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£ < o] &8} 2-hydroxyethylmethacrylate2} acrylamide, N,N-dimethylacrylamide ¥ methy-
Imethacrylate® @doll wre} 33F9) TEUA FdLE AzPgchE o1F Fol Y ¢ 8839 737
I 2wjA5E FYdelen, of 2AYEL oLl 4 FH oSS olsidrha gl
#7147 23 2 497 949e 3o dojun, {71842 FATE 2 £29) A0)d F2
dEsiich. 2t b Woll EAshs 2] #egol wolxw el iy} §29 =St HA FR
Aue =¢ & 5 ek BelARY £ Asl) osin FspAelre] 49 ol FE 4 &
Axtolel EAISHE 244 AEatge o3 2k 22z psplgd] {71829 #4e AHo2
W)l o)Esie], Bale} £ Alelel FA-HIAH R F2AYPE PP JIL v 2 F=T)
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ABSTRACT. Three kinds of hydrogel membranes were prepared by the copolymerization of
2-hydroxyethylmethacrylate (HEMA) with acrylamide, N, N-dimethylamide and methylmethacrylate in
the presence of solvent and crosslinker respectively. The equilibrium water content, relative permeabili-
ty and partition coefficient of the membranes for alcohol solutes were measured. It has been found that
the permeation of organic solute occurs through the water-filled regions in the hydrogel membrane, and
that the permeability coefficient of organic solute depends on the molecular size. But the permeability
of organic solute was controlled by the interaction of solute-membrane at the low water content. By
the partition data, it has been shown that the partition of solute is only controlled by hydrophobic inter-
action between solute and membrane, The diffusion coefficient data were interpreted on the basis of water-
solute interaction. It has been found that the diffusion of organic solute is determined by the free volume
of water in the membrane, and that hardly depends on polarity-polarizability and hydrogen bonding abil-
ity between water and solute.
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Table 1. The composition of polymerization mixture for membranes

Nase Membrane .o 450 A15 A20 D5 DI0 DI5 D20 M5 MI0 MIS M20
HEMA (mole, x102 755 7.16 6.76 6.36 7.55 7.6 676 636 755 7.6 676 636
AAmimole, x 102) 040 080 119 159 — — - — - - - -
DMAAGmole, x103  — —  —  — 049 097 146 194 —  — - -
MMA(mole, x 10 - - - = = = = = 047 097 146 194
H,Ombd 4 4 4 4 4 4 4 4 - - - -
H,0(3} + EtOH(2) U 4 4 4 4
EGDMA (m)) 14 14 14 14 14 14 14 14 14 14 14 14
E.G. (m) 6 6 6 6 6 6 6 6 6 6 6 6
6%(NH 325,05 (m/} 1 1 1 1 1 1 1 1 1 1 1 1
12%NagS,05 (m) 1 1 1 1 1 1 1 1 1 1 i ]
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Fig. 2. Dependence of water contents on comonomer
mole % of polymerization mixture: A membrane (O). 1)
membrane (@), M membrane (0).

T4 A2t Ao zge I 4 e o)
el AU U A28 o we g3 o
VHEL2A 3} U3 APy 438 3y
£ Ao Qojubs Aoz yztug g
ol&E 3N TR} spep Tz 53 2o}

CHa Ha Ha
*-GcHa—¢—cHa-9H>;- —eCHrg-CHa—i);

¢=0  ¢=0 g=0 ¢=0
Ha R/N\R ¢Ha 2H3
Ha CHa
H B

I R=—H: pHEM-co-AAm) ' 4 I p(HEMA-
co-MMA) . M
= ~CH; ; (HEMA-co-DMAAm) : D

T, Aol 84 ABLFo) 2 AvE &
a7 diste] 44 e Fig 30) velgic)
28 BelAlsE waar) 2olges 449
SRl HerE o Eolde @ 4 Qg a2
LZEl M3 JlAda dmeEe Yo Ly |
2 A9 5245} sasge e 84 =z}
2A Alele) Rapziaie] 7a%)7) wfEo) doid-g
¢ T slvh 28e2 e BujA4E oo £+
Abole] ApA) AbEALS. Yoo Zg AEYge g
A3 o ok SRty o =y 2] el

1.5
o 1.3 BuOH/
»
§ 1.1 t-BuOH
2 0.9 PrOH
4
-

3
< 0.7 i-Prou
H
o 0.5 EtOH
E MeOH
L 0.3
(-
4.1}
_‘;\1‘\2‘\3\“}

4

Carbon Rumber

Fig. 3. Dependence of partition coefficient on the
number of carbon at the A15 mimbrane.

] —04:8——/7‘/0—0."—/‘

Partition Coefficient {Xp)

N s
35 40 45 50
Watar Content (t)
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Fig. 5. The permeability of alcoho! series on water con-
tents of membranes; A membrane (O), D membrane
(®), M membrane (0).
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Table 2. Diffusivity Of organic solutes in hydrogel membrane (A15)

Solutes V1002 " a ¥ In Dexp¢  In Dcald. In Deald-In
Dexp
Methylacetate 0.501 0.60 ¢.00 0.42 -13.39 -13.27 -0.13
Ethylacetate 0.661 0.55 .00 0.45 -13.83 -13.69 -0.14
Acetone 0.540 0.71 0.08 0.48 -13.23 -13.35 +0.12
Methylethylketone 0.700 0.67 0.06 0.48 -13.70 -13.77 +0.07
Dimethylformamide 0.586 0.83 0.00 0.69 -13.66 -13.50 -0.16
Tetramethylurea 0.956 0.83 0.00 (.80 -14.27 -14.50 +0.23
Acetonitrile 0.307 0.75 0.19 0.31 -12.72 -12.67 -0.05
Dimethylsulfoxide 0.596 100 0.00 0.76 ~13.64 -13.52 -0.12
Methanol 0.247 0.60 0.93 0.62 -12.42 -12.69 +0.27
Ethanel 0.409 0.54 0.83 0.77 -13.15 -13.18 +0.03
1-Propanol 0571 0.52 0.78 0.87 ~13.66 -13.64 -0.02
i- Propanol 0.571 0.48 0.76 0.95 -13.76 ~13.69 ~0.07
1-Butanol 0.733 0.47 0.79 0.88 -13.94 ~14.07 +0.13
t-Butanot 0.733 0.41 0.68 1.01 -14.31 -14.15 -0.16
Water - 1.09 1.17 0.18 - - -

¢reference 20. breference 21. <diffusivity coefficient; calculated from P=Kpx U.
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Fig. 6. Calculated values (equation(t)} versus ex-
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vent in membrane (A13).
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