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Abstract : A DEAE-chitin was prepared with DEAE - HCl in an aqueous alkali-chitin solution. The resulting DEAE-chitin
exhibited a highly improved affinity to water and organic solvents. It was N-deacetylated by heating in aqueous 10% sodium
hydroxide containing sodium borohydride for 9h at 80 C to produce DEAE-chitosan. These conditions were milder than those
for the N-deacetylation of chitin. In order to increase its cationic character, the DEAE-chitin was treated with ethyl halide to
give TEAE-chitin. The structural changes in the chitin derivatives were confirmed by using both FT-IR and 'H NMR, and
their flocculating behavior, in kaoline suspension showed the optimum property at a weak alkaline pH and 8ppm concentration
of resin conditions.
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Fig. 1. Schemetic structure of DEAE-chitin derivatives.
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Fig. 2. FT-IR spectra of Chitin and DEAE-chitin
derivatives : (a) Chitin, (b) DEAE-chitin, (c)
DEAE-chitosan and (d) TEAE-chitin.
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Table 1. Effect of Oxygen Scavanger on the N-
Deacetylation of Deae-Chitin

C H N /N Viscosity

Samples  Slurry ition” L
ampies urmy: composttion (%) (%) (%) ratio in cPs”

4120 730 694 594 28

2 Thiophenol 0.1 ml 3080 708 671 593 525

3 Sodiumborohydride 0.1g 3615 681 627 576 135

g Thiophenol OIml* gy 6ot 569 580 215
sodiumborohydride 0.1g

1) 10 wt% aq. NaOH 50 ml : DEAE-chitin 1g at 80C for Sh.
2) ST unit : 1Ps = 0.1 Pa-s
Viscosity determined at 20 C, shear rate of 70.0s-1.
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Fig. 3. 'H NMR spectra of DEAE-chitin derivatives :
(a) DEAE-chitin, (b) DEAE-chitosan and (c)
TEAE-chitin.

Table 2. Elemental Analysis and Degree of Sub-
stitution of DEAE-Chitin Derivatives

H N CN

C Degree of
(%) (%) (%) (%)

Samples R
substitution

D.A.(%)” D.S.(%)

DEAE-chitin 5161 897 872 592 041 081"
DEAE-chitosan 4846 852 849 571 073 067

TEAE-chitin 3518 646 584 6.02 048 047"

1) Relative areas of 'H NMR signals
2) Degree of deacetylation
3) Degree of substitution of DEAE groups

4) Degree of quaternization: silver nitrate titration

ALY A3E dEhd Zelth 26=10" 29 (0013
(100)Hl sFsh= peaksF 26=20" 22 (103 (002)
Holl 33t chitin®] EA peak’} DEAEY]7} £9)

A LTS #ESE 5 A3, £3 DEAE-chitosan,

T A
TEAE-chitine 2 Z4+E 2 24 }oq 438y s&
Al TEAE-chitin®] 7§ 79 ZAARE Holx gk

ol DEAEZISH TEARY) 5o £9994 9%
A2 A Aetiel Faagdel s

BaAE o2 AZHE, EH 206 ANH Az
¢ 240l Skl ekt 28 £98 2R A

J. of Korean Ind. & Eng. Chemistry, Vol.8, No.2, 1997



242

Intensity

Scattering angle, 26

Fig. 4. X-ray diffraction pattern of Chitin and DEAE-
chitin derivatives : (a) Chitin, (b) DEAE-chitin,
(c) DEAE-chitosan and (d) TEAE-chitin.
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Fig. 5. TGA of Chitin and DEAE-chitin derivatives :
(a) Chitin, (b) DEAE-chitin, (¢) DEAE-
chitosan and (d) TEAE-chitin.
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Tabie 3. Solubility Test for Chitin and DEAE-Chitin
in Various Solvents
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Table 4. The Susceptibility of Lysozyme and Cellulase
on DEAE-Chitin Derivatives

Solvents Chitin DEAE-chitin

©

Water
Ethanol
Isopropanol
Acetic acid
Acetonitrile
Benzene
DMSO
DMAc

X X X X X X X X

Ethyleneglycol

X X
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DMAc-5 % LiCl O

© © OO0 00000 O0

X :insoluble (O : slightly soluble © : soluble
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Fig. 6. Viscosity as a function of contact time between
DEAE-chitin and two enzymes at two different
temperatures: 37 and 50 C. Data for the first
contact minute are not included. Fleshly
prepared solutions (25 g/liter) from DEAE-chitin:
Upper two curves; 37 C, lower two curves, 50
C: solid;, cellulose, dot; lysozyme
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Fig. 7. Rate of transmittance in variation to pH in 0.5
wt% kaoline suspension at 8 ppm of flocculant
dosage : (O) DEAE-chitin, ((]) DEAE~chitosan
and (A) TEAE-chitin.
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