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Fig. 1 CD Spectra of N, O-benzyl chitosan/dioxane

solutions with different concentration
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Fig. 2 The relationship between concentration and pitch of
cholesteric phase of N, O- benzyl chitosan/dioxane solutions
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Fig. 3 UV spectrum of &, 0-benzyl chitosan/dioxane solution

with the concentration of 65wt %
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Fig. 4 Effect of solvents on helicoidal hehavior of &, O-
benzyl chitosan cholesteric liquid crystal at the same
concentration (65w1% )

a) Chloroform; b) Ethyl acetate; c) Tetrahydrofurans
d) Dioxane
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Fig. 5 Schematic illustration of helicoidal structures at two

levels
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STUDIES ON CHITIN-BASED LIQUID CRYSTALLINE POLYMERS
V1. HELICOIDAL BEHAVIOR OF CHOLESTERIC LIQUID CRYSTALS
FOR N, O-BENZYL CHITOSAN

DONG Yanming, WU Yusong, RUAN Yonghong, WANG Huiwu, ZHAO Yaqing
{ Department of Materials Science and Engincering, Xiamen University, Xiamen 361005)
GUO Zhenchu, TONG Bihai
{ Department of Chemistry, Xiangtan Teachers College, Xiangtan 411001)

Abstract N, O-Benzyl chitosan formed cholesteric liquid crystalline phase in concentrated solutions. The
helicoidal behavior (including mainly helix pitch and twist sense) of this polymer was studied by means of circular
dichroism (CD) . The higher the concentration was, the larger the pitch was, implying the twisling power decreased
with the increase of concentration . Two kinds of absorption can be observed in CD spectra. A broad and strong band
appeared at 570 nm, but another sharp and weak band appeared at 330 nm. The former arose from the
supermolecular helicoidal structure of cholesteric layers; the latter may arise from the helical conformation of chains .
Both levels of helicoidal structures changed their signs, when the concentration or solvent varied . When the solution
concentration increased {using dioxane as solvent) ,the two levels of helicoidal structures inversed from left-handed
to right-handed one by one. When chloroform was used as solvent and the concentration was 65wt % , the handedness
of the two helicoidal structures was left-handed (positive Cotton effect) , but when dioxane or THF was used with the
same concentration, a reversed handedness was observed . The influence of solvent may be related to the formation of
hydrogen bonds between the solvent molecules and the polymer chains.

Key words Chitin, Chitosan, Benzyl chitosan, Cholesteric, Liquid crystal, Helix pitch, Conformation, Circular

dichroism



