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7ol A2 A7|EAL 27 doleuBe e Azstilch. AAL olxuBTA A& [(60%/40%)/5
%. (55%/45%)/5%, (50%/50%)/5%, (40%/60%)/5% 1o metA =& AZste] 7zre] 7|1AA, A7)stet, P
A oleEREME TFsT 442 vlmapsich (50%/50%)/5% 9 &2 Az o] A7ISHAA AL oj2EF
g2k 1.733meq/g, LU 0.96, AT 16.08Q /crie] gh& vhehulo} IONPUREARS] B33 ool &adkers sz £ o
SA% EAGE 34T, oJLEREAAE ¥ £8¢ BAvh U] JAY 54 A= 62.33kg/em?, A&
87.42%, A& 658.53kg/cme. 2 AHeet Bt AAREE ST AETH B I e FE vehislsh
2E B A (50%/50%)/5% 2 A2D o] 4 e veplldl

Abstract: Heterogeneous cation exchange membrane(HCEM) was prepared with LLDPE(Linear Low Density Poly-
ethylene) as binder, powdered cation exchange resins(diameter < 149zm) as ion-exchange material and glycerol as
additive for electrodialysis and electrodeionization system. The weight ratio of (binder/ion exchange)/glycerol was (60
% /40%) /5%, (55%/45%)/5%, (50%/50%)/5% and (40% /60%)/5%. The characterization of prepared HCEM was
evaluated on mechanical, electrochemical, morphology and ion permeable properties. It was compared with commercial
membrane. Electrochemical properties of HCEM of (50%/50% )/5% were very similar to value of IONPURE (commer-
cial membrane), in which ion exchange capacity, ion transfer number and membrane resistance were to be 1.733meq/g,
0.96 and 16.08Q /cri, respectively. lon permeability of the membrane was better than that of IONPURE membrane. Com-
pared with [ONPURE membrane, the HCEM had a higher tensile strength and lower elongation and modulus, in which
HCEM had tensile strength of 62.33kg/cm?, elongation of 87.42% and modulus of 658.53kg/cm®. The HCEM of (50%/
50%)/5% was optimum combination.
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Fig. 1. Schematic diagram of membrane prepara-
tion.

g}, olue] AgA|, kol TR I glycerold
Zeu| & (wt%)& 27t (60%/40%)/5%, (55%/
45%)/5%, (50%/50%)/5%, (40%/60%)/5%%
Z3tslgloh. gAs £ Fol 4EVE AHESS ¢
£33 pelletizer?} twin roll mill& A% 0.5~0.6mm
2] sheet3d o 2 A8l Cooling Roll#} Cutter7] =
10cmx 20cme] =718 B¢ ofolustatg 7tz
Az,

Azd EFA ofolute FHGFE A5
o INMAEER 27 FA2E A7D Fe2glA
90CE FA3lY ZzHe] E4A ol
zstgch £ Agd #dA FATE Fig. 19 e}
Wl

2.3 H=E 209 VAN -Yef Y EY

AR EXo R QAT AAg, BAEL A
A& 7] (InstronA}t2] Series [X Automated Materials
Testing System 1.16) 2 sheet3 < w2} ASTM D-
63891 <lsf S4HeTh. 4 wgEE AZD 3o Y
ey EA4L AzFAAR| 7 (Hitachi 2350)& o]
£33t A AAALS A Htsle] Fo B FE
3 BEe 20002 B

ol

a5k, A7 A 635, 1996

i

23t - ol

2.4. M7|stEty S4[11-12]
2.4.1. ol2meeay

AzE 7o) B Fol2de o] Lugs
2o o3 o] A ¢4 AETE FFT
2 A Tl IM HCIE-AZ o) 242]7} o)Ak AAA)
Zick. 943 H+ 3o 2 Hyo|d Algug AgNO;
fdog WA Yelhtz] ¥ WA ¢As
A& Fol 0.IN NaOH &4 200mf Fof A
AZet. 617 014 o] & w7kA] wrXA|A H*e}
Na*& Z#A2t). §] 49 200ml $ 50ml & A3
ato] FHEzedq 448 91 0.IN HCl 2549
o2 HAD oy (DA o8 o|tun#§FE
AlArstadct.

Ay Total, (meq/g)

_ 200N (NaQOH) - (4 x Am £ xN(HCl) (1)
= s,

o714 N& 2% $xoly, A+ 0.IN HCl 3%
S-A 9 oko|ny Sd= Az o] Fak(g)E vehdth

2.4.2. 38

oleTBEFL ST Fol 43 NegoE
29 AR $A4EE GAE Fe F U]
oA Yol FAE AFstT oJAL 66C FF AZ7]
¥ AZAA $2¢ SRS AAS F DA
$7 4e77 4724 ¥ FAE YR A
2ol A A% BaFE A2 $4) 1g 12
st ()49 93 Y4e¢ s

[ S 1L -3

Water Content(wt%) = x 100 2)

4714 S.& BoE W e F(g)elL, S=
27) Azee) $3(g)¢ hepdich,

2.4.3. 1¥oless
ol x4 FLE(W)RREH FF9 &
A3 TAH L FEE (3)4)d s Aakslgct

A, = Ax/W (3)

9714 A
F% vehid.

ZAo|EFE|L, Ard o]ZuEE

2.4.4. ®7| X3

E7A dolxEg IN HClIgdo A7) %



PEA] £7d <fold n&ute] Az 54 1135

Ion exchange
membrane

Conductivity meter

Fig. 2. Schematic diagram showing the test cell
used to determine the electrical resistance of
lon exchange membrane.
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Fig. 3. Schematic diagram of the experimental ap-
paratus used to determine the ion transport
number of ion exchange membrane.
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Fig. 4. Experimental apparatus for ion permeability.
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Table 1. Mechanical Properties of Prepared Het-
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1115 119.57
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140.38
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55:45
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Table 2. Electrochemical Properties of Prepared Heterogeneous Membrane

Matrix/I[ER  Cation Exchange Water Content  Fixed Ion Membrane lon Transport  Thickness
Ratio Capacity(meq/g) (%) Concentration resistance( Q) /cm?) Number (mm)

IONPURE 1.650 39.13 4.217 16.08 0.98 0.63
60:40 1011 24.80 4.077 136.71 0.84 0.60
55:45 1.621 38.10 4.255 36.71 0.90 0.63
50:50 1.733 40.33 4.297 16.08 0.96 0.64
40:60 2.101 44.31 4.742 8.65 0.99 0.59
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Fig. 9. ¢) Changes of pH on volt in the dilute com-
partment.
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