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2 ©f : Ceric ammonium nitrate(CAN)€ Zm|& 3}l chitine & ®E FX% chitosanol
olzgal dEAE azkTE FHF ud 2IZE FEEAY U2 IR 2HEHH
AzEo) Aoz Pl ch 2g2) chitosand 39 15wt % -2 4HE-A o) e} aH AT F=(0.370M)
£ AR 5T CANS ¥5& WaAZe © CANS ¥%7}333x10 °Mel o]g w7t
= g 2 ZEL(4)o] ZFrER ey 2 o]ddAE HErt gilen, CAN9 F=
2 9AH(333x107°M) & FAEL g 27FEE v dFA FE} 0.
370Mo] "m 7Ax e FFZ7E(AW)Z Mvgre] Aoz Zrlstgdoy I o4 de
Wal7l A gk ¥een g 30, 40, 50CE Ztz WH3A|ZIH A G o] F%(0.370M)
9} CAN9 ¥E(333X10°M)E UAsA FAstded), dhgAIzte] the 1HZES(F)
o Meexsl BEFE YoYU WA 347 ARE 2EAYGE #Age] 2F A
Hoz Zr7stgon 1 oAdAE BHEL FAFYT EI 27 2ZE FFF A
(=25A17F) ol X 2] &4 3} oldx]E 2.24keal / molo]Th.
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Abstract : Chitosan was prepared from chitin which was abstracted from the bone of Cuttlefish.
Chitosan was then graft-copolymerized with acrylic acid monomer using an initiator, ceric
ammonium nitrate(CAN). The grafted-c-bpolymer was identified by using IR spectroscopy
and electronic micrographs. The reaction conditions and results were as follows : The percentage
of grafting of acrylic acid was increased with increasing CAN concentration up to 3.33x107°

M under constant concentration of acrylic acid in 150 ml of 15wt.%-acetic acid solution
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dissolving 2g chitosan. The weight percentage and viscosity average molecular weights were

increased linearly with increasing acrylic acid concentration up to 0.370M under constant

CAN concentration. The percentage of grafting of acrylic acid was also increased with

increasing reaction temperature and it showed linearity, With reaction time regardless of

the reaction temperature up to 3 hours and then leveled off under constant concentration
of acrylic acid and CAN. The activation energy was calculated to be 2.24kcal/mol in

the initial stage of graft copolymerization,
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Fig. 1. IR spectra of polyacrylic acid(A), grafted
chitosan(B), and chitosan(C).
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Fig. 2. The scanning electron micrographs of polyacrylic acid(A), grafted chitosan

(B), and chitosan(C),

Table 1. Graft Copolymerization of Acrylic Acid Onto Chitosan at Various Ceric Ammonium Nitrate Concentration
(Chitosan=2g, (Acrylic Acid)=0.370M, 15wt.%-Acetic Acid Solution=150ml, Reaction Temp.=30C,
Swelling Time=1hr, Reaction Time=3hr.)

Sample (CAN) X Weight of grafted Weight Percentage of
code 107°M acrylic acid (g) increase (4w) grafting (%) (4)
C,—1.0 0.67 0.193 9.65 482
C,—15 1.00 0.274 13.71 6.85
C,—2.0 1.33 0.356 17.80 8.90
C,—25 1.67 0.411 20.55 10.28
C,—38 2.53 0.525 26.25 13.12
C,—5.0 3.33 0.606 30.30 15.15
C,—10.0 6.67 0.614 30.70 15.35
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Fig. 4. Relationship between percentage of grafting
Fig. 3. Relationship between percentage of grafting and weight increase at various acrylic
and ceric ammonium nitrate concentration acid concentration at I%O"C(chitosan—
at 30T (chitosan=2g, (acrylic acid)=0. 2g, (CAN)=1333x10 " M, 15wt.%-
370M, 15wt.% - acetic acid solution 150ml, acetic acid solution=150ml, swelling
swelling time=1hr, reaction time=3hr). time=1hr, reaction time=3hr).

Table 2. Graft Copolymerization of Acrylic Acid Onto Chitosan at Various Acrylic Acid Concentration (Chitosan=2g,
(CAN)=333X10"*M, 15wt.%- Acetic Acid Solution=150ml, Reaction Temp=30C, Swelling Time=1hr,
Reaction Time=3hr.).

Sample {Acrylic Weight of grafted Weight Percentage of My x10-5

code acid JM acrylic acid (g) increase (%) (A4w) grafting (%) (4)

—0.25 0.023 0.027 1.35 10.80 2.34
A,—05 0.046 0.056 2.80 11.20 2.58
A,—1.0 0.093 0.126 6.30 12.60 3.17

—-20 0.185 0.281 14.05 14.05 3.52

—4.0 0.370 0.606 30.30 15.15 4.35

—6.0 0.555 0.690 34,51 115 4.35
A,—8.0 0.741 0.671 33.60 8.21 4.42
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Table 3. Graft Copolymerization of Acrylic Acid Onto Chitosan at Various Reaction Time (Chitosan=2g,

(Acrylic Acid)=0.370M, (CAN)=3.33x10"°M, Reaction Temp.= 30-507C, Swelling Time=1hr,),

Reaction Sample Reaction Weight of grafted Weight Persentage of
temp. (C) code time (hr.) acrylic acid (g) increase (%) (dw) grafting (%) (¢)
T,-30-0.17 0.17 0.039 1.95 0.98
T.-30-0.5 0.5 0.112 5.60 2.80
T.-30-1.0 1.0 0.224 11.20 5.60
30 T,-30-2.0 2.0 0.435 21.75 10.88
T.-30-3.0 3.0 0.606 30.30 15.15
T,-30-4.0 4.0 0.623 31.15 15.58
T,-30-6.0 6.0 0.643 32.15 16.08
T,-40-0.17 0.17 0.040 2.00 0.99
T,-40-0.5 0.5 0.127 6.35 3.18
T,-40-1.0 1.0 0.257 12.85 6.43
40 T.-40-2.0 2.0 0.494 24.70 12.35
T,-40-3.0 3.0 0.683 34.15 17.08
T,-40-4.0 4.0 0.707 35.35 17.68
T,-40-6.0 6.0 0.731 36.55 18.28
T,-50-0.17 0.17 0.041 2.05 1.03
T,-50-0.5 0.5 0.150 7.50 3.75
T,-50-1.0 1.0 0.299 14.95 7.48
50 T,-50-2.0 2.0 0.553 27.65 13.83
T,-50-3.0 3.0 0.761 38.05 19.03
T,-50-4.0 4.0 0.812 40.60 20.30
T,-50-6.0 6.0 0.784 39.20 19.60
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and polymerization temperature
(chitosan=2g, (acrylic acid }=0.370M,
(CAN)=333x10""M).
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