26 1

Vol .26 ,No .1
20051 ENVIRONMENTAL SCIENCE Jan.,2005
PEG
9 ’ B
( , 100085)
(PEG) PSf/ A , . ,
PEG . PEG 4000 115.2mLs(cm?<h) "', PEG
6 , PSf/ A PEG .PEG
PSf/ A , , ; ,PEG
, , 2
; PEG ;
:TQ028.8 ;X703.3 tA :0250-3301(2005)01-0108-04

Effects of PEG Additives on Structure and Performance of Blend Membranes

KE Lirnan, WU Guangxia, XU Shu guang

( Research Center for Eco Environmental Sciences , Chinese Acade my of Sciences , Beijing 100085 ,China)

Abstract :Polysulfone( PSf)/ poly mer A blend me mbranes are fabricated by phase inversion process from casting solution of PSf, poly-

mer A, DMAc, and polyethylene glycol ( PEG) . The resulting me mbranes prepared by changing the molecular weight of PEG addi-
tives are characterized by scanning electron microscope observation, measure ment of water flux and trypsin retention. Experiments of
water flux show that water fluxes have nomliner relationship with PEG molecular weight . The water flux of the me mbrane prepared
from the PSf/ A/ PEG 4000/ DMACc casting solution was 115. 2mLes(cm?<h) "', six time as much as me mbrane without PEG 0. The

PEG as a nomrsolvent changed thermodynamic properties in poly mer solution, promoting phase demixing of casting solution; other-

wise , it increased solution viscosity, delaying phase de mixing. The two different effects work simultaneously, influencing structure

and performance of the membranes .

Key words : miscible blend me mbrane ; PEG additive ; phase inversion

: 2] pst
A
A PSf (31 A PSf
A. PSf PSf/ ( PSE
+A)=60% ,
0.05 90 %
PSf
31 ( PEG)

, PEG

[4.5]
PEG PSf/ A/ DMAc
, PEG ,
. , PEG PSft/
A
1
1.1
( PSY) : ;
(DMAC) : ,
: Sigma ;
PEG1500: ;
PEG 4000, PEG6000, PEG10000, PEG
20000 : s ;
:2004-01-14 ; :2004-04-20
: (2021002) ;
(2003 CCA02500)
(1977 ~), ,



109

PEG1500, PEG4000, PEG6000, PEG

10000 ,PEG 20000 PEG 2
1 500,4 000,6 000,10 000,20 000. 2.1 PEG
1.2
752 : PEG 20000 s
; PEG 20000 s
:JEOL JSM6301F. R PEG 20000
1.3 , , .
R PSf . A | PEG
DMAc, 17 %. . PEG
. PEG R . >
55°C . . PEG 4000
. . , 115.2mL*(cm?<h) "', PEG
o , , PEG
48h , . , PEG ,
1
1 PSf/ A/ PEG/ DMAc 100
Table I The compositions of PSf/ A/ PEG/ DMAc casting solutions 120
PSf/ A/ PEG/ DMAc /% PEG :Q . 1% =
g 80 i
12/5/0/83 o E 60 60 %
12/5/10/73 1500 i ﬁ
w40 4 2
4000 ® 2]
6 000 . . | ‘ . \
16 000 0 2000 40(;?13(} ;g)(?ﬁ 8000 10000
20 000
1 PEG 1 PEG
17 % . PSE/ A/ DMAs 1275783 Fig.1 Effects of different molecular weight of PEG on
water flux and retention
1.4
() . 2.2
0.1 MPa. PEG
- [mLe (cm®e h)~'] 0-03
x R 2
(2) (R PEG
0.05 : 0.1 MPa . 2(a~e)
, ,PEGO0 s
R(%) = (I - c,/ce) x 100% PEG1500 ,
¢ G . . PEG , 4 000 ~
, ( A=280nm) . 10 000 ,
1.5 PEG 4000 s
(SEM) : :
PEG 6000 R s

5

> .PEG10000 R



110

26

PEG
2(£~5) PEGO0
PEG1500 ,
, . PEG 4000 ~10 000
, .PEG 4000
PEG 6000 PEG10000 ,
.PEG6000 PEG10000
PEG
PEG
, PEG
[6-81 pPEG
, PEG 20000

5

PEG 6000, PEG 10000

, . PEG 4000, PEG 6000
PEG10000 ,

, PEG

o~y 2(h~j) . PEG

4000 PEG ,
PEG 4000

2(i~j) PEG 6000 \PEG10000
,PEG 4 000
, PEG 6 2
,SEM ,PEG
, PEG
2 5 )

(m) PEG-0

100 pm
() PEG-10000

L Im LAl
(k) PEG-1500

(1) PECG-0

2 PSf/ A PEG/ DMAc

1T lnm 1
(1) PECG-&000

1) PEG- 10000

PEG

Fig.2 SEM photographs of blend me mbranes containging different molecular weight of PEG



111

PEG PSt/ A
,PEG >
, PSf/ A

PEG >
PEG ,

[ 1] Carsten Blicke, Peinemann K V, Nunes S P. Ultrafiltration
me mbrane from poly( ether sulfoneamide)/ poly (ether imide)
blends[J].J. Membr. Sci., 1993, 79: 83 ~91 .

[ 2] Anthony R C. Ultrafiltration Me mbranes and Application [ M].
New York and London: Plenum Press, 1980. 89 .

[ 3] Chuang WY, Young T H, et al. The effect of poly meric addi-
tives on the structure and permeability of poly( vinyl alcohol)

asy mmetric me mbranes[ J]. Polymer, 2000 ,41:5633 ~ 5641 .

[10]

(1]

Ramamoorthy Malaisamy , Doraiswamy R M, Munnuswamy Ra-
jendran. Polyurethane and Sulfonated Polysulfone Blend Ultra-
filtration Me mbranes . I . Preparation and Characterization Stud-
ies[ J]. Journal of colloid and Interface Science, 2002, 254 :
129 ~140.
[J1. ,2001 ,21(2) : 1 ~5.
Kim J H, Lee K H. Effect of PEG additive on me mbrane for ma-
tion by phase inversion[ J]. J. Membr. Sci., 1998, 138: 153
~163.
[J7]. ,1996 ,22(2) :63 ~67.

Young T H, Chen L W. A two step Mechanism of Diffusiomnr
controlled Ethylene Vinyl Alcohol Me mbrane Formation[ J]. J.
Membr. Sci., 1991, 567: 69 ~83.

Mulder M. Basic Principles of Membrane Technology[ M].
Kluwer Acade mic Publishers, 1991 . 86 ~ 99 .

Reuvers A'J, Smolders C A. Formation of membranes by means
of immersion precipitation. Part II. The mechanism of forma-
tion of membranes prepared from the system cellulose acetate
acetone- water{ J]. J. Membr. Sci., 1987, 34:67.
Strathmann H, Kock K, Amar P, Baker R W. The formation
mechanis m of asy mmetric me mbranes[ J]. Desalination, 1975,

16 :179 .

2003 Wb  ( )Y
Web Web Web Web
C0597 ZK1.1.9 244 34287 22 .5082 28 .8250
C0598 ZK1 1.9 117 14526 15.7009 23.7679
C0599 ZK1 .1 .8 851 18859 4.6639 7 .6031
C0600 ZK1 .1 .8 169 19627 26 .0414 24 .1486
C0601 ZKl1 .1 .8 143 17166 17 .4056 21 .1571
C0602 ZKI1 .1 .8 89 6422 20 .3146 18.0658
C0603 ZK1 .1 .8 145 9633 8 .8621 11 .6439
C0604 ZK1.1.8 187 38706 51.7326 38 .0814
C0605 ZK1 .1 .8 77 10628 33.5844 36 .0440
C0606 ZKl1 .1 .8 165 29073 44 5333 34 .1355
C0607 ZKI1 .1 .8 105 19704 39.9048 33 .4559
C0608 ZK1 .1 .8 127 17772 29 .4961 30.0721
C0609 ZK1 1.9 96 8013 11.1771 16 .8279
C0610 ZK1.1.9 226 16571 12.2345 17 .6711
Co611 ZK1 .1.9 280 32921 31 .0643 34.7725
C1500 ZKI1 .1 .8 192 27672 19 .8073 22.3996

1) ( ) ,

(2004 ) .2004-12





