structure

Pl 4 g i A 7 28 I g S5 A 2 4 R 2 1]
32 115 DR .

N :Lp(r,ﬁ)dA (3)

A (3)FRmR 2 ZAgRZ MR oL sUh N
FRIETT, dA FoR AR T AR, p KR 2 ZR 4R
Z A1 2% 5 0 5t 3 (3) AT, 2 AR T 4E R ]
MRS S9N A BRI G R, B 9 2179 B Y
FER, i BRI/, 22T G SUAE A B TR D),
11T P 2% £ 4 SR 22 18] /9 T T /)

T :M(‘Lp(r,ﬂ)dA = uN (4)

H(4)FR 2 SRR Z R EEE T L. U T
EEBER T, . O P R R R BE R AT R
FO 38 R, 20 SUA DD | 22 T 4 G2 ) 1 i Bk /)
P AR £ S 2 18] 59 T 1080/, B AR e sl 2
[ BE 45 3 0/ ) | £ A R (AR LA b A, AR
2 g L AR AL

Fig. 4  The pressure and friction situation of

diamond braided structure
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Fig. 5 The mechanical property of 600 pm pitch of PAN

fiber braided tubes and homogeneous braided tube

reinforced PAN hollow fiber membranes

M S F gk b al DL Y, [R] J5t 2 2178 3 i
TR SR TR M i v 2 T A4 U ) D 22 5 B AR X 2 A D
ZIN.HR B B G ) TR R B T OB B 2 41
fFLBR b, R B [ TR I AR AR T )= L B
5 17 FLBR R I AL ; [R] f 55 M 52 A B 19 i, 5 [T
W 6 B LR T 73 1 R oA £ 4 TR 2 1) ) A L EE
R IE I, 17 BRIy 2 5, J32 01 BTy 224 AW R R A X 2
GUE AR /N M AE BT Z AT — B A
2, I BeA H BN RN AR X, A 2 T 3R T
BEJRBLAG T ALBR B PR AE. B i 2 5 3 5 I )
SRS g 2V A AL
2.1.2 GREVE J1AERE

P 6 Ay i 2119 0T 2 24 7 5 1 E B B2 T
H P AT LU B i 20T T A S, e AU T
it JBE 3 R, BT AR R/ S ARG R 32 T AR
B0 €1 4 2 8] B AR ELEE 5 ) RIET 4E T o i 21 4
3207 ARGV G B R UK T HE R S R
BB 3 2 SV 9 FLBR I K. 4 4 S 52 3
b ) 37 (I FL BUBROR , 23 2R ™ A TR AR 1 A
HIHE 7 25 6] /N i LA Rt 5 20 299 1 AR 19 0, % 30
oy W AR AR A Rl



2 4 5 ¢ T R U T 3R A e 4 7 4 227

Zl

120

a) 450 um d

b) 500 pm c

¢) 650 um b
d) 650 um

100

80+

60

o (MPa)

40t

20+

0

0 10 20 30 40 50 60
&(%)

Fig. 6 The mechanical properties of PAN fiber braided

tubes
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Fig. 7 The mechanical properties of homogeneous braided

tube reinforced PAN hollow fiber membranes
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Fig. 8 Water flux of reinforced hollow fiber membranes:

(1) homogeneous braided tube reinforced hollow fiber

membranes and (2) heterogeneous braided tube reinforced

hollow fiber membranes
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Fig. 9 Water flux of reinforced hollow fiber membranes:

(1) homogeneous braided tube reinforced hollow fiber

membranes and (2) heterogeneous braided tube reinforced

hollow fiber membranes
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Fig. 10 Outer surface morphologies of reinforced

hollow fiber membranes: (a) homogeneous braided
tube reinforced hollow fiber membranes and ( b)
heterogeneous braided tube reinforced hollow fiber

membranes
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Fig. 11  Cross-section morphologies of homogeneous braided tube reinforced PAN hollow fiber membranes; (a) pitch 450 um, (b) pitch

500 wm, (c)pitch 600 wm and (d) pitch 650 um

Fig. 12 Outer surface morphologies of homogeneous braided tube reinforced PAN hollow fiber membranes: (a) whole

outer surface and (b) enlarged outer surface
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Fig. 13 Maximum and mean pore size of homogeneous braided

tube reinforced PAN hollow fiber membranes
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Fig. 14 Water flux and retention ratio of homogeneous braided

tube reinforced PAN hollow fiber membranes
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STUDY ON HOMOGENEOUS BRAIDED TUBE REINFORCED
POLYACRYLONITRILE HOLLOW FIBER MEMBRANES

Rui Wang, Chang-fa Xiao, Mei-tian Liu, Xu-liang Zhang
( Department of Textiles, Tianjin Polytechnic University, State Key Laboratory of Hollow Fiber Membrane Materials and Processes,

Tianjin Polytechnic University, Tianjin 300387)

Abstract Homogeneous braided tube reinforced polyacrylonitrile ( PAN) hollow fiber membranes which
contained hollow braided tube and separation surface were prepared by concentric circles spinning method. The
braided tube was prepared by the two-dimensional braided technique using PAN fibers. While the separation
surface was obtained by non-solvent induced phase separation method with PAN as the polymer matrix,
dimethyl sulfoxide (DMSO) as the solvent,and polyethylene glycol (PEG) as the pore-forming agent. Results
showed that the structure of separation surface was similar to asymmetric membrane. The casting solution would
penetrate into the voids among fiber bundles of the braided tube. As the braided pitch increasing,the thickness
of separation surface decreased , which induced the promotion of the membrane water flux. There was no obvious
influence of casting solution penetration on the membrane permeability. The breaking strength of braided tube
was up to 100 MPa. Water bath vibration, ultrasonic vibration and the same axial tension force were utilized to
investigate the interfacial adhesion between separation surface and braided tube of homogeneous and
heterogeneous braided tube reinforced hollow fiber membranes. The results showed that the interfacial adhesion
of the homogeneous one was superior to that of the heterogeneous one.

Keywords Homogeneous reinforced, Two-dimensional braided tube, PAN, Hollow fiber membrane



