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A study on the Graft-copolymerization of Itaconic acid onto
chitosan extracted crab shells waste and its pollutants
removal abilities

Sang-Mun Han, Choong-Soo Yun, Yong-Beom Kim

*Dept. Environmental Engineering, Seoul National University of Technology,
#172, Gongnung-dong, Nowon-gu, Seoul 139-743, Korea

ABSTRACT

Chitosan was prepared from chitin which was abstracted from wasted crab shells. Then
itaconic acid was graft-copolymerized onto chitosan using ceric ammonium nitrate as a
reaction initiator. To investigate the optimal grafting conditions, the influences of several
factors on the grafting were studied, i.e.. the concentrations of CAN and itaconic acid, the
reaction temperature and time. And to find out its flocculation ability. the flocculation test
was carried out with a metal plating factory waste water. The state of graft-copolymer was
identified through IR spectra analysis. The optimal grafting conditions and flocculation
results were shown to be : concentration of ceric ammonium nitrate is 3.5x10™M, reaction
temperature is 40T and reaction time is 4hrs with 0.25M of the monomer(itaconic acid).
Though flocculation tests using chitosan, grafted chitosan and cation, CODcr. metal ions
removal rates were measured. The order of superiority is Itaconic acid grafted chitosan)

Chitosan>Cationic polymer.

Key Words @ Amphoteric polymer, Chitosan, Graft copolymerization, Itaconic acid. Heavy

metals
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Percentageo fgra fting (%) =

Weight of poly grafted
Weight of chitosan

X 100

Efficiencyo fgra fting (%) =
Weight of poly grafted
Weight of poly(la) gra fted and homopolymer

X 100

Totalconversion (%) =

Weight of poly grafted and homopolymer
Weight of Ia Charged

X 100
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Fig. 1. FT-IR spectra of chitosan and itaconic acid graft-
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Table 1. Graft-copolymerization of itaconic acid onto chitosan at various Ceric Ammonium Nitrate concentrations.
(Chitosan:2g, 1a:0.25M, Acetic acid(1%):150m!, Reaction temperature:40°C, Reaction time:4hrs)

Sample CAI\{3 Percent of Efficiency of Total
Code x 10 grafting grafting Conversion
M) (%) (%) (%)
Al 1 19.25 7321 10.76
A2 2 2438 74.63 13.40
A3 25 31.70 76.12 17.02
A4 3 3542 82.38 17.64
A5 35 38.68 91.25 17.38
A6 4 3432 84.06 16.73
A7 5 30.50 82.36 15.17
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Table 2. Graft-coplymerization of itaconic acid onto chitosan at various itaconic acid concentration. (Chitosan:2g,
~ CAN:3.5x 10”°M, Acetic acid(1%):150m!, Reaction temperature:40C, Reaction time:4hrs)

Sample CAT\L Percent of Efficiency of Total
Code X 10 grafting grafting Conversion
(M) (%) (%) (%)
Arl 0.1 23.16 70.65 33.62
A2 0.15 26.32 74.12 24.27
A3 0.2 36.24 81.46 22.79
A4 0.25 44.56 90.54 20.18
A5 03 43.12 86.21 17.09
A6 0.35 44.76 77.26 16.96
A7 04 42.82 72.15 15.20
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Table 3. Graft-copolymerization of acid onto chitosan at various reaction time. (Chitosan:2g, Ia:0.25M, CAN:3.5x
10°M, Acetic acid(1%):150ml, Reaction temperature:40C '

S Reation Percent of Efficiency of Total
ample f fii fting C .
Code time grafting grafting onversion
(hr) (%) (%) (%)
A3-1 1 5.06 72.12 2.87
A3-2 2 17.24 77.63 9.10
A33 3 35.63 83.06 17.59
A34 4 40.87 87.54 19.15
A3-5 5 38.21 85.68 18.34
A3-6 6 38.73 82.73 19.20
A3-7 12 40.12 78.31 21.00
A3-8 24 39.54 73.24 22.13

Table 4. Graft-copolymerization of itaconic acid onto chitosan at various reaction temperature (Chitosan:2g, la:0.
25M, CAN:3.5% 10°'M, Acetic acid(1%):150ml, Reaction time:4hrs)

Efficiency of

Sampl Reation Percent of Total
C ogee time grafting grafting Conversion
(hr) (%) (%) (%)
Al 20 7.31 66.05 453
A2 30 28.63 78.76 1491
A3 40 42.54 88.84 19.64
A4 50 40.12 83.25 19.77
A5 60 30.64 80.36 15.64
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Fig. 6. pH dependence of CODcr removal rates by vari-
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(Raw water:CODcr concentration:631ppm, Dosage:
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Fig. 7. pH dependence of Cu™ take-up rates by various
flocculants against a mectal plating wastewater

(Raw water:Cu2+concentration:213ppm, Dosage:

30ppm)
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