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Active Transport of Anions through Synthesized Polymer Membrane
with Pyridine as Fixed Carrier
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ABSTRACT

The poly (4-vinylpyridine-co-styrene) membrane containing pyridine as fixed carrier was
synthesized and characterized. And the active transport mechanism of ClI" and CCLCOO" with
changing concentration of H' and OH™ was investigated, CCLCOO™ was transported not only
by a symport mechanism with H' transfer but also by an antiport mechanism with OH transfer,
while CI” was transported only by a symport mechanism with H' transfer.

Observing the initial flux of anions, salt formation constant between ions and membrane (K),
and diffusion coefficient in membrane (D) were calculated as follows: for Cl , K=4.60X10* mol™!
“ oy, D=157%107eri /h and for CCLCOO, K=1.10x10" mol™ - cxf, D=1.14X 10" / .
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Table 1. Conditions of copolymerization

Item | Condition
Mole fractions 01,02, 03,04
of 4-vinylpyridine
Tempetature (T ) 60T
Time (h) 48 h
Concentation of AIBN 0.78 8 / mole of total monomer
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Fig. 1. Experimental apparatus for active tra-
nsport of ion.
(1: pH Meter Cell, 2:
Capillary Tube, 4: Magnetic Bar, 57 Mem

Thermometer, 3:

brane, 6: Silicone Rubber.)
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Table 2. Characteristics of membrane
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Table 3. Effect of [H'] and [OH] on initial flux of CI°
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Membrane
C
Symport X" ~ (‘ X~
H' H'
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Antiport X" X~
OH" C OH™
c

Fig. 3. Active transport mechanisms of anion.
(C: fixed carrier, X": anion)
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Fig. 4. Transport of Cl" by symport mechanism.
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Fig. 5. Transport of CI" by antiport mechanism.
([HCl)i,=[NaClly=0.1 M, [NaOH Jy,=
0, 0.05, 0.1, 0.2 M)
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Fig. 7. Transport of CCLCOO™ by symport
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Table 4. Effect of [H'] and [OH ] on initial flux of CL,COO"

[nitial Concentration of 1’
in the Cell T (mol/1.)

Initial Concentration of OH™

in the Cell II (mol/1.)

Initial Fluxes of CLLCOO™
{mol /el + h)

0.05 0 042x107

0.1 0 421X10°

0.2 0 4.88x10°

0.3 0 6.65%107°

0.1 0.05 564x107

0.1 0.1 8.42X107

0.1 0.2 11.2x107°

Table 5. Parameters of flux equation

Parameters cr CCLCOO™

D (cm - h™) 1.57%107 1.14x10™
K (mol™ - cm) 460X 107 1.10x 10
k {mol™ - em® - h7") 2.88%107° 9.28x10™
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Fig. 9. Reciprocal plot of CCl,COO" initial flux
vs. HCl concentration.
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[Col: Carrier concentration in membrane

D: Diffusion coefficient in membrane
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.. Membrane thickness

K Salt formation constant between fixed carrier and ion
kI Apparent reaction constant

Mw: Weight average molecular weight

Mn: Number average molecular weight

[X]: Concentration of X
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