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Abstract: A series of anion exchange composite membranes were prepared and characterized for electro-dialysis process
used in the removal of toxic anion and cation polutants in groundwater or wastewater. The membranes were prepared as fol-
lows; first, porous poly(cthylene) (PE) substrates were fully impregnated with monomer mixtures with various ratio of vinyl-
benzylchloride (VBC), divinylbenzene (DVB) and @, @ -Azobis(isobutyronitrile) (AIBN). Second, they were thermally poly-
merized to yield crosslinked poly(VBC-DVB)/PE composite membranes. Finally, the membranes were treated in trimethyl-
amine (TMA)acetone to give -N (CHs)s-containing poly(VBC-DVB)/PE membranes. The basic membrane properties such as
ion exchange capacity (IEC), electric resistance and water content of the resulting membranes were measured as a function of
VBC/DVB and TMA/Acetone content. As a result, the composite membranes showed lower electric resistance, lower water
content and higher [EC than commercial anion exchange membranes (AMX, Astom) due to thin PE substrates, indicating that
the composite membranes could be successfully applied to the electrodialysis for water treatment.
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Fig. 1. Preparation of poly(VBC-DVB)/PE anion exchange membranes.
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Table 1. The Composition of Reaction Mixtures for the
Preparation of the poly(VBC-DVB)/PE Composite Mem-
branes

Component VBC DVB AIBN Toluene
95/5 95 5
Monomer 90/10 90 10 1 wt% of total 10 wt% of total
ratio monomer monomer
[wt%] 85/15 85 15 weight weight
80/20 80 20

A Holda sojd ¥AE
7+ 120°Ce A
2439t

Gre&d (DI 22 Yoz AL heit,

A7 Weas
gte)l BAE 47 YEhiY.

2.4. |EC &F

AzE IEALY ECe A4 59 sl Mohr

& o83t ol A 2EFH ALstdth HA
Solewd Edtvte AzEAES =AHI & 10 M
NaCl& ol AAANA A 47 YEF7IE N (CH:)Cl
FHE A3 ABAZHT. I F A 0.5 M Nay,COs
SR AHAA N(CH;):C0y 2 A3l o] Ao
FAZNWLE(EWE 1~38E 4= Bolxg o2
A dojx £d Fof BT e Cl‘-%— AgNOsi
A o] BAY 71A] At ARE AgNO;
9 FmL)Z 4 (2)ol o8 IEC <& %—7&6‘}9&‘3}[8,
10,11].

|4 C
IEC _ AgNO; ~ AgNO, (meq/g) (2)
dry
7N meys AZH B FA. ViaoE 4AZE
AgNO39 ¥, Cagnose AR} AHEE AgNO; &R 9 &

=2 2% YEad.

2} 243517 st Az" E3THS 05 M
NaCld) 24 h &<t HAANZ FH LCR tester (Reactance

Jo ¥o @ o o o

Capacitor Resistor tester, Hioki Model 3522)% *1%H(Z)
& ZASPY. oA T3 =Y AF e of kst
ghe] AZIAE e TFeke 4 (3)2 ot ek =2

MER = 7 cosf » area (3)

1. 2%mte] Mz % SEM 4

thoksl %A ¢ VBC, DVB, AIBNo|] E£3H £
AANAE At 7t $ o] 23]
. B3 A PE AX A e} @A e 33}
Sy w2 #Bgo] & Hfﬂ AAA
BEGE AAA 7L & el
= AL 2 ﬂ%lt} %7}_@_ f’é

d

o2

!

M o g
rE 2 H Y

& gskgT 197 A=E Sol
FAE 233 A3 o 30 m A=

M Bl o2 O o L0 it 2

49 o MHE o Hu
°
rfo
Bl
r I
)
o
bri
20
O
lﬂl
A5
o
3
H
°
‘Q
_91,
H‘

i rlo

ﬁr&

P
o

Fig. 2 ¥ Fig. 39 AAAR A&3 t+34 PE A|A
Aot 7lgEd —%—01% 3@‘1}(85/15 VBC/DVB)94

EA5-S 8l 0}%“'4 Fig. 2(b) %
Fig. 3(b)oll Yeld vle} o] S 2 o] 2udr] =9
Toe 2o g3 7IFEC ¥R JuFAE FA

ook
>
lo r2 Mo

]
L

©

ZA4s AT WA 7tnA Y
A3l 23384} Fig 491+ 7FaA 9
poly(VBC-DVB)/PE <°|& u&97 AMX
S Hlwste] Yepit. AN &
Ao gtFol 5~20 wi%Z F71Eel whel
&go] 25~4 wi%E AR VBC
DVBY &gFo) 95/500 4 AzH B B¢ M =
2 FEE(25 wi%) e YERIRoH, 7t A¢l DVBY
kol 5%, 10%, 15%, 20%cC.2 71842 g
25, 14, 12, 4 wt%E ZATE & 4 Uit ojRew
Bol DVBY oo Z/V8 4= 7tuErst Utk i

RN
et
o
mlo

it
N

f

o
ol

)

Bl o

s
~d
—r

rd M 1o oft o [k B2 M
=

12
1o

Membrane J. Vol. 18, No. 2, 2008



142 A% - 4UH - AT - AAE - T B ol5Y

(c) | (d)
Fig. 2. SEM images of PE substrates : (a) surface (x 1,000},
cross-section (x 10,000).

(c) (d)

Fig. 3. SEM images of poly(VBC-DVB)/PE anion exchange membranes (85/15, VBC/DVB): (a) surface (x 1,000), (b) sur-
face (x 10,000), (¢) cross-section (x 1,000), and (d) cross-section (x 10,000).
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Fig. 4. Water content of poly(VBC-DVB)/PE anion ex-
change membranes and AMX.
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Fig. 5. IEC of poly(VBC-DVB)/PE anion exchange mem-
branes and AMX.
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Fig. 6. Electric resistance of poly(VBC-DVB)/PE anion
exchange membranes and AMX.
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