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Abstract : Gelatin—g—poly(2-hydroxyethyl methacrylate) copolymers were obtained in an

aqueous medium using K,S,0; initiator. Grafting conversion, grafting efficiency and grafting

percentage were determined as functions of polymerization, temperature, monomer concentration,

polymerization time and initiator concentration. The grafting percentage increased up to

50C and then decreased. The grafting conversion increased up to 3.46X107?M and then

constant with increasing of initiator concentration. The concentration of monomer and gelatin

showed a miximum grafting conversion around 1 wt. %. The percentage of swelling of grafted

copolymer increased with increasing of grafting. The weight loss of the grafted copolymer

in pepsin decreased with increasing of grafting.
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Fig. 1. Flow diagram of purification of gelatin graft copolymers by alternate solvent extraction

method.
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Fig. 2. Infrared spectra of gelatin, poly(HEMA)
and gelatin-g-p(HEMA),
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Fig. 3. Total conversion of HEMA ploymerization
in aqueous solution according to the reaction
time at (O) 80T, (@) 70T, (A) 60T and
(X)) 507 in the presence of 1.0 wt- % gelatin
initiated by KPS,
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Fig. 4. Variation in the extent of percent grafting
with reaction time in the presence of 1.0 wt-
% gelatin initiated by 3.46 X10°M KPS,
concentration of monomer feed, 2.0 wt-%
and temperature 70C.
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Fig. 5. Relation between initiator concentration and
total conversion at the polymerization time
of 2 hr in aqueous polymerization system
containing 2.0 wt- % HEMA and 1.0 wt-%
gelatin initiated by KPS at 70C.
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Fig. 6. Relation between temperature and grafting
efficiency at the polymerization time of 2hr,
in aqueous polymerization system containing
2.0 wt- % HEMA and 1.0 wt- % gelatin initiated
by 3.46x10*°M KPS,
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Table 1. Effect of Temperature on Grafting

Reaction | Added Weight of Weight of
Temp. HEMA | Grafted Homopolymer
() (g) P(HEMA)(g)! (g)

50 0.2 0.02 0.03

60 0.2 0.05 0.02

70 0.2 0.06 0.06

80 0.2 0.07 0.06

reaction time=120min, (gelatin)=1.0wt %, (KPS)
=3.46x10"*M

—e— : grafting conversion
—A—: grafting efficiency
701 —X—: grafting percent
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Fig. 7. Effects of monomer concentration on the
grafting of HEMA with KPS at 507C.

Za|of 4118 A5% 19879 104

¥ # P(HEMA)¢| o] HH F7tslsr Q1A
15 aftmg conversion©] Z+43+ 312 Nishioka

8o] &+ ¥ 3 celluloseo] HEMAE graft & & 3t
AFE 2L Ao AT Georges o] uE
gelatino] ethyl acrylateu} butyl acrylateE &
et A AvtE Aot vdem glo} o)
WE olfr= AF AE Fo Arh

Fig. 82 gelatin®] ¥ %E 0.5wt.%~2wt. %7}
A W3lAF|HA] grafting conversion, grafting
efficiency ~18) 1L grafting percentZ Jehd Z o
2 agoA Jehl & uiel 2o gelating] F=7}

°lﬂ r« ﬂ

>

2 ofy o

704 —e— grafting conversion
~—&— grafting efficiency
60 —X— grafting percent
50 e
— e
X
< 404
LJ A
304 ‘/
X —X
20
X T~—a
10
0 0.5 1 1.5 é

Gelatin concentration (wt %)

Fig. 8. Effects of gelatin concentration on the grafting
of HEMA with KPS at 50C.
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Fig. 9. Degree of swelling of grafted copolymers against
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Fig. 10. Degree of swelling of grafted copolymers
against swelling time at 30°C in ethanol :
Denotation of GPH is same as the Fig.

9.
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Fig. 11. Degree of swelling of grafted copolymers
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Fig. 12. Degree of swelling of grafted copolymers
against swelling temperature in ethanol :
Denotation of GPH is same as the Fig,
9.

Polymer(Korea) Vol. 11, No, 5, October 1987



Gelatino] HEHA 9] Graft=$

30

3

% —— e GPH-1
$ AGPH -2
£ —x GPH - 3
®

3

0 FAEE970 76 20 30 40
Time (day)

Fig. 13. Weight loss-time curves of gelatin-g-p(HEMA)
with pepsin at 37T : Denotation of GPH
is same as the Fig. 9.
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Fig. 14. Scanning electron micrographs of gelatin-
g-p(HEMA) before (a) and after (b) incubation
with pepsin : grafting percent 31.3%.
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