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Table 1 The preparation condition of chitosan samples with different degree of deacetylation (D.D.)

Sample number 0 1 2 3 4 5 6 7 8 9 10 11 12 13

Acetic anhydride/chitosan® - 0.5 0.5 0.5 1 1 2 2 2 3 3 3 3 3

Reaction time(h) - 0.5 1 0.3 5.3 5 1.3 5.5 1 6 4 7 6.3 42

D.D.(%) 79 64 56 60 62 58 41 53 45 40 35 25 33 30

* Molar ratio
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Fig. 1 FT-IR spectra of chitosan raw material and

chitosan samples after acetylation (a) chitosan raw
material (D. D. 79%); (b) chitocsan samples after
acetylation (D.D.25% )
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Table 2 The intrinsic viscocity of chitosan samples with different

degree of deacetylaton
D.D.(%) 79 62 33 40 30
Intrinsic viscosity(mL/g) 651 435 429 485 420

Fig. 2 Polarized microscope photographs for liquid
crystelline texture in chitosans with different D. D./
dichloroacetic acid solutions

a) Fingerprint texture in 10% chitosan (D.D.79% ) /DCA
solution

b) Alternatively polarized texture in 30% chitosan (D. D.
25% ) /DCA solution

ARBRZBEMRREEERE_RZRAK
FRBEBBREFRE(EREAH)GRIES
B

Table 3 Critical concentration of lyotropic liquid crystal for chitosans with different D. D. in DCA or water

D.D.(%) by FTIR 75 64 35 52 45 44 30
D.D. (%) by Titrimetry 79 62 53 45 41 25
Critical concentration ¢, ~ % in DCA 4 15 23 24 20 20 17

Critical concentration ¢, ~ % in water

2 5 4




734 B

 F % #

2000 £

MEITEHERERERABEZRLBE
IR BE R FE K A R RE BT BOR Al
WENERIBMERN SO AL B R KAE,
T EL U B BV AR T WA DU B AR S X R T
YRR BES S0% AR, K RERTH
FIBHERF YT —HEMXRY(EWRET
CH,OH

CH,OH CH;()H

NHCOCH;

B3, aFrfisrFrRSBERARS, > FHR
i/, B Flory F XERIESRARENE
BXAX MAKRENER, BREIRHEL M &
HTE B AR, B AR TE UM SRAE , JLWRR T
HEE.

CH,CH CH,OH CH,OH

P e )

NHCOCH,

NHCOCH; NH,

Fig. 3 Schematic representation of molecular structure for chitosan with D.D. = 50%
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STUDIES ON CHITIN-BASED LIQUID CRYSTALLINE POLYMERS
V. EFFECT OF DEGREE OF DEACETYLATION ON THE
LIQUID CRYSTALLINE BEHAVIORS OF CHITOSAN

WANG Jianwei, TYONG Yanming, L1 Xusheng
{ Deparement of Materials Science and Siate Key Laboratory for Physical Chemistry of Solid Surfaces ,
Xiamen University, Xiamen  361005)

Abstract The effects of molecular weight, degree of substitution and side chain length on the liquid
crystalline behaviors of chitin derivatives have been studied. It is known that the molecular weight affects
the liquid crystalline behaviors evidently. To study the effect of degree of deacetylation (D.D. ), the samples
with different D.D. but with same molecular weight must be prepared. These samples were prepared by
acetylating chitosan with different amount of acetic anhydride and different reaction time. The method took
the advantage of less degradation of molecular chains and no acetylation on —OH of C3 and C6. The
chitosans with different I3.D. all exhibited typical liquid crystalline texture. The chitosan sample with about
50% D.D. was found to be water soluble and have the maximum critical concentration of lyotropic liquid
crystal in both dichlorcacetic acid and water. The critical concentration values in water were much lower
than those with the same degree of deacetylation in dichloroacetic acid. The poorer liquid crystallinity of
chitosan with about 50% D.D. can be explained by the random distribution of acetylamino-D -glucose units
and amino- D-glucose units.

Key words Chitosan, Degree of deacetylation, Lyotropic liquid crystal, Critical concentration, Water

solubility



