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Abstract: Three kinds of method to prepare polymer hollow fiber membrane and the recent progress in hollow fiber mem-
brane for water treatment and blood purification are reviewed. Some important methods, i. e. physical blending, surface
chemical modification, surface grafting and coating are introduced to improve the hydrophilicity, anti-fouling property and
biostatic effect of the membranes for water treatment. Different kinds of work are introduced to improve the biocompatibility
and to realize the biosimulation of different kinds of artificial organs made of hollow fiber membrane, i. e. artificial kidney,

artificial liver and artificial lung. Furthermore, we discussed their further application in the future.
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Fig. 1 SEM photo of PVDF membrane by using immersion

precipitation method
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Fig. 3  Effect exchange NaY between Load NaY and silver ion

on water flux of PVDF membrane
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Fig. 4 Effect of PH on membrane hydrophilic property
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Table 1

DG,

AE(DG: B JE, MWCO,: CO, MM 4 F it k) Y

W,

R ST AR IR RE AT RS
Effect of grafting conditions on nano-membrane performance

MWCO, pore size and desalination performance of NF membranes modified with various grafting conditions( pretreatment time =30 s)

Membrane ( AMPS concentration

Permeate flux”/

grafting reaction time ) DG/mmol + m~2  MWCO,/Da Pore size/nm  Na, SO, rejection®/% Lom-2.p-!
MO(0% , 0 s) 0 20. 000 6.7 - -
M6(3% , 80 s) 0.32 3 640 2.6 72.4 £0.7 5.5+0.4
M2(5% , 80 s) 0. 69 3 500 2.6 80.8 £1.2 6.4 +0.2
M7(15% , 80 s) 0.84 3730 2.6 73.1+1.9 6.8+0.6
M8(20% , 80 s) 0. 49 3 850 2.7 70.5 2.6 5.1+0.5
M9 (5% , 30 s) 0.21 3920 2.7 68.4+1.1 5.4+0.1
M10(5% , 60 s) 0. 47 3 540 2.6 75.2£0.9 6.1+0.3
M2(5% , 80 s) 0. 69 3 500 2.6 80.8 £1.2 6.4 +0.2
M11(5% , 110 s) 0.73 3710 2.6 76.2 £2. 4 6.7 +0.5

*  Test conditions; 1 g/L PEGs solution, 0.2 MPa, pH =5.8.

b Test conditions: 1 g/L Na,SO, solution, 0.2 MPa, pH=5.8.
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Fig. 6 Polymer growth diagram by light initiated grafting
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Table 2 The changes of membrane performance before and

after modification

. Zeta Mean Peak-to-
Contact .
Membrane angle/(©) potential  roughness valley
angle /mV /nm  distance/nm
PVDF virgin 81 =1 -70 +2 16 +7 257 +85
PVA/PVDF virgin 68 +1 -61+3 8 +1 97 +24

PVA/PVDF membrane formation conditions same as specified in
Table 1. Background electrolyte for zeta potential measurements:
0. 001 mol/L KCI solution, pH 7. Roughness measured in AFM
tapping mode with a scan area of 5 x5 pm.
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Table 3 The effects of modification conditions on membrane permeability and recycling performance

Permeation and recycling property of control PSF membrane and membranes modified with different BP, MPDSAH concentration and UV irradiation time.

SPP concentration/ UV irradiation

BP concentration/

Relative flux/

Membrane g1 time/min mol - L (Ju/1y) FRR/ % Rejection ratio/ %
1# 0 0 0 1. 00 48.0+3.5 95.2
24 10 30 0.10 0.88 =0.03 79.5+3.3 96.5
3# 20 30 0.10 0. 94 +i0. 02 84.0+4.3 96. 8
44 30 30 0.10 1.00 =0. 03 87.5+5.4 97.2
S# 40 30 0.10 0.80 +0.01 90.7 4.4 98.0
6# 50 30 0.10 0.72 +0.02 92.3+3.3 98.2
T# 60 30 0.10 0.60 £0.03 95.0 4.5 98.8
8# 40 10 0.10 0.95 +0.02 71.4£2.6 97.3
O# 40 20 0.10 0.85 +0.03 83.3+4.0 97.8
10# 40 30 0.10 0.83 £0.01 86.7 3.6 97.5
114 40 40 0.10 0.75 +0.01 93.3+4.4 97.8
124 40 50 0.10 0.68 £0.02 96.0 4.6 97.8
134 40 60 0.10 0.65 +0.02 98.7£2.5 98.3
14# 40 30 0.03 0.75 £0.01 80.0+3.8 96. 8
15# 40 30 0.06 0.87 +0.02 82.9+3.4 97.2
16# 40 30 0.10 0.83 £0.03 86.7 +2.7 98.2
174# 40 30 0.13 0.80 £0.02 92.3+£3.2 99.0
18# 40 30 0.15 0.78 +0.01 96.0+2.3 98.4
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Fig. 8 The SEM photos of platelets attachment on various membrane

surfaces after 2 h dialysis: (a) PBAT, (b) PBAT-CS, (c¢)
PBAT-HEP, (d) PBAT-HA, (e) PBAT-CS-HEP, (f)
PBAT-CS-HA
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Fig. 9 The SEM photos of hollow fiber membrane contacted with heparin
sheep blood for 2 h at 37 C; (a) A-TMSAA, (b) A-
TMSAA-CA
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