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Abstract— The relationships between the concentration of alkali solution for hydrolysis, reaction temperature, reaction
time and deacetylation of chitin were studied for the preparation of pure chitosan. It was possible to prepare complete
deacetylation of chitosan products from low degrees of deacetylation. The intermediate products of partially deacetylated
chitosan through the deacetylation process was intermittently washed with distilled water to neutralize preventing serious
degradation of molecular chain. It could be prepared the highly deacetylated chitosan by the concentration and reaction
time of alkaline hydrolysis. The activation energy was presented 7 kcal/mol by the deacetylation of chitin in the range of

25-110 °C with 47 % alkali solution.
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Fig. 1. Titration curve for 2.75X 10 *mol D-glucosamine with 0.1N
HCI.
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Fig. 2. Effect of NaOH concentration on the deacetylation of chitin.
(Temp. : 25 °C)

NaOH £XE 20, 30, 40, 47, 50 wi%2 ¥3}A7]m ] 25 ‘Coll4]
ae] JEElE 3319l.en, NaOH F = 47 wt%el| A& Hhg- &
ZE 60, 80, 110 CE F¢] 7} Al AT}

L7zE] &9 ol HotAE el gl S AL ofA| Eolu]| =)
9} NaOHell gt 23}4]o] Hr}. w3k, NaOH7} $5-3) 239 A%
oA, oM Ecln=7)9] Fxott FAEER, £ A3} ukgalew
7HE 4 9t

Fig. 2= 7 A7} 70pmel 71" £3-& AF2oA] NaOH 5%
£ w37 dolAds) uh-2 A PAHL o, FLANA 2
oM g3t 2] A|7HA #18-S veluigict. NaOH 5%71 ZH2) 47, 50
% o, 119, 117X}l A Lol DE 57} 64, 68 %7} =1, HbS-
AZHE 1207747 AR Dol dsls e S8R derth =
g 248 el golAEsts W $](45-55 %)l ol2& Hkg
|73 AEE(20, 30 Wiyl e 70A]7E, 40 wi% o] A} T oA
= 45A17b01et. 84 F1Rle] -84 Al2E ¢33 NaOH 35+

100

90

80

70

60

50

40

Degree of deécetylation [%]

30
® 25°C
20 O 40°C ]
B s0°C
10} 0O 8o°C
A 110°C
o I | )| 1
o 1 2 3 4 5 6 7 8 9 10

Time (h)

Fig. 3. Effect of reaction temperature on the deacetylation of chitin.
(NaOH conc. : 47 %)
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Fig. 4. Relationship between preparation of highly deacetylated chi-
tin and alkali treatment with transforming the chitin.
(NaOH conc. : 47 wt%, Temp. : 110 °C)
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Fig. 5. SEM microscopic pictures of (a) 75 % chitosan, (b) 85 % chi-
tosan and (c) 95 % chitosan; left side(x200), right side(X
2000), respectively.
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Fig. 6. Infrared spectra of (a) chitin, (b) 75 % chitosan, (c) 85 % chi-
tosan, (d) 95 % chitosan, (e) pure chitosan.
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Fig. 7. The plots of log(V.— V) vs. (t—t,) at different temperature
on alkali hydrolysis.
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Fig. 8. The plo/ts of log(V..— V) vs. (t—t,) in different NaOH concen-
tration at 25 °C on alkali hydrolysis.

Table 1. Relationship between the rate constants and the concentra-
tion of alkali solution and reaction temperature

Rate constant of

ol

e

Rate constant of

Conc. of alkali Reaction
solution(%) homoge{l?ous temperation("C) heteroge{] v 0us
(:kfh ] Ck[h™]
20 0.015 25 0.049
30 0.019 40 0.163
40 0.028 60 0.333
47 0.037 80 0.473
50 0.032 110 0.917
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Fig. 9. The Arrhenius plot of log k vs. 1/T at the deacetylation of
chitin.
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