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Table 1  Viscosity of irradiated 0.2% CMC-Na aqueous solution

Absorbed dose (kGy) Viscosity( cp)
0 6.75
3 0.963
5 0.930
7 0.910
20 0.898

* Viscosity of pure water is 0.890 cp.
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Fig.1 The swelling kinetic curve of AAm-CMC-Na hydrogel
(51.8 kGy,40C)
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Fig.2 The effect of absorbed dose on swelling ratio and gel
fraction of AAm-CMC-Na hydrogel

Charlesby %" HE S it T 221k &5 R e ) & % B
RHERXR:

ROV (3)
qo Gouz o R

AH,s BB, s=1~ g5po.q0 FHHHAAL
FEONKGY)BBBMESCBEE . u, , WEHT T




758

[ 5

?

¥ # 2002 %

B RANE B, ¥ s+ UR HEH, &R
e 3 B EPBHE AT LR Y po/g, =1.32
(HIXBBE R=0.968), 5 H LB & CMC-Na
KEEBE (N, TR polqo 18 (1.32) HE™ %
B4 B A AAm B9 CMC-Na 7K 5E B 69 58 5F 32 B
BE CMC-Na 7K BB RO 6L, BRI KT
RR B ERP SKE BRIEHNERAR
R, }18.7 kGy, W5 # (R, = 20.6 kGy) & , 7 HL A7
HE 2 SEETRT B ZRH S KER,
FEREE 20% Ll EA BB 5 AT A8 Bl K B
B, iEWH AAm-CMC-Na £ CMC-Na € 5} T2 B .

1.85
1.80
LS|
L0}
165}
1.60 |
155+
1.50
1.45

Py, =132
R=0.968

s+ sl2

20 25 3.0 35
VR (102 kGy™ )

.o 15 4.0

Fig.3 Relationship between s + 52 and I/R
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Fig. 4 Effect of sweiling temperature on swelling ratio of
AAm-CMC-Na hydrogel (51 _8 kGy)
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Fig.5 Relationship between pH value and swelling ratic
of AAm-CMC-Na hydrogel
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Fig. 6  Relationship between salt concentration and

swelling ratio of AAm-CMC-Na hydrogel(51.8 kGy,40°C)
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SWELLING BEHAVIOR OF MODIFIED CMC HYDROGEL
PREPARED BY RADIATION CROSSLINKING

LIU Pengfei, PENG Jing, WU Jilan
{ Institute of Applied Chemistry , College of Chemisiry and Molecular Engineering . Peking University , Beijing  100871)

Abstract Carboxymethyl cellulose { CMC) is one of the most useful cellulose derivatives . However, it is difficult to
obtain CMC with higher degree of substitution {DS), and CMC with lower DS often exhibits a poor solubility in
water . In order to improve the degree of substitution of carboxymethyl cellulose, acrylic amide ( AAm) was grafted
onto cellulose , and the sodium carboxymethyl cellulose with AAm groups {( AAm-CMC-Na) was synthesized. In the
present work, a novel modified CMC hydrogel based on AAm-CMC-Na aqueous solution was obtained by using
gamma irradiation under appropriate conditions. The swelling behavior, crosslinking kinetics of AAm-CMC-Na
hydrogels and the effects of temperature, pH value and inorganic salt concentration on the swelling ratio of hydrogel
were studied in detail . Experimental results showed that, when the concentration of AAm-CMC-Na aqueous solutions
is above 12.5% , hydrogels could be prepared by gamma irradiation. However, comparing with radiation prepared
CMC-Na hydrogels, the novel AAm-CMC-Na hydrogel could be produced at lower dose and lower concentration.
Degradation is the predominant reaction in gamma immadiation for these twe hydrogels. The swelling ratio of AAm-
CMC-Na hydrogel in water was improved with the increase of temperature and had a maximum value in the range of
pH = 6 ~ 8, moreover, the swelling ratio decreased with the increasing of inorganic salt concentration and absorbed
dose . The effect of CaCl, solution on swelling behavior of AAm-CMC-Na hydrogel was more remarkable than that of
NaCl solution. The irradiation prepared AAm-CMC-Na hydrogels showed good sensibility to temperature and pH
value, which implied this novel hydrogel is expected to be a water absorplion material and water preserver.
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