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ZgZE Zﬂ‘ﬂ«] o] 2mgtr|ol ofaf A|Qle] 2e poreE Wl st Ff&o] A AdtE = £AE At IHZE A
3 A QAAFo] E N-ethyleneglycoldimethacrylate ] 7]-517_7<ﬂe A7bete Bl AstE e TAE slZ2staz do. ojd A&
H 7taAE 4ol7F ME T ethylene glycol dimethacrylate (EDMA)S} diethylene glycol dimethacrylate (DDMA)E A-8-3}
SATh. GMA o)l 7lmAl 7t 47bE o] L @ute] £EAVE AN uhe o 43te] FFE o] &(PbT) FHE IR £E4
7] =7} 1.40 mmol/gQ] EDMAEZS 13.82 mg/gs &2t 1, €E4H7] DE7} 2.14 mmol/g?] DDMA®-2 17.37 mg/g<]
FEEFE By

Abstract: This paper is designed with the purpose of improving the efficiency of the sulfonic acid ion exchange mem-
branes by radiation induced graft polymerization. It has been shown that the porous hollow fiber membranes could cause
permeability blocking between pores and ion exchanged graft chains. Addition of crosslinker such as N-ethylene glycol di-
methacrylate will permit to increase the permeation flux. In this research, the ethylene glycol dimethacrylate (EDMA) and
diethylene glycol dimethacrylate (DDMA) with different length are used as crosslinkers. The ion exchanged cross-linked
membrane (EDMA, DDMA) containing sulfonic acid group by radiation induced grafted polymerization are sn died for adsorb
metal ions (Pb). It has been shown that adsorbed metal ions (Pb%) for the EDMA and DDMA membranes with the density of
sulfonic acid groups, 1.40 mmol/g and 2.14 mmol/g, respectively are 13.82 mg/g, 17.37 mg/g, accordingly.
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Fig. 1. Preparation scheme of the cross-linked N-ethyl-
eneglycoldimethacrylate porous hollow fiber membrane.
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Fig. 2. Experimental apparatus.
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Fig. 3. Degree of GMA, EDMA and DDMA grafting on
reaction time.

q / (Co_ OV W 3)
0
71 Coot C= A w8, wEHe v50led §
TolH, VE 2%, V.= 7} Coll E238t9S w9
#5%, W el AHE e

DI-OI 13:1
GMA IHZE F3ikgd] Qo] AR ZAPAFS
200 KGy® at5& v 132 ES WAt #AE
Fig. 39 YEMUTE. GMA TI2E F3he) vhe &5+
GMA, DDMA, EDMASC. & UEgtth =3 8-S A 71
& A8t Y3t IGZEEY e de F AT
| €& £° EDMAZS] -9 HE3AI7E 8] 2 E

£ 100%% & dS F AT

w
N
=}

fo
El
ot
N
H
e

GMA &
o] Whg-AZtel w
Heridle. < EE HE-3-A| Zhol| e} 57}5L2
& g ooden, IEE GMARS 236
mmol/g, EDMA®}F2 0.59 mmol/g, DDMA®HS 1.74 mmol

It o
o

-

ﬂ =

of\

Wy 12 oo
i

r>~

N

>
N
i)

£ Fig. 4(a)°ll

rm
>
X

Membrane J. Vol. 19, No. 4, 2009



=

336 Az
o
o
E 2t
E
[+8
=
2
o
I O GMA
EGMA
ﬁ 1+ EDDHA
I+
=
i
| -
L]
O
[i] 5 10
Reaction time[h]
(a)

™
N
-,

2
g ? 1
E
o
= |
e
o
3
w 1 |
B
=
o
=
U 1]
()
0 100 200
Degree of GMA grafting[%e]
(b)

Fig. 4. The density of SOsH group as a (a) reaction time and (b) degree of GMA grafting.
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Fig. 5. FT-IR of porous hollow fibers.
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Fig. 6. SEM images of porous structure of hollow fibers.
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Fig. 9. EPMA images of porous structure of hollow fibers.
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