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Transport Phenomena of Alkali Metal Chlorides through Poly
(2-Hydroxyethy! Methacrylate) Hydrogel Membrane

Yong-Kiel Sung, Choon-Ki Ree Mu-Shik Jhon*

The transport phenomena of alkali metal chlorides through poly(2-hydroxyethyl
methacrylate) hydrogel membrane have been studied using electrodialysis. The hydrogel
membranes were prepared by the polymerization of 2-hydroxyethyl methacrylate in the
presence of 45%(V/V) H,O and ethyleneglycodimethacrylate. The initiator used in the
polymerization was azobismethylisobutyrate(AMIB) prepared from azobisiobtyronitrile
(AIBN) using Mortimer method.

The permeability of alkali metal chlorides such LiCl, NaCl and KCl at 50 voltage
was obtained. The permeability of NaCl was also observed at 30, 40, 50, and 60 voltages
respectively. The concentration of solutes permeated through the membrane was mea-
sured by flame photometry.

The experimental results have been discussed with the comparison of apparent solute
molecular size, the self-diffusion coefficient of solutes, the transport number of cations
in aqueous solution. These indicates that poly(2 hydroxyethyl methacrylate) hydrogel

membrane shows a specific selectivity for sodium ion.
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Table 1. The composition of prepared membrane

HEMA  Water EGDMA AMIB
(mD) (mD)  (mole%) (<10 °mole/ml)
10.0 8.20 0.96 7.84
10.0 8.20 3.00 7.84
10.0 8.20 5.24 - 7.8{177 )
2353
N 717 % EHA
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Table 2. The permeabilities versus time at 50
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(min) -Na*t K* Li*

60 ~5809 596 -~
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240 —2.495 —2.742 —3.080
300 —1.630 —1.826 -2.326
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420 —-0.977 - 1.050 -
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Mg**(H,0)x 18.31
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Table 4. The self-diffusion coefficent of solutes?®’

Solute Do x 10°(em?/sec)
LiCl 1,268
NaCl 1,479
KCl 1,841
CsCl 1,864
CaCl, 1,109
MgCl, 1,100

Table 5. The transport number of cations in aque-
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Soliﬁg Tféﬁsport number(t,)
Lict 0.3289

NaCl 0.3913

K Cl

LA Aol hat TR Axol 2%
FFU09] 7145 2 AYch

« B 3 1 _l.
In(2--3 C/C) = — US(V] 4 Vz)t

o714
Co; A7k ol M 9] Fx
Co; t=0ellMo) =x
U, F3=
S &4 A& 4ni
V1, V2, 7t §4ze] 53] och

4 Ao to] g In(2-3 C/CHY =i+
A4S Vel AFE B Ase dutd F
AA& et

Table 63} Fig. 7oll4 <& 4 U= uje}zde] &3
A Fgo] 5mAeldlol A= Al(Dol 2 weA =9

2ol o)k
0.51
!
/
0.3F !
!
O ----60v Il
A ----50y /I A
0.1 O -~--40v / /I
L7
0 ----30v P /
— /oy
= -0 1 U
o 7 ‘7
b v/
R !y
= /
i /7
-0.3 /7
/
4 o
7 7
/
/ 4
g / e
0.5 /
/’//A/ /0
g gl
Ty Ly
o Bese =g ,
60 120 180 240 300 360 420

t{min)

Fig. 7. The diffusion of 0.01N NaCl through poly
(2-hydroxyethyl methacrylate) membrane
at 25C

shato] AuiA Q) HYE e A2 Axksim, 0mA
ool e AT AEE 4 9e A 2 W
g wech o AYETE 10mAc] ol H HE
of &8 3ol Afl T leidei A%4E 4
ek et HEE FE ASol: Bl o
Fgs Aol A% F% ol Ahwgol JldB
S 47ag 4 ek

=

J=Jdp+Jc
2 vebd 4 9t
Fig. 8ol A& A]7loll oigt HAfFe) v]E =zA}s

@

Table 8. The permeabilities of 0.01N-NaCl aqueour solution at various voltages and 25C

Time Ampere (MA) C./ G InC /C.
min 30V 40V 50V 60V 30V 40V 50V 60V 30V 40V 50V 60V
60 0.2 03 05 06 196x10° —  1x10° L11<10° —624 —  —688 —680
120 04 07 25 31 807x107263x10° 61x10° 002 —482 —594 —509 —3.86
180 08 20 65 69 825x10* 002 0. 03 005 —480 -—408 —366 —2.93
240 17 39 118 124 002 0.03 0. 08 013 —379 —364 —249 —204
300 25 64 166 192  0.04 0.06 0.196 025 —332 —28 -—163 -140
360 38 90 215 245 006 0.15 0. 34 036 —278 —188 —109 —1.02
420 56 117 279 295 ~ 0.19 0. 38 0.4 - —166 —098 -081
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Fig. 8. Ampere versus time of 0.01N-NaCl through
poly(2-hydroxyethyl methacrylate) mem-
brane at 25C
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