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Table 1 Comparison of gel-sol transition and chemical structure between
PhthCS and AcPhCS

Gel-sol transition or chemical strueture PhthCS  AcPhCS !

1.6~2.7 0.4~1.6
65 ~90 60 ~ 65

Gel-sol transition enthalpy(J/g)

Gel-sol transition temperature( C )

Degree of substitution for N-phthalolyl chitosan 1 0.93
Degree of substitution for O-phthalolyl chitosan 1] 0.57
Degree of substitution for ¥-acetyl chitosan 0 0.07
Degree of substitution {or O-acetyl chitosan 0 1.4
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Fig. 4 'The phase diagram for PhthCS/DMSO system
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STUDIES ON CHITIN BASED LIQUID CRYSTALLINE POLYMERS
VI. THERMOTROPIC PHASE TRANSITION OF N-PHTHALOLYL CHITOSAN/DMSO
LIQUID CRYSTALLINE SOLUTIONS

DONG Yanming, WU Yusong, RUAN Yonghong, ZHAO Yaqing, WANG Huiwu, ZHOU Hua
( Department of Materials Science , Xiamen Unitersity, Xiamen 361005)

Abstract  N-phthalolyl chitosan with the degree of substitution 1.0 was prepared from completely deacetylated
chitosan. Its chemical structure was characterized by means of FTTR and 'H-NMR. This polymer was used to
invesligate the thermotropic phase transition of lytropic liquid crystalline solutions in dimethylsulfoxide (DMSO) by
using differential scanning calorimetry (DSC). The critical concentration of mesophase formation was 43 wi%
determined both by DSC and polarizing light microscopy . An evident gel-sol transition in addition to a liquid crystal-
isotropic liquid transition {the clearing transition) was observed by means of DSC in solutions whose concentration
was higher than 43 w1% . It means that the isotropic liquid transferred into anisotropic sol and then into anisotropic
gel with the decrease of temperature. The gel-sol transition lemperatures and transition heats of N-phthalolyl
chitosa/DMSO  solutions were much higher than those of random substituted N-phthalolyl- @-acetyl chitosan
solutions in some solvents reported previously. It may imply that the regularity of substitution is very important for the
formation of anisotropic gel. A phase diagram of temperature and polymer weight fraction was presented according to
the DSC results for the N-phthalolyl chitosan/DMSO system.

Key words DSC, Chitosan, AN-phthalolyl chitosan, Lytropic liquid erystal, Thermotropic phase transition,

Clearing transition, Gel-sol transition



