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2 °f &u] &A)3}ol| A 2-hydroxyethylmethacrylate$} acrylamide, N,N-dimethylacrylamide % methy-
Imethacrylate S &efoll we} 3579 F5HA F3Ahe AzdcE o5 ol e d2L8AY F3
P BujASE EAsdon, o] 2HREL o4t £a9 R vFIEE =oskichstAntel A
471440 B3 B2 YA d9E 53 Ao, {7184 FiAFE 2 39 Arld F2
ojzslqic). zeht kA Wl EAsks B9 ko] deolxw o ok 449 =7 H3 T8
A =g & 5 ek EeALe 33 Azl ostd FapAneA Y $49 Rl F2 %3 &
Aol EAste A5 Aszhged o8 AR 23 FEATY f7]4de] AL AYeR
uzbalo] o)Esm, BRatel §4 Alole) FH-HIA R F4AYE FRAHR JIL v]AY 2 F=r}
ol mebg-g Falshych
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 organie 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.

- 377-—



378 uhgo) -
M B

TFEAT Sejla] g9 FEAAe P T,

FE FEEE 249 aeu ZHEWNZ T4

FAAA S840 # 4 o] A= 3k Poly
(2-hydroxyethylmethacrylate) p(HEMA)+& d=
ATEHI e A FIA F9 shield, p
(HEMA) 3t s 449 Fa= @ dF
2ol 2alA] olm] =9 = ojgicp2

Ratner®} Miller'= p(HEMA) S3}Aqte]A]
urea, NaCl, glycine 28] i glucose®] S35 o7
g ¥ urea®] Eolgt FHAL 3z 44 Ajojg}
53 AstHo 7[5k, urea®t NaCle] ik
7t S99 g A7 2 5o gle A Wi
2 d9E B84 deldrlm s} Lee p
ol 2} o}m] =72 g JlzA e

=40

[

(HEMA) F35
Walel djs] zalstgon slwAgake] & o
v AgEe 2 a3 luA ghee] W uhe Bl
o2 A4FE Ak =3 Fu gellA
urea®] Eo|3 FAAL 3} fAAjo]e] paA
g Fel dojdoin slgdr)k. Wisnieski p
(HEMA) =toll A 4] 4-3e] Fal= 344 F9)
“bulk water” 29E& FaA Ao}, 254 &

2T "o
As) FIE & Tl AL plAF w7 Zol

560
° o

Aed - 482

Tz 99 a3l 2% AFE Wi

£ A7 BAE 3} FH48-3 Ale]d] Axt
4% Tei3 §AFA vl A e £2
A&gg Wik F3plTtedlA §49 F34 &7k
5 woisted ok o]’ EAE s B
Ao Me &4 Ful F FIASIL adnte)
stebA A stel o} o RA HEsl=AE 24}
stodck AL 2 = A/ 244 35 HEMA
iAo o] 4-Eglom Mg A5y dk e
AAm(acrylamide), DMAAm(dimethylacrylamide)

oln], AFA kA& MMA(methylmethacry-
late) o]t}
a4 3
Al o} 2-Hydroxyethylmethacrylate(HEMA),

N,N-dimethylacrylamide(DMAAm), ethyleneglycol
dimethacrylate(EGDMA) (°]4 Fluka#]) % methyl-
methacrylate(MMA) (Wako#)+= 5% NaOH <4<
A 2] 4 123 CaClellr AzAAE A F
At e O 9o RE Al EFoE AA
32] ki AR AM-Ekgich

ate] HMixX. A2 do]Zof oA UAZ 7
o2 fAHY gl T Y felHo s ghEeia

olEda e Bl e Ful wlghEed & E(mold) oA Table 13 2 A9 wg &%
& 9l ok Kim 5788 A9® 4254 sk B8 22 o Ao 4847 A A
AE LY HEMA F53S 0|43t 2o & ohg Az} 254 Sollx AL A3 944
e FaAG Alelo] BAE =oElHon] v A7 & felES AAste] S dglen, dejxl
A Eepo] F& oA £ FALe $3d 9F FEAte HyYo) e o 7% HA4E 25 59
Table 1. The composition of polymerization mixture for membranes

Name Membrane .o 419 A15 A20 D5 DI0 DI5 D20 M5 MI0 MI5S M20
HEMA (mole, x102 755 7.16 6.76 636 755 7.6 676 636 755 7.6 676 6.36
AAm(mole, x 102) 040 080 1.19 159 — - - — — — — —
DMAA(mole, x 102) - — — — - 049 097 146 194 — - - —
MMA(mole, x 102) — — — — - - - — 047 097 146 194
H,Oml) 4 4 4 4 4 4 4 4 - - - —
H,0(3) + EtOH(2) — — - — — - - — 4 4 4 4
EGDMA (m)) 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;04 (ml) 1 1 1 1 1 1 1 1 1 1 1 1
12%NayS;05 (m)) 1 1 1 1 1 1 1 1 1 1 1 1
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Fig. 1. The partition coefficient of alcohol on water con-
tents of membranes; A membrane (O), D membrane
(@).
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mole % of polymerization mixture; A membrane (O). I)
membrane (@), M membrane ().

T AEL) o2 dr2ge ¢ 4 o)

Z37) Aol dofub: Aoz gztE A
°l8® M iAo e} TxE= et 7

CHa Ha Ha
~CHa=C~CHa=GH —ecnr$-cm—i
¢=0 =0 0 ¢=0
N
$H3 R/ \R ¢Ha 2H3
gHa CHa
H OH

L. R=—H; p(HEM-co-AAm) : 4 1L p(HEMA-
co-MMA) : M
= ~CH: ; p(HEMA-co-DMAAm) ; D

R, A 244 d2LFe Hujss u

&gl Wale] =A8 ohe Fig 34) velglc)
A FulAlTE sl 2oigss 49
Aol H2FE o Folde o 4 g RR=RC1

dagel wa DY dmese) Go w7
& g9 daLadgs) SAsgoz gy o
A Aol o] EApIe] aw)r] e doids
¢ F QU 2§ ReAGE v g
Aolel 2y 4EAg HEe] 22 gaye @
A3 & P oleh SRl S £ Apo]ol

ok

op

p!
—
[

BuOH///

1.1
t-BuOH
0.9 ProH

i-Prou

0.5k EtOH
MeOH

Carbon Number

Partition Coefficient (K
(=]
-t

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

) —04:8——/7‘/0—0."—/‘

Partition Coefficient {Xp)

. L
35 40 45 50

Water Content (%)

Fig. 4. The partition coefficient o aqueous acetic acid
on water contents of membranes; A membrane (0), D
membrane (@).

S Abelel] oWl Asieo] zgge o = 9o
Ll Aol wla) Dbell ] x4l of o sl
BRE Pl vk 8 Aoz 2a
°f H83tx] okgS stAsA o 2 et

Fig 59 (4 D2YE A48 gzgne =g
A2} oo Zakak sbol o) T2 wA)stelc) uhe)

[

Journal of the Korean Chemical Society



Poly(2-Hydroxyethylmethacrylate) & £33 Z& ¢4 S3dgte] g T oae) Ensy 381

36

MOl
2

EtOH
20 -
b1l

20

Pemubility(x107cmz/sec)

"
30 M kL) 4?2 46

Water Content (%)
Fig. 5. The permeability of alcohol 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 V1004 1 a 8 In Dexp? In Dcald. g‘:{‘l‘)"l“
Methylacetate 0.501 0.60 0.00 0.42 -13.39 -13.27 ~0.13
Ethylacetate 0.661 0.55 0.00 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 0.80 ~14.27 -14.50 +0.23
Acetonitrile 0.307 0.75 0.19 0.31 -12.72 -12.67 -0.05
Dimethylsulfoxide 0.596 1.00 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
Ethanol 0.409 0.54 0.83 0.77 -13.15 -13.18 +0.03
1-Propanol 0.571 0.52 0.78 0.87 -13.66 -13.64 -0.02
1-Propanol 0.571 0.48 0.76 0.95 ~13.76 -13.69 -0.07
1-Butanol 0.733 047 0.79 0.88 -13.94 -14.07 +0.13
t-Butanol 0.733 041 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= K px U
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