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Fig. 1 FT-IR spectrum for PSF and PSF-g-P PEGMA
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Fig. 2 "H-NMR spectrum for PSF PSF-CH,Cl and PSF-g-P
PEGMA
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Fig. 4 XPS Cls core-level spectra for PSF-g-P PEGMA /
PSF blend membranes

6 PSF-g-P PEGMA /PSF

BSA
5 PSF-g-P PEGMA
5 a PSF
FO 83° 120 s
77° . F5
56.2° 5 wt%  PSF-g-P PEGMA
26.8°. PSF-g-
P PEGMA 20 wt%
43.5° 100 s 26.5°.
5b PSF-g-P
PEGMA
5¢ F5  F20
. F20
120 s 43.5° 26.5°
50 s 0° F20a
50 s .
6 PSF-g-P PEGMA
pH=7.4 BSA
BSA

PSF-g-P PEGMA . PSF

90
Seperation surfaces

80 L mmmm%j:m:gg

~ 70r
z
% 60 b
=]
s mﬁmmow
S 50t
k=
| %
F15
30t
F20
20 a 1 1 1 1 1 1 1
0 20 40 60 80 100 120
Drop age(s)
) wes
70
FO

Contact angle (*)

20 L L 1 L L L 1
0 20 40 60 80 100 120

Drop age(s)

60 Seperation surfaces
M
50 ..
Z a0t
[0
g
5
]
£ 30r
(@]
©
20
105, ! s s

1 1 1
0 20 40 60 80 100 120
Drop age(s)

5 Water contact angles of the PSF-g-P PEGMA /PSF blend

membranes
RXZA
o B
g BXRX
e
2 R
W40 B
kXXX
= R
=2 B3
=] RRRX T
g oSS %
= BRI K52
B B
KXY 2052
= ot ool
=] RRK 9395908
2 S
T 20 BRE B
B RS .
<« £33 R 0%
IR R <
72} (254 IR 4]
[ R 093¢
[as] KKK KRR [RX6A
Sotetel RS K5
Iotete%s| R B
[Soketet XK RS
5596995 BRXXY Soto%ed
otetet RIS RS
loote%s| R B
Soketet R RS
6596095 X3 B
q XXX
B35 Sotete¥ PR
0 koA KRR KRS i

PSt-g-P(PEGMA) content (wt%)

- 6  BSA adsorptions on the PSF-g-P PEGMA /PSF blend
membranes with various PSF-g-P PEGMA  content pH=7.4


Absent Image
File: 0

Absent Image
File: 0


7 PSF-g-P PEGMA 705
FO  BSA 50.1 pg/em®  PSF-g- ATRP
P PEGMA 20 wt% F20 BSA PSF-g-P PEGMA . PSF PSF-
1.8 pg/em’ . PSF-g- g-P PEGMA PSF
P PEGMA /PSF
BSA . BSA
7
PSF-CH, Cl
REFERENCES
1 Tweddle T A Kutowy O Thayer W L Sourlrajan S.Ind Eng Chem Prod Res Dev 1983 22 320 ~ 326
2  KimIC Lee K H.J Appl Polym Sci 2003 89 2562 ~ 2566
3 Steen M L Hymas L. Havey E D Capps N E Castner D G Fischer E R.J Membr Sci 1995 106 49 ~ 56
4 Roux S P Jacobs E P Reenen A J Morkel C Meincken M.J Membr Sci 2006 276 8 ~ 15
5 Higuchi A Sugiyama K Yoon B O Sakurai M Hara M Sumita M. Biomaterials 2003 24 3235 ~ 45
6 Brink L E S Elbers S J G Robbertsen T Both P.J Membr Sci 1993 76 281 ~ 291
7  Song Y Q ShengJ Wei M Yuan X B.J Appl Polym Sei 2000 78 979 ~ 85
8  Ulbricht M Belfort G.J Membr Sci 1996 111 193 ~ 215
9  Iwata H Ivanchenko M I Miyaki Y.J Appl Polym Sci 1994 54 125 ~ 128
10  Aerts P Kuypers S Genne I Leysen R Mewis J Vankelecom I F J Jacobs P A.J Phys Chem B 2006 110 7425 ~ 7430
11 Kim J H Kim C K.J Membr Sci 2005 262 60 ~ 68
12 Chen M H Chiao T C Tseng T W.J Appl Polym Sci 1996 61 1205 ~ 1209
13 Hasegawa T Iwasaki Y Ishihara K. Biomaterials 2001 22 243 ~ 251
14 Hancock L F.J Appl Polym Sci 1997 66 1353 ~ 1358
15 Wang Y Q Wang T Su Y L Peng F B Wu H Jiang Z Y. Langmuir 2005 21 11856 ~ 11862
16 Deimede V Voyiatzis G A Kallitsis ] K Li Q F Bjerrum N J. Macromolecules 2000 33 7609 ~ 7617
17 Pak J Y Acar M H Akthakul A Kuhlman W Mayes A M. Biomaterials 2006 27 856 ~ 865
18 Hester J F Banerjee P Won Y Y Akthakul A Acar M H Mayes A M. Macromolecules 2002 35 7652 ~ 7661
19 Wavhal S D Fisher E R. Desalination 2005 172 189 ~ 205
20 Hester J F Banerjee P Mayes A M. Macromolecules 1999 32 1643 ~ 1650



706 2009

SYNTHESIS OF PSF-g-P PEGMA AND FABRICATION AND
PERFORMENCE OF ITS BLEND ULTRAFILTRATION MEMBRANES

WANG Jianyu' > XU Youyi' YI Zhuan' ZHU Liping' ZHU Baoku'
' Institute of Polymer Science Zhejiang University Key Laboratory of Macromolecular Synthesis and
Functionalization of Ministry of Education Hangzhou 310027
% SINOPEC Beijing Research Institute of Chemical Industry ~Beijing 100013

Abstract A novel amphiphilic copolymer having polysulfone PSF  backbone and poly poly ethylene glycol
methyl ether methacrylate side chains PSF-g-P PEGMA  was synthesized by ATRP using chloromethylated
polysulfone as macroinitiator. The resultant copolymer was characterized by FT-IR and 'H-NMR. The molecular
weight of PSF-g-P PEGMA was calculated as 6.34 x 10* based on ' H-NMR analysis the molar fraction and weight
fraction of P PEGMA in the copolymer was 0.711 and 39.6 wt% respectively. A series of PSF blend membranes
containing various amounts of PSF-g-P PEGMA  were prepared by the wet phase inversion process and were
characterized by SEM XPS water contact angle and bovin serum albumin BSA  adsorption. The experimental
results showed that the introduction of PSF-g-P PEGMA can significantly improve the hydrophilicity and fouling-
resistance of PSF membranes. For instance the initial water contact angle of the PSF membrane containing 20 wt%
PSF-g-P PEGMA was 43.5°. After 50 s the blend membrane was completely wetted by water. The apparent BSA
adsorption amount of the same membrane was extremely low compared to that of the pure PSF membrane.

Keywords PSEF ATRP Comb-like amphiphilic copolymer Blend Ultrafiltration membrane





