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ABSTRACT

In this study poly (1-methyl-4-vinylpyridinium iodide-co-styrene) membrane with pyridinium
cation as a fixed carrier was synthesized and the transport characteristics of the membrane was
examined over various factors,

As the concentration of the fixed carrier in the membrane was increased, the water content
was increased, Meanwhile, the counter current of the organic anion and the chloride ion, the
following results was obtained. Initial flux of Cl', organic anion and Na® decreased with the
increasing thickness of membrane, and as the concentration of the fixed carrier increases, the
initial flux of CI" and organic anion increase but the initial flux of Na" decreased.

The flux equation of the organic anion, CCL,COO~ was obtained from saturation kinetics as

follows;
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Table 1. Conditions of alkylation

Item Condition
Solvent N, N-Dimethylformamide( DMF)
208 /1.
Concentration of CHjl 3558 / & of Polymer

Temperature (C) 40T

Alkylation Time(h) 5h,10h

Concentration of Polymer
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Table 2. Physical properties of membrane
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Fig. 1. Infra-Red spectra of poly(4-vinylpyri-
dine-co-styrene) and poly(1-methyl-
4-vinylpyridinium iodide-co-styrene).
—poly(4-vinylpyridine-co-styrene);

Membrane |
poly(1-methyl-4-vinylpyridinium)
iodide-co-styrene) Membrane [

Membrane Mole Fraction Time of % of Concentration of % of Water
of 4-Vpy Fixed Carrier
No, Alkylation (h) Alkylation [mol / cat] Content
1 0.2 0 0% 35%
I 0.2 5 81% 1.17x10°* 4.8%
i 0.2 10 88% 1.27x107® 8.3%
i 04 0 0% 42%
V 04 5 79% 2.21x107° 9.3%
Vi 04 10 86% 241x10° 10.4%
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Fig. 2. SEM photograph of the surface region of membrane.
(a) poly(4-vinylpyridine-co-styrene); Membrane |
(b) poly(1-methyl-4-vinylpyridinium iodide-co-styrene) Membrane [[
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Fig. 3. Effect of fixed carrier concentration
on water content.
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Fig. 5. Effect of fixed carrier concentration
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Table 3. Parameters of flux equation

Saturation Constant, Km| Maximum Flux, Vpax
(mol /1.) (mol /cmi b)
CH;CO0 963x107 8.67x10°
CH,CICO0" 8.64x107° 1.28x10™
CCLCOO" 1.81x10™ 251X10™
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Fig. 7. Reciprocal plot of anion initial flux vs.
Cl” concentration.
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AC: Concentration difference (mol /1.)
[Co): TInitial concentration {mol / om)
I.: Resistance of membrane

K;: Resistance of membrane without concentration gradient
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K2: Resistance of membrane with concentration gradient
Km: Saturation constant {(mol /L)

Mw: Weight average molecular weight

Mn: Number average molecular weight

My / Mn: Molecular weight distribution

P: Permeability of substrate

Vmax: Maximum flux (mol /e - h)

Vo: Initial flux (mol /cof + h)

g A

1. #HEE FMEM (1982), ARG RIS, 40(10),
939.

2. T. Shimidzu(1983), Kobunshi, 32, 78.

3. M. Yoshikawa, Y. Yatsuzuka, K. Sanui and N. Ogata
(1984), Membrane, 9(3), 169.

4. T. Teorell(1953), Prog. Biophys. Biophys. Chem.,

213

3, 305.
5. /\BERIE(1982), £ 4 > 5B, J137 bR &t
6. M. Yoshikawa, H, Ogata, K, Sanui, and N, Ogata
(1983), Polymer JI., 15(8), 609.
7. Y. Imashiro, H. Yokoi, M. Yoshikawa, K, Sanui and
N. Ogata (1983), Nippon Kagaku Kaishi, 6, 875.
8. M. Yoshikawa, Y. Imashiro, K. Sanui, and N, Ogata
(1984), JI. Membrane Sci., 20. 189,
9. K. Koyama, M. Nishimura, Y, Hirota and Y. Kunijima
(1981), Nippon Kagaku Kaishi, 2, 281.
10. M. Yoshikawa, Y. Yatsuzuka, K, Sanui and N, Ogata
(1986), Macromolecules, 19, 995.
11. K. J. Lee (1991), M. E. Thesis, Dept. of Chem. Eng,,
Yonsei Univ,
12. ¥F gk oh g, M85, 29 U(1989), A71EATE
A i, 212), 7.
13. M. Yoshikawa, Y. Imashiro, Y. Tatsuzuka, k. Sanui
and N. Ogata (2985), JI.. Membrane Sci., 23, 34
7.
14. Sikdar, S. K. (1985), JI. Membrane Sci., 24, 59.
(Received; July 26, 1991, Accepted; August 10, 1991)



