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Graft regulation of cellulose membrane’s pore and properties
GONG Xiang-zhuang, YUAN Tao, ZHANG Zhuo, MENG Jian-giang, ZHANG Yu-feng
(State Key Laboratory of Hollow Fiber Membrane Materials and Processes, Tianjin Polytechnic University, Tianjin 300387,
China)

Abstract: After the PEG end group modificated by mercaptoacetic acid, the cellulose membrane regenerated by the vinyl,
and then the thiol PEG is grafted to the regenerated cellulose membrane in UV irradiation conditions. The PEG
and PEG thiol are characterized by NMR, and the surface structures of original membrane, vinyl membrane,
light triggered membrane are observed by ATR-FTIR and XPS, respectively. The changes of pure water flux and
pore size distribution of the original membrane and the modified membrane are also inspected, and the fouling
resistance of modified membrane is observed by the dynamic anti-pollution experiment for bovine serum
phosphate buffer solution (BSA / PBS). The experimental results show that the thiol of PEG is synthesized
successfully, and ATR-FTIR and XPS prove that PEG chains are grafted onto the membrane surface successfully.
Compared to the original film the anti-pollution capability of modified membrane has been enhanced.
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Fig.1 Schematic diagram of membrane testing system
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Fig.2 H-NMR spectrum of PEG2000-SH

ASL I i) PEG2000-SH J2 H PEG2000 5 % it
TR 2 TR AR SN 3 LAY . T B 3 - s 3 A I v v
PEG-SH 43T "H—SH & (14 s IR B2 b 3R 1) 52
BRHEEL HE 2 nTLIE H,7E 3.25 x 107 4b H BRI
WA -CH,SH Hh Tz FY LA B AE H 5 4.29 x 107 4b i 3
BRI Wi Sk —CH,—0—C (=0 )—H il F BL S 5
3.65 x 10°~3.83 x 10 b tH B L4 A—OCH,—CH;—
O—HE LA BV E . 38 S 1150 s e mig Scie () 5
B L& B, PEG2000-SH AYFILALFEE K 97%.

2.2 BRHREMERFNGEHRIE
221 #ihEiE

&l 3 R R AR L AR 2R TR 2 AR SE 42 R
FILTAME .

m & 3 TN, SRS 2T AME A, 2Ktk )E
FEAE 1601 em® &b R B T MG, KR IR = AR
Ferbbrh ey C=C S g ; 7E 1276 em™ AbHEL T
s B W AR Ak, 3R B T O B = A R
1 Si—C ##5 ] AFr 33 ; 71 700~1 000 cm™ &b H 3
C—Si 1 Si—O—Si BRI, B AT IR 2 971k
RN ). 5| kAR AF 1736 em™ b L T

Vi(Si-0-Si),
Si-OH, Si-0-C

vs(Si-0-Si)
V,(C-Si)

40003500 3000 2500 2000 1 500 1 000 500
Hekemt
B3 HEAFHRFEER.ZHUE LS ZENIIMEE
Fig.3 FTIR of spectra unmodified, vene-functionalized and
photo-initiated regenerated cellulose membrane
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Fig.4 XPS spectra of unmodified, ene-functionalized,
photo-initiated regenerated cellulose membranes
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Tab.1 Chemical composition of unmodified,
ene-functionalized, photo-initiated
regenerated cellulose membrane
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Fig.5 FESEM images of regenerated cellulose membrane
before and after modified

H1 ] 5 1T U, < P AR 2 A 2R D I 3R T FLAR LA R
B — LR A RS K4 FESEM HLT- %2
AR (1, e AR ALY JE R L e I 4, LA A A8
A X JEH T PEG2000 i T2 Ik, MR
PR BT PEG 431, BT K 1, BRFLAL % 11 e i &
A RE R Z 1Y PEG - FAE A B IEFL 1 rsk. i T
PEG JZHEAR 43T, $Ad B I 7 B AL - 1sF, 43 %
HELT B I gH58 , 2338 BURFLAR A — 2 TN
23 BREHILESR

] 6 TNk P E 27 4 2R SRS SO I 1 - 2L AR
Hor 14 28 3t 44 4 IR R ALE Bl 0.78.0.92,
1.12.1.37 nm 4 ek .

200

= =

o al

o o
T T

THFLAF m

a
o
T

i (mAh-g?)
B 6 BEFERFEE SUEEHTHILE
Fig.6 Average pore size of unmodified, modified
regenerated cellulose membrane
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Fig.8 BSA/PBS flux of unmodified, modified

regenerated cellulose membrane
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