2002 9 Sep. 2002
23 3 Journal of Zhengzhou University Engineering Science Vol.23 No.3
1671 - 6833 2002 03 - 0001 - 05
450002
14% 10 s 0.3% 0.25% .
0.05% 98%
TQ 028.8 A
1 ~ 100 nm
1~5
21
« ” 1—S
20
9
200 g/mol
6~8 1~3
DMF
DMAc DMSO FP
MP N- NMP
NMP
)
2002 - 06 - 05 2002 - 07 - 16
2001KYCX006

1963 -



2002

@NMP
3
1
1.1
3
1
24 h
5
1.2 9 10
1.2.1 J
30 min
v
J_At'
J L/ m*h V
m A m ¢
1.2.2 R
R= 1-2 x100%.
¢r
R % Cf
% c, % .
1.2.3 SEM

11

1

Tab.1 Main equipments used in experiment
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Tab.2 Chemicals and other experimental material

1
/]
35 i 2
[/I 8
2 3. 4
6 7. 8

Fig.1 Scheme of flowsheet for characterization

of UF membrane
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Tab.3 Parameters and their levels in preparation of
polysulfone ultrafiltration membrane 3.1.3
A/ % B/s C/ % D/ % 12%
1 12 10 0.1 0.05 10 0.3%
I 14 20 0.2 0.15 0.25% .
[ 16 30 03 0.2 55.83 1 m2 h! 0.25 MPa
3.1.2 0.02% 0.05%
Ly 3¢ 98 %
5456 g/mol. 4.
4 Jw .
Tab.4 Orthogonal experimental results of water 149% 10 s
flux of the membrane 0.3% 0.25% .
A B C D Jy/ Lm 2 h! 48.63 L m™* h™!
1 1 1 I I 52.20 0.25 MPa .
2 Il 1 1 1 32.33 3.2
3 Il 1 II I} 31.28 321
4 I I Il 1 37.13
5 I} | I I} 37.65
6 I Il I I 21.04 ) 3
7 1 I 1 Il 39.20
8 Il [1I Il Il 24.76
9 Il Il 1l 1 28.25 Jw
M1 12853 115.81 92.57 97.71 R
I 94.74 95.82  93.17 98.00 .
I 80.57 92.21 118.10 108.13 3.2.2
47.96 23.60 25.53 10.42 0.25 MPa

0.25 MPa.
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Fig.2 Effect of operating pressure on water flux

of the membrane
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Fig.3 Effect of operating pressure on retention

of the membrane
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Tab.5 Effect of feed concentrations on water flux and

retention of the membrane

3.3

/% / Lm ™% h! /%
0.01726 11.65 9.5
0.02228 10.93 99.6
0.02667 8.85 98.8
0.04091 6.9 99.1
0.25 MPa
5
0.05% 98 %
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Preparation and Characterization of Polysulfone
Ultrafiltration Membrane

LIU Jin— dun GAO Ai-huan WAN Ya-zhen HE Qing — chun ZHANG Hao — qin

College of Chemical Engineering Zhengzhou University Zhengzhou 450002 China

Abstract In order to make ultrafiltration UF membrane polysulfone PS is chosen as membrane material
NMP as solvent and pure water as non — solvent. Experimental parameters such as the concentration of PS
polyvinylpyrrolidone and acetone and the evaporating time of the solvent in the air are investigated by using orthog-
onal experiment.

Based on the experiment results it was found that the higher the concentration of PS and the longer the time
of solvent evaporating the smaller the flux of pure water across membrane and that the higher the concentration of
acetone or polyvinylpyrrolidone the larger the flux. The optimized conditions for PS support membrane preparation

are as follows

PS concentration in casting solution wt% 14%
Evaporating time s 10
Acetone concentration in casting solution wt% 0.3%
Polyvinylpyrrolidone concentration wt% 0.25% .

On the basis of conditions above PS support membrane is made and tested in the UF apparatus. The results
show that there is a linear relationship between the pressure difference and the water flux and that the retention to
polyvinyl alcohol solution with concentration beyond 500ppm is more than 98 % .
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