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Table 1 Acylation condition of chitosan

Polymer Acylating agent Molar ratio Reaction temperature and time
Acetyl chitosan Acetic anhydride 9.3 0T, 18h
Propionyl chitosan Propionic anhydride 9.3 -18TC,18h
Butyryl chitosan Butyric anhydride 9.3 -18TC,18h
Hexanoyl chitosan Hexanoic anhydride 9.3 - 18T, 18h
Heptanoyl chitosan Heptanoic acid 9.3 23C, 18h

1.2.2 RARKREHRHBRLERE SRSFREL SIFNFNHAREFHRAE RE
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Table 2 Synthesis condition of propiony] chitosan with different degrees of substitution

Polymer Amount of anhydride/ mL Molar ratio Reaction temperature and time
PCS1 0.1 0.2 - 187, 18h
PC32 0.5 1.0 - 187, 18h
PCS3 1.0 2.0 —18C,18h

PC54 2.0 4.1 —18TC,18h
PCS5 4.6 9.3 - 181, 18h
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Fig. 2  FTIR spectra of propionyl chitosan with
different degrees of substitution
a}PSC1; b)PCS2;c}PCS3; d)PCS4; ¢) PCSS
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Fig.1 FTIR spectra of acylated chitosan
a) chitosan; b ) acetyl chitosan; c ) NH(IZCHS NH,
propiony! chitosan; d)} butyryl chitosan; O
e) hexanoyl chitosan; f) heptanoyl (I)
chitosan R =—C-£CH,%H n=1,2,3,5,6
Table 3 FTIR and element analysis results of acylated chitosans
Found( % ) Caled( %) * Degree of
Pol A/ A
ymer c H N c H N substitution 1740/ 1530
Chitosan 42.27 6.80 7.75 4298 6.9 7.88 - -
Acetyl chitosan 38.12  6.45 5.19 38.22 7.27 5.21 1.10 2.11
Propionyl chitosan 38.98 6.43 4.95 38,7 7.20 4.93 0.94 1.73
Butyryl chitesan 40.03 6.86 5.76 39.27 71.26 5.37 0.44 1.07
Hexanoy! chitogan 40.82 7.25 4.41 41.12 7.73 4.43 0.91 1.71

Heptanoyl chitosan 36.87 6. 55 4.43 37.07 7.05 4.46 0.62 1.21
* Caled. for the formda besed on 0.5 H,((for chitosan) ;3 H, O for acetyl chitosan, propionyl chitosan and butyryl chitosan) ;
4 H,O(for hexanoyl chitosan}and § H;O(for heptanoyl chitosan ) per glucosamine residue
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Table 4 FTIR and elernent analysis resuits of propionyl chitosans with different degrees of substitution

Found({ % )

Calod( %) *

Degree of

Polymer C H N C H N substitution Aol As
PCS1 34.97 6.60 5.83 34.20 6.94 5.72 9.21 0.36
PCS2 33.68 6.25 5.21 33.29 6.71 5.16 0.39 0.72
PCS3 38.41 6.40 5.67 37.90 6.74 5.58 0.51 0.95
PCS4 36.99 6.24 5.42 36.52 6.85 5.36 0.53 1.04
PCSS 38.98 6.43 4.95 38.76 7.20 4.93 0.94 1.20

# Calod. for the formula based on 4 H;O(for PCS1) ;3.5 HyO(for PCS2 and PCS3) and 3 H;O (for PCS4 and PCS3) per

glucosamine residue

2.2 BAEMNARLARMNIGRRENER
})’ki 5 EIUE@JEF)I"N?E WEIR Table 5 Critical concentration C° of propionyl chitosans with

different degrees of sustitution in dichloroactic acid (DCA)
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Polymer Degree of subsititution CT(W/W)

Chitosan 0.00 0.08
PCS1 0.21 0.15
PC32 0.39 0.15
PCS3 0.51 0.15
PCH 0.53 0.15
PCSS 0.94 0.15
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Fig.4 Liquid crystalline texture of hexanoyl chitosan/DCA solution at different concentrations
a)20%;b)30% ;c}45%
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STUDIES ON CHITIN-BASED LIQUID CRYSTALLINE POLYMERS
Il . INFLUENCE OF SIDE CHAIN LENGTH AND SUBSTITUTION DEGREE ON
THE LIQUID CRYSTALLINE BEHAVIOR OF ACYLATED CHITOSANS

DONG Yanming, WANG Jianwei, MEI Xuefeng

WU Zhifu, YUAN Qing, LIU Huangnan
( Department of Materials Science, Xiamen University, Xiamen 361005)

Abstract Methanesulfonic acid method was used to synthesize five acylated chitosans, i. e.
acetyl chitosan, propionyl chitosan, butyryl chitosan, hexanoyl chitosan and heptanoyl
chitosan. All derivatives demonstrated lyotropic liquid crystalline behavior. Cholesteric phase
was shown by the presence of [ingerprint textures. Substitution degree of propionyl chitosan
in the range from (.21 to 0.94 had no obvious effect on the critical concentration, because a
small substitution degree such as 0.21 is large enough to destroy most of the hydrogen band
of inter-and-intra-molecules. But the critical concentration { W/ W ) increased from 0.15 to
0.22, as the side chain length increased. This phenomenon can be explained by the drop of
the rigidity of the chain. Typical droplet texture appeared in the biphase coexistence
concentration region of all five acylated chitosans. The transition concentration from biphase
coexistence to mesophase was also affected by the side chain length. Acylated chitosans were
all water soluble and exhibited lyotropic liquid crystalline behavior in water.

Key words  Chitosan, Acylated chitosan, Synthesis, Lyotropic liquid crystal, Cholesteric

phase, Critical concentration, Degree of subsitution, Droplet texture



