Korean Chem. Eng. Res., Vol. 44, No. 4, August, 2006, pp. 340-344

Za|AE[IS 0183 M7|SAE YUol2mst i)
Hz= o O =40 et 7
Asl - 2B} - wAS - AT
Atheta syl T
641-773 72t A AFLSE 9

(200611 2¢¥ 14 7‘4’\ 200651 7€ 204 A=)

A Study on the Characteristics and Preparation of the Cation Exchange
Membrane Using Various Type of Polystyrene

Hi Youl Kim, Jong Hwa Kim, Keun Ho Park and Ju Yeong Song’

Department of Chemical Engineering, Changwon National University, 9, Sarim-dong, Changwon 641-773, Korea
(Received 14 February 2006; accepted 20 July 2006)

A4

12

FAE|AS acetyl sulfate AOFE AMESlo] SEEAIT 5 DA ol Lidh vtow Azt Az v 5
A3} ohpAe] e e BRI 4 QIS IR $AE £EI0) 591 H1a 4 qlolth. A
AHOZ e 5 0] ol Z7HEGE o maselo] Zrbhs 4TS BRI 4 Aok, A7IFH 3 A

$7Fs73E st A} ol 2of thet e g} Folofl theh wiAldS A o= 1 4= I3l

I

=

Abstract — We prepared porous cation exchange membrane using polystyrene such as, EPS (expanded polystyrene),
SAN (styrene acrylonitrile copolymer) and HIPS (high impact polystyrene). These three kind of polystyrene were sul-
fonated by acetyl sulfate to make sulfonated porous cation exchange membrane such as, SEPS (sulfonated expanded
polystyrene), SSAN (sulfonated styrene acrylonitrile copolymer)and SHIPS (sulfonated high impact polystyrene). SEM
was employed to validate porous structure of membrane, and IR spectroscopy was used to validate sulfonation rate of
ion exchange membrane. As a results, ion exchange capacity was increased with an amount of sulfuric acid in reactants
and cation exchange membrane showed the selectivity to a cation and showed the exclusivity to an anion.
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Fig. 1. Schematic diagram of an apparatus for the preparation of sulfonated polystyrene porous membrane.

1. Stirrer 4. Dropping funnel 7. Wasted D.C.E vessel 10. lump SHIPS-10
2. Refrigerator 5. N,-gas line 8. 5-neck flask, 500 mL 11. Powder SHIPS-10
3. Thermometer 6. 3-neck flask, 300 mL 9. Steam line 12. Glass plate for using film preparation
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Table 1. Feed raw materials amounts: Number is the feed sulfuric
acid amount added initially

DCE[mL] PS[g] H,SO,[mL] (CH,CO),0[mL]
SEPS-10 110 10 10 20
SEPS-15 105 10 15 20
SEPS-20 100 10 20 20
SSAN-10 110 10 10 20
SSAN-15 105 10 15 20
SSAN-20 100 10 20 20
SHIPS-10 110 10 10 20
SHIPS-15 105 10 15 20
SHIPS-20 100 10 20 20
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Table 2. Experimental conditions for electrodialysis

+/— Cell Gasket CIM

Length(mm) 100 140 110
Thickness(mm) 1 1 -
Width(mm) 40 80 50
Area(mm?) - 3621.46 3621.46
Volume(mL) 144.36 - -
Material Carbon plate Silicone rubber -
Circulation rate(ml/min) Feed rate(mL/min) Volt Ampere
100 5 12 1
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Fig. 2. SEM images of sulfonated polystyrene porous membrane.

IR spectra
| EPS |
A
L HIPS
—_ ’""'W‘“W
S
g [ -SAN
= ._S.EPS -20 —CN
7] e——_ -
@ _ e gV \'-.\ AWM
= |_SHIPS - 20 NS
e h Ve ‘\_\ n, _ﬂ\ﬂﬁ‘;
SSAN - 20 S
T = "\ ¥ AV
, , —SO,H
4000 3000 2000 1000

Wavenumber (cm™)

Fig. 3. FT-IR spectrum of each polystyrene and sulfonated polystyrene.
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Table 3. Characteristics of sulfonated polystyrene porous membrane at various H,SO,(96%) content in feed

Tensile strength Water content Ion exchange Fixed ion Electro conductivity
H,S0, (N/cm?) (%) capacity(meq/g) concentration (meq/g) (S/em)x 102
content(g) SEPS SSAN SHIPS SEPS  SSAN SHIPS SEPS SSAN  SHIPS SEPS SSAN  SHIPS SEPS SSAN SHIPS
10 509 954 377 10039 11025 8457 121 1.61 1.71 1.20 1.46 2.02 064 067 074
15 518 934 209 103.74 11383 8635 141 1.77 1.93 1.36 1.56 224 070 076  0.88
20 398 836 153 11526 147.07 9832 159 1.99 221 1.38 135 225 077 0.83 1.03
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Fig. 4. Change of ion concentration at anode cell at various time elapse.
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