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Table 1 Acylation condition of chitin

Polymer Acylating agent Molar ratic Reaction temperature and time
Acetyl chitin Acetic anhydride 9.5 —18C,18h
Propiony! chitin Propionic anhydride 9.5 -18T,18h
Butyryl chitn Butyric anhydride 9.5 ~ 18T, 18h
Hexanoyl chitin Hexanoic anhydride 9.5 - 18T, 18h
Heptanoyl chitin Heptanoic acid 9.5 30C, 18h
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Table 2 FTIR and element analysis results of acylated chitins
Found{( % ) Caled. (% )" Degree of

Polymer C H N C H N mbstirution 0/ Am
Chitin 45.20 6.66 6.53 45.28 6.60 6.60 - -
Acetyl chitin 47.90 6.16 4.92 48,24 6.14 4.95 1.7 1.7
Propionyl chitin 48.53 6.86 4,50 50.75 6.76 4.70 1.5 1.6
Butyryl chitin 54.08 7.39 4.03 54.40  7.37 4.02 2.0 1.7
Hexanoyl chitin 57.62 7.98 3.53 56.13 7.96 3.44 1.8 2.0
Heptanoyl chitin 55.34 7.84 4.31 55,56 8.02 4.32 1.0 1.1

a)Calcd. for the formula based on 1/2 H; O per anhydrolucose residue

2.2 RBRUAPERNBRRE

M 3 VILLE B E MK B, R MR ER AR, ERRE. XRH
TREMERR, 4 FRAERK, Wil 7K E e Hh - REeE02ENE L, Xt
AFHRERNERAMRBE . FENTEWN e R k8 LR R R0 R R iF
Z, XRHTFEAZESFASBERRS RIS SRR, MEREXEHRERT > T6&
HERHMHE(E 2. R R R ERERE R NEI AT, REEAFTH -4
Brat.
Table 3 Critical concentration C” of acylated

-==H CH,
/ chitins in dichlorcacetic zcid{DCA)
C=0-—-
4 Pol CT W/ W)

\0 H2 o -H NH / ymer
O Chitin{ Blank) 0.12
0 O Acetyl chitin 0.23
emaH—0 N{‘l ,CHZ Propionyl chitin 0.21
CHy=C=0--H—0 Butyryl chitin 0.25
Hexanoyl chitin 0.26

Fig.? Intramalecular hydrogen hond of chitin a)Follow all synthesis procedure but only without reagent
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Fig.3 Photomicrograph of alternative polarized field
a}40% butyryl chitin/DCA;b)40% hexanoyl chitin/ DCA

Fig.4 Photomicrograph of banded texture. Shear direction was from bottom to top
a)40% acety! chitin/DCA;b}40% hexanoyl chitin/DCA

Table 4 Minimum concentration C ™ of
acylated chitins to form banded texture

Polymer C™(W/W)
Chitin -
Acetyl chitin 0.25
Propionyl chitin 0.33 fpm
Butyryl chitin 0.35 Fig. 5 Photomicrograph  of
Hexanoy! chitin 0.37 mesophase domain in  biphase

coexistence concentration region of
30% butyryl chitin/DCA solution
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STUDIES ON CHITIN-BASED LIQUID CRYSTALLINE POLYMERS
I. INFLUENCE OF SIDE CHAIN LENGTH ON THE LIQUID
CRYSTALLINE BEHAVIOR OF ACYLATED CHITIN

DONG Yanming, WANG Jianwei, WU Zhifu,

MEI Xuefeng, YUAN Qing, LIU Huangnan
( Department of Materials Science, Xiamen University, Xiamen 361005)

Abstract Methanesulfonic acid method was used to prepare five acylated chitins. Except
heptanoyl chitin, four of them, i. e. acetyl chitin, propionyl chitin, butyryl chitin and
hexanoyl chitin, had high degree of substitution(from 1.5 to 2.0)and exhibited lyotropic
liquid crystalline behavior and cholesteric phase. As the length of the side chain increased the
critical concentration { W/ W ) somewhat increased from 0.21 to 0.26 because the chain
rigidity dropped. The critical concentration values of all the four derivatives were much higher
than that of chitin(0.12) due to the decrease of intramolecular hydrogen bonds. The four
acylated chitin can form typical banded texture after being sheared. There minimum
concentrations to form banded texture of them were evidently different, varied from 0.25
(for acetyl chitin)to 0.37 (for hexanoyl chitin). These results further indicated that liquid
crystallinity decreased while the length of flexible side substituents increased.

Key words  Chitin, Acylated chitin, Synthesis, Lyotropic liquid crystal, Cholesteric phase,
Critical concentration, Banded texture





