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ABSTRACT

In spite of diverse applications of chitin derivatives, commercial use of chitin has been limited due to
highly resistance to chemicals and the absense of proper solvents. One of methods to reduce such high
resistance to chemicals is to make microcrystalline chitin(MCC) by hydrolysis of chitin. Presently, MCC
is produced mainly by using high concentration of acid, but this treatment requires an extensive post-
treatment to remove or recover acid. An alternative process for MCC production was developed by
using dilute hydrochloric acid with ultrasound and hydrogen peroxide. The major parameters for this
process were found to be acid concentration, swelling time and temperature, and irradiation time and
frequency of ultrasound. The effects of these parameters on MCC molecular weight were investigated.
The molecular weight of MCC produced at a typical condition was around 30,000 which was approxi-
mately 1/8 of that of chitin and approached to a constant value. This phenomenon was explained by in-
troducing the model of molecular arrangement of cellulose. SEM analysis showed that both chitin and
MCC had a fibrous shaped morphology and the fibril size of MCC was much smaller than that of chitin.
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Table 1. Previous Studies on the Preparation of MCC.
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Nishimura et al. (16) Shimahara et al. (15)

Hirano & Nagao (17)

Acid 12M HC1 Conc. HCI 56% Methanesulfonic acid
Temp.  room temp. for 30~40 min. 5°C with vigorous stirring below 10C
under ultrasound =>37°C for 30 min.
Smimoff (18) Austin et al. (11) Dunn et al. (12)
Acid 1. soaking for 24hr. in 85% H4PO, in 2-propanol (0.475:1) 2.5N HC
{conc. HCI:HO=1:10)
2. soaking for 24hr in 10% NaOH
repeat this soaking twice more
3. dissolved in conc. HCl
Temp.  room temp. b.p. for 2hr b.p. for 20 min.
Post - shearing in 20,500rpm Waring 15 min in Waring blender at the

blender

highest setting
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Table 2. Preparation Conditions and Molecular
Weight of MCC.

. . {Ultrasound
Exp HCl  |Swelling | Swelling |,
. o~ |irradiation| Mol.wt.
code | (ml) |time(hr) |temp(C)| . )
time(min)
JWO1 | 5% 25 | 6 80 30 | 33,200
JW02 | 5% 25 9 80 30 30,700
JW03 | 5% 25 | 12 80 15 34,000
JW04 | 5% 2.5 12 80 30 30,600
JWO05 | 5% 2.5 12 80 45 29,600
JWo6*| 5% 2.5 12 80 30 28,300
JWO07 | 5% 2.5 12 70 30 31,200
JWo08 | 5% 2.5 12 90 30 28,500
JW09 |7.5% 25 12 80 30 29,400
JW10 | 10% 2.5 12 80 30 29,500

* All experiments were carried out under ultrasound of 50
kHz except JW06 which was done by 20 kHz generator.

AE A w4 & g0 HseaE e
. A CuAddEE B3l
o] 3 Foulvl AR, BEAL U &, 2
2T 253 AT 9 FH490E dgi)
Chitino] &+x13] AAteje] MCCr} =7] Hafj A=
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Fig. 1. Effect of swelling time on reduced vis-
cosity (Exp. code: @ JW04, M JWO1, A
JW02).
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Fig. 2. Effect of irradiation time of ultrasound on

reduced viscosity (Exp. code: @ JW04,
JWO03, A JW05).
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Fig. 3. Effect of ultrasound frequency on reduced

viscosity (Exp. code: @ JW04, Il TW06).
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Fig. 4. Effect of swelling temperature on reduced
viscosity (Exp. code: @ JW04, Bl JWO7, A
JW08).
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Fig. 5. Effect of HCl concentration on reduced
viscosity (Exp. code: @ JW04, I JW09, A
JW10).
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Fig. 6. IR spectra of chitin and MCC samples ob-
tained from this study.
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Fig. 7. SEM microphotographs of chitin and mi-
crocrystalline chitin.
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