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R o} 4 A9 2-hydroxyethyl methacrylate(HEMA) ¢} acrylic acid(AA)E 218314 T,9 A4+

g WA 7Y gAZEY e s IPNG S A 28|t T,9 V4=t HEMASH 454 8<) butyl
acrylate(BA), methyl methacrylate(MMA) 2] 8] ZAH3lo] F5FAA WA A, A2 o
T, DSCZ ZA3t4ct. E/eL Edd) g FAZ LAY L 3t T,o 3427t Heze
Efso) nAE G 2A YT Bau e FHEL JALrv FUHE we R T
A 942 v gt AZF e 15 2L MHEASIYD T,7b F718tE Jdxs AR
th. /35 IPNRS AR39 F48E =9 F AU

Abstract . Hydrophilic poly(HEMA) and hydrophilic poly(AA) interpenetrating polymer network
(IPN) membranes were prepared by sequential polymerization method. The poly(AA) networks
were prepared by polymerizing and crosslinking AA in the presence of precrosslinked poly(HEMA)
networks of varying T, and hydrophilicity. T, was varied by copolymerizing with butyl acrylate(BA),
methyl metacrylate(MMA) mixture and the hydrophilicity was controlled by varying the HEMA and
BA/MMA ratio. The T, of the membrane was measured by DSC. The pervaporation of water/ethanol
mixture was carried out and the permselectivity was investigated to evaluate the effect of the hydro
philicity and the T, of the membrane. The swelling ratio and pervaporation rate increased with inc-
reasing hydrophilicity but showed no effect of T,. The separation factor of water (in all ranges of feed
concentration, water permeated preferentially through these membranes) increased with T,. The hy-
drophilic/hydrophilic IPN membrane was found to enhance the pervaporation rate and mechanical

properties.
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283t= S A2 (simultaneous IPN)o] g]c}.6
IPN2- A &2 dejolx] £ F&o| 7las}
Al doivtn g FRe7t A 43 AT o)
A EeAQl tudert Fo8le g AA s, 3
B, 43484 Tol Folrh

2 AN A4/344 IPNGE A5z T,
& W31 ARl B/oEhE EFAoM &
ASLELE AT IAFAHEEY poly
(HEMA) &} poly(AA) S 7|2 EHE 3lu IFE9}
TS W3A717] 8 &+49820 MMA, BAE
AL-g-3Th,

o4 o

-

Aol AHEg AleFS Table 10 A3}, =
wulE B FEAAAY 8-S AAY H 2gE
#ato] AHgalgch.” e Ase FAEA gn
AHg-8tgch

CIETINSES

GAZHYUE ol &3lo], WA xTEE Azs}
i o]& o|& IPNZ Az3Ac}. Hi 7lagzt
& 80000] HEE 3}t

Az YxpFZE Table 20] F2jtgtt. AFE
Table 1. Materials
Desngna- Description Source Grade
tion
HEMA  2-Hydroxyethyl Tokyo Kasei  E.P.
methacrylate Kogyo Co.
BA n-buthyl acrylate Aldrich Chem. E.P.
Co.
MMA Methyl methacrylate Aldrich Chem. E.P.
Co.
AA Acrylic acid Kanto Chem. E.P.
Co.
EGDMA Ethylene glycol Tokyo Kaset  G.R.
dimethacrylate Kogyo Co.
BPO Benzoyl peroxide  Aldrich Chem. E.P.
Co.
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Poly(HEMA) /Poly(AA) H4/314:

Table 2. T, and Hydrophilicity of the First Network
(HEMA : MMA : BA)

T, ) Hydroph@licity
“ High Medium Low

High 10:0:0 6:4:0 2:8:0

Low 6:0:4 2:4:4
% T, 8 :q:]-A]-'/‘]ﬂ $s HEMAo) MMAS<} BAE
Tt Rienjo] £39o) 7k A(EGDMA) 2}
W A1A (BPO) & t}A] £83 3 {2 Fol| castings}
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e 80T ovenol|A 21x|7F 100T ovend| A 3A|7H
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TollA 21417k 80Coll A 3417 Al T},
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Table 3. T, of Membrane

Membrane T.
(H10MOBO) 90C
(H10MOB0)56/A44 120
(H6M4B0) 90T
(H6M4B0)48/A52 98¢
(H2M8B0) 90T
(H2M8B0)42/A58 95C
(H6MOB4) 35C
(H6MOB4)33/AA67 T. low : 30C, T. high : 97C
(H2M4B4) 20T
(H2M4B4)42/A58 T. low : 24C, T, high : 80C
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Fig. 1. Relation between swelling ratio of membrane
() first
network membrane of high T, (7]) first network
membrane of low T., (@) IPN membrane of high T..
(H2ZM8B0)42/A58, (HEM4B0)48/A52, (H10M0B0)56
/A44, (M) IPN membrane of low T,, (H2M4B4)42/A
58, (H6MOB4)33/A67).

in water and HEMA content in membrane ;
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Fig. 2. Relation between swelling ratio of membrane
in EtOH and HEMA content in membrane, (Q) first
network membrane of high T, ([J) first network
membrane of low T,, (@) IPN membrane of high T,,
(H2M8B0)42/A58, (H6M4B0)48/A52, (H10M0B0)56
/A44, (R) IPN membrane of low T, (H2M4B4)42/A
58, (H6M0B4)33/A67).
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Fig. 3. Relation between swelling ratio and EtOH
conc. : (O) (H6M4B0), (@) (H6M4B0)48/A52).
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Fig. 4. Relation between EtOH concentration in the
membrane and HEMA content in membrane ; feed
concentration : EtOH 60wt% : (O) first network
membrane of high T,, ((I) first network membrane
of low T,, (@) IPN membrane of high T,, (H2ZM8B0)
42/A58, (H6M4B0)48/A52, (H10MO0B0)56/A44, ()
IPN membrane of low T,, (H2M4B4)42/A58, (H6MO
B4)33/A67).
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Fig. 5. Pervaporation rate and separation factor vs.
EtOH concentration in the feed : (O, [1) (H10MOB
0), (@, B (HI0MOB0)56/A44).
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Fig. 6. Pervaporation rate and separation factor vs.
EtOH concentration in the feed : (O, []) (H6M4B0),
(@. B (H6M4B0)48/A52).
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Fig. 7. Pervaporation rate and separation factor vs.
EtOH concentration in the feed ; (O, []) (H2M8BO0),
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20 20

~

£

£

X

£ 15} 115 R

o ~

= s

N o
S

o ]0 i 10 [«

. .Q

2 =

] p g

< @

% 51 5 ]

o

R

>

o

e 90

. . . 0
0 20 40 60 80 100
EtOH (wt%)

Fig. 8. Pervaporation rate and separation factor vs.
EtOH concentration in the feed : (7, []) (H6MO0B4),
(@, W) (H6MOB4)33/A67).
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