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Abstract: In this study, a water adsorbent was synthesized by radiation grafting of acrylic acid and multifunctional monomers such as 1,2-propanediol
dimethacrylate (PDMA) and 1,1,1-trimethylolethane tnacrylate (TMETA) onto cellulose and its subsequent treatment with 5% NaOH. Its absorbency on
H:0 and 09 % NaCl aqueous solution was examined. The highest absorbency on water and on 0.9% NaCl aqueous solution was obtained from the
addition of 0.75vol % PDDMA and of 1.0 vol % TMETA onto acrylic acid solution, respectively. The absorbency of commercial hygienic band on water
and NaCl aqueous solution was 21 g/g and 22 g/g, respectively. However, that for acrylic acid-grafted cellulose including TMETA was 298 g/g and

54 g/g, respectively.
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Figure 1. Effect of reaction time and irradiation dose on the

co-grafting of AAc and 0.75% PDDMA onto preirra-

diated cellulose in 40% AAc methanol solution.
Reaction temperature was 50 C.
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Figure 2. Effect of reaction time on the co-grafting of AAc and
0.5% TMETA onto 10 kGy preirradiated cellulose in
water/methanol(40/60%) containing 25%10°M FeSO,
+ TH0 and 0.02 M HzSOs; Monomer concentration was
40%.
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Scheme 1. The proposed structure of cellulose absorbent hydrogel.

Crosslinkage

Scheme 2. Schematic diagram of swelled gel.
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Figure 3. H;O absorbency of AAc/PDDMA-grafted cellulose.
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Figure 4. H,O absorbency of AAc/TMETA-grafted cellulose.
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Figure 5. H,O absorbency of AAc/PDDMA-grafted cellulose treated
with 5% NaOH aqueous solution at 50 C for 2 hours.
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Figure 6. H:0 absorbency of AAc/TMETA-grafted cellulose treated
with 5% NaOH aqueous solution at 50 C for 2 hours.
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Figure 7. NaCl aqueous solution absorbency of AAc/PDDMA-

grafted cellulose treated with 5% NaOH aqueous
solution at 50 C for 2 hours.
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Figure 8. NaCl aqueous solution absorbency of AAc/TMETA-
grafted cellulose treated with 5% NaOH aqueous
solution at 50 C for 2 hours.
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Figure 9. Effect of NaOH concentration on the water absorbency
when AAc and TMETA-grafted cellulose was treated
with NaOH aqueous solution for 2 hr, Degree of
grafting: 663%.
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Figure 10. Effect of NaOH concentration on 0.9% NaCl solution
absorbency when AAc and TMETA-gratfed cellulose
was treated with NaOH aqueous solution for 2 hr.
Degree of grafting: 663%.
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Figure 11. Effect of treating time and temperature on the water
absorbency when AAc and TMETA-grafted cellulose
was treated with 5% NaOH aqueous solution.
Degree of grafting: 663%.
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Figure 12. Effect of treating time and temperature on 0.9% NaCl
solution absorbency when AAc and TMETA-grafted
cellulose was treated with 5% NaOH aqueous
solution. Degree of grafting: 663%.
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Figure 13. Plot of the absorbency of AAc-g-Cell, (AAc + PDDMA)
-g-Cell, and (AAc+*TMETA)-g-Cell. (A) AAc-g-Cell,
(B) (AAc+PDDMA)-g-Cell, (C) (AAc+TMETA)-g-
Cell, (D) Commercial hygienic band.

A AZte] M Z RN B thE g el
50 Tl 2412+ Helatgde o) Hdje) F48S Jehiden
T 3¢ oFF @& 548 el =8 09% NaCl 54
Aol M9 F4ES 50 TH 70 T AS 244 2423 3747 A
Zotde | HdY F5EE YL, 30 T S de 34
&% JEhiEd o2 Figure 129] YERIQT

Figure 1314E £ A7 HAM 25ZE 23] 93

J. of Korean Ind. & Eng. Chemistry, Vol. 9, No. 4, 1998



522 Hed-

Figure 14. SEM photographs of (a) original cellulose and (b)
grafted cellulose.
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