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Studies on specific transport through the ion exchange membrane [1]

Competitive electromigration of CI™ and SOy~ through the anion exchange

membrane prepared from poly-4-vinylpyridine

Yujiro Kosaka

Noriaki Emura

A new type homogeneous anion exchange membrane has been prepared by reaction of poly-4-
vinylpyridine and polyepoxide compounds. Relative rates for competitive electromigration of Cl™ and
S04~

cell consisting of 7 compartments in the conventional fashion.

across the membrane in NaCl—Na2SOs mixed soutions were studied by use of electrodialysis

Following phenomena were observed; 1) The membrane was specific uptake of Cl™ over SO+ ™ 1n a
system which is in equilibrium with solution, and was selectively permeable to Cl™ as opposed to SO4™~
under electric field. 2) This specific permeability to CI” was found to decrease as current density
increased. 3) The specific permeability to Cl~ showed that it depends upon stirring rate of the
solution donating the counter ion to the membrane but independent of strring rate of the solution

receiving the counter ion from the membrane, and with increasing strring rate, the specific permeability

to Cl™ increased.
membrane and the solution.

permeability to CI.
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This phenomena is attributable to concentration polarization at interface of the

4) The higher pH of external solutions, the greater is the specific
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Flg. 1 Schematic representation of apparatus

for electrodialysis.
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Hl1 EHpiwmps 2.0Amp./dm?2
PH 5.0~6.3
WHRE 2165 coulombs
N1 F < ¥IRRE
Aq As Co
W (111 () )
G =0.398N Cer- =0.398N Cor- =0.412N
Csoa7"=009TN | ({0 ~-—0.097N | Cios=0 Corm =0
Cer=0.389N Cc1~ =0.600N Cer~ =0.0001N
Csosa~~=0.106N Cs04~~=0.0068N | vo=100.0c.c.
vo=100.0cc vo =100.0c.c. v=100.0c.c.
v=100.1cc v=103.4c.c.
—|—> T 1" =0.895 —=>{c1m=0935 —|—ta =0.005
—{—= 15047 =0.069 —|— ¢ soa”~=0.031
B2 EREE 1.5Amp. /dm?
pH 5.2~6.4
BEEE 2125 coulombs
1< BIRAE
Aq As Ca
(Ih) (111 (Iv) V)
Cor-=0.398N Cor- =0.398N Cor- =0.412N
Cs04"=0098N | %) --_0098N | Csos—==0 Clrm =0
Cer =0.392N Ccr~ =0.596N Ca1~ =0.0001N
Csos~~=0.104N Csoys~~=0.0053N | v¢=100.0c.c.
v =100.0c.c. vy =100.0c.c. v=100.1c.c.
v=100.0c.c. v=103.7c.c.
t a1~ =0.912 t a1”=0.940 t ¢1” =0.005
t s04~~=0.053 t s04~~=0.025

(cz< C° BIUCIIERRM, HICBY 2BE, vo BIT VIZER, RCBYL2EHETRT.)

Table 1 Effects of stirring of external solutions

121~ PH of external soln.5~7 on Kd.
, stirred ‘ (current density 1.5 Amp./dm2)
f/ pH of the solutions 5.8~6.2
10~ * \ Kd
A condition of stirring
A1 membrane | Az membrane
g violent stirring 4.3 9.6
LY A, membrane moderate stirring 4.1 6.0
unstirred 4.0 3.2
o unstirred 4.3 3.2
2 6
Table 2 Effects of pH of external solutions
on Kd.
4= (current density 1.5 Amp./dm?2, stirred)
Kd
pH
ol A4 membrane l As membrane
10.2 4.0 10.3
| | I 5.8 4.3, 9.6
1 2 3 3.9 2.5 3.6
Current density (Amp. /dm?) 2.9 2.2 3.2
Lo . 2. .
Fig. 2 Variation of Kd with current density. 2.5 0 8.1
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Table 3 Ohmic resistance of the membrane of
Cl form or SO4 form under condition

co-ion free.

form pH resistance (ohm-cm?2)
Cl 2.7 11.7
Cl 11.0 19.6

SO4 2.6 27.6

S04 11.0 75.1

Table 4 Ke and Kd(e)

pH ‘ Ke lee™/lsoa™™ | Kd(e)
1 16 3.8 61
2.7 1.3 2.4 3.1
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Fig. 8 conductance of the membrane equilibrated
with 0.5N NaCl or 0.5N NaaSO,4
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mobility %R LTI a2, K3 ORRLD THEIC
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