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Abstract . Three kinds of hydrogel membranes were prepared by the copolymerization of 2-hydroxy-
ethylmethacrylate(HEMA) with acrylamide, N, N-dimethylacrylamide and methylmethacrylate in the
presence of solvent and crosslinker, respectively. The equilibrium water content, relative permeability
and partition coefficient of the membranes for amide solutes were measured. It has been found that
in the hydrogel membrane, the partition of solute was controlled by the hydrophobic interaction of
solute-membrane, and the diffusion of solute occurs in both bound water and bulk water. The trans-
port of solute more rapidly occurs in bound water than bulk water. And in the bound water, the diffu-
sions of solutes were controlled by the hydrophilic bonding of solute-bound water. Also we knew that
urea is not interacted with the polymer network, its partition coefficient depends on the water content
of membrane, and the highly transport of urea depends on hydrogen bonding ability between urea

and bound water.
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Table 1. The Composition of Polymer Mixture for Membranes

Composition Membranes »5  A10 A15 A2 D5 D10 D15 D20 M5 MI0 M5 M20
HEMA(mole, X 10) 755 716 676 636 755 7.16 676 636 755 716 676 636
AAm(mole, X 10?) 040 080 119 159 - - - - o~ -
DMAAm(mole, X109 — ~ — — 049 097 146 194 - — — -
MMA (mole, X 107) — - =~ = ==~ 047 097 146 194
H,0(ml) 4 4 4 & 4 4 4 4 - - - -
H,0(3) + EOH(2) - - - - - - - -4 444
EGDMA(ml) 14 14 14 14 14 14 14 14 14 14 14 14
E.G.(mD) 6 6 6 6 6 6 6 6 6 6 6 6
6% (NH,S:05(ml) 1 1 1 1 1 1 1 1 1 1 1 1
12% Nay$,05(ml) 1 1 1 1 1 1 1 1 1 1 1
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Fig. 1. The permeability of amide series on water
contents of membranes ; A membrane(Q), D mem-
brane(@), M membrane([]).
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Table 2. The Water Content of Various Membranes and D;/D,; for Amide Solutes

Water ‘e D./D,
Membranes Content(%) hOHT w® K Urea Acetamide Thiourea N,N-dimethylurea
A5 39.42 2100 046 023 077 318 312 210 1.60
Al10 41.73 950 049 027 073 347 312 1.95 150
Al5 43.90 810 052 031 069 347 3.35 1.88 1.50
A20 45.68 695 055 035 065 340 319 1.88 1.35
M5 34.82 1600 040 014 086 253 2.80 210 1.58
M10 33.18 817 038 012 088 239 2.80 210 147
M15 32.64 1941 037 012 088 217 2.88 2.18 152
M20 31.88 2075 036 011 089 232 2.88 2.18 1.50

*!cal. by Mackie and Meares eqn.”
*2H'=HXd, d : the density of hydrogel
*3v;=the Kp of saccharose, because of Kp=uv,K

Ea|o| A158 A3% 19919 69
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Fig. 2. The partition coefficient of amide series on
water contents of membranes ;: A membrane(Q), D
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Fig. 5. The diffusibity of amide series on water con-
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