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J - v o PMMA
At 40% ( m( PES) : m( PMMA) =6: 4)
A, m’, 20%
2.3.3 m( PES) : m( PMMA) =8: 2 o
, Cr Gl 1 PMMA PES
mol /L) R( %) Table 1 Effect of PMMA concentration on the contact an—
C, - C, gle of membranes
R = x 100%
C, PMMA 1% 0 20 40 100
2.3.4 0/(°) 89.2+0.382.2+0.676.5+0.758.4+0.3
HDO21NS 2 PES PES/PMMA
9 cm 20 mm/min . Table 2 The performance of PES membrane and PES/PM-
6 B MA blend membrane
2.3.5 m( PES)
m(PMMA) /Leh™ *m™> /% /MPa 1%
LEO1530 10: O 153.6£11.3 75.6+1.33.2+0.2 42.8+3.4
° 8: 2 192.4 £13.2 94.7+£0.73.0+£0.1 42.4+2.1
3 6: 4 237.6 +21.3 92.6+0.22.1+0.2 24.6+5.3
3.2 PES/PMMA
3.1 PES 3.2.1
1 PES/PMMA
1 PMMA PES/PMMA i
o 1 PMMA 15% 17%
° 20%
2 20%  PES  PMMA i
o 2 PMMA

3

(@) 15%

PES/PMMA

® 17%
PES/PMMA

Fig 1 SEM images for the cross section of PES/PMMA membranes with different polymer concentration ( x200)
3.2.2

Table 3 Effect of polymer concentration on the perform—
ance of PES/PMMA membranes

1% /Leh™ em™ 1% /MPa 1%

15 483.0+28.4 85.6+1.2 1.7+0.2 31.9+1.4
16 461.9+19.2 91.4+0.6 2.0+0.1 37.3+0.3
17 382.0+15.5 92.0+0.4 2.2+0.1 39.7+0.4
18 310.8 +11.4 93.7+0.6 2.4+0.2 39.2+0.2
20 192.4£13.2 94.7+0.2 3.0+0.2 42.4+0.6

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.
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PES/PMMA ( x200)
Fig 2 SEM images for the cross section of PES/PMMA membranes with different CBT ( x200)

3.3.2
4 N ( RO) CBT o CBT N
PES/PMMA o CBT N ;
20 C 60 C N o
N o 3.4 PES/PMMA
4 PES/PMMA 3.4.1
Table 4 Effect of CBT on the performance of PES/PMMA
membranes o
/[C /Leh™ em™ /% /MPa 1%

20 173.7+6.3 94.7+0.1 3.0+£0.2 42.4=+1.2
40 241.2+9.2 93.8+0.4 2.2+0.4 25.9+3.5
60 279.9+8.6 91.6+0.5 2.2+0.3 22.5+0.5

CBT o
o CBT 3

DMAc PES/PMMA

(c) 30% DMAc

(d) 50%DMAc ' (¢) 70%DMAc ‘
3 DMAc PES/PMMA ( x200)

Fig 3 SEM images for the cross section of PES/PMMA membranes with different bore liquid concentration of DMAc( X
200)

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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DMAc 0 20% :
DMAc
. DMAc 20% 50% > DMAc . . DMAc
. 70% .
: DMAc 70% DMAc DMAc
/
o : DMAc
4 DMAc PES/PMMA B

(a) 0 DMAc

(d) 50%DMAc

(e) 70%DMAGC
PES/PMMA
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( x 10 000)

Fig 4 SEM images for the inner surface of PES/PMMA membranes with different bore liquid concentration of DMAc ( X

4 DMAc
10 000)
3.4.2
5 DMAc PES/PMMA
o DMAC
5 DMAc PES/PMMA

Table 5 Effect of bore liquid concentration on the perform—
ance of PES/PMMA membranes

DMAc
1% /Leh™ em™ 1% /MPa 1%
0 394.4 +22.3 92.0+0.1 2.1+0.2 37.3x2.1

10 324.6 £15.4 94.1+0.1 2.3+£0.3 38.1x1.4
20 308.9+12.3 96.3+0.4 2.3+0.1 49.9+x4.1

30 333.3+£9.4 89.9+0.8 2.3+0.2 51.6+x5.4
40 334.6 £8.9 85.6+0.2 2.7+0.4 54.0x1.4
50 339.0+£8.8 79.8+0.6 2.8+0.4 58.7+0.6
70 388.9+14.4 68.4+1.2 2.9+0.2 58.4+0.4
3 DMAc
° DMAc

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.
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Effect of polymer concentration and coagulation bath on the

performance of PES/PMMA ultrafiltration membranes
LI Kui' > ZHU Qi' > HONG Yu-bin> DING Ma-ai’
HE Xu-min' LAN Wei-guang®’
(1. College of Chemistry and Chemical Engineering Xiamen University Xiamen 361005 China;
2. College of Materials Xiamen University Xiamen 361005 China,
3. Suntar Membrane Technology ( Xiamen) Co. Ltd. Xiamen 361022 China)
Abstract: The effect of polymer concentration coagulation bath temperature and bore liquid concentration on the per—
formance of PES/PMMA blend hollowHiber membranes which were fabricated by phase inversion process were investiga—
ted. The addition of PMMA could improve hydrophilicity and overall performance of PES membrane. The results demon—
strated that the pure water flux decreased gradually when the polymer concentration increased from 15% to 20% . Howev-
er the rejection and tensile strength increased. With the increase of coagulation bath temperature from 20 to 60 °C  the
pure water flux gradually increased whereas both the rejection and tensile strength gradually decreased. In addition
with the increase of DMAc content in bore liquid double finger-shaped voids on the cross—section of PES/PMMA hollow
fiber membranes gradually transformed to a single row of finger voids. Meanwhile the pure water flux first decreased and
then increased. On the contrary rejection decreased after slightly increasing but tensile strength increased gradually.

Key words: PES; PMMA; hydrophilic modification; polymer concentration; coagulation bath



