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Fig.3 Critical volume fraction versus molecular weight
of chitosan in DCA. The solid lines is the prediction of
Eq. (1) based on KSO theory for chitosan {a) g = 20nm,
b)g = 22nm, ¢) g = 24nm and d) ¢ = 28nm). The
scattering solid square marks the experimental values
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Table 1 Intrinsic viscosity, molecular weight and critical concentration in dichloroacetic acid of chitosam

Degree of Intrinsic M Critical concentration Critical volume
Semple deacetylation viscosity X103 in wight, C*° fraction, v;

(%) (dL/g) (wt%} (%)
By 81 11.36 15.1 1 11.3
F 81 5.56 1.3 1 11.3
F3 81 3.98 5.2 13 13.3
F, 81 3.13 4.1 13 13.3
Fs 80 2.35 2.3 14 14.4
Fg 80 1.7 1.3 15 15.4

Table 2 Critical concentration of chitosan (M is approximate 1.6 X

10%) with different degree of deacetylation in dicholoacetic acid

Sarnple Degree of c’ v
deacetylation{ % ) (wt%) (%)

G-a 7i.0 10 10.3
G-o 81.6 11 11.3
G-d 89.1 18 10.3

sl R Z R R 15~42% (B Z BERE
XA A 85~ S8% )M E B H A 0.1mol/L CH,
COOH~0.2mol/L NaCl P& A KN 22
+2nm. HER RN, R BB S8—85% H A,
SR JLEAER . B8 ) R, XHLRCR R I 2.8

ERXEERES o> FRHER(M #4245 1.6 X
10°).q A, MEX SRR EBNHR. &5
RER, TTLUAN, EXEREBRRYKIBRER
BE(>47% )N, R B ENIEREEMEREL
LA ZES. B (2)F M A4 1.6 X 10° i o,
AR EARQ)PH o, TR, —H R LS
i W KSOBR BB MEAREE _Hi8
HH R I 5 R A B 5 2 R B Y

i E BB B R R A T 5 B A
IR TFTREERMIEY, PEGHHEMRAR T
I EXLLA ML TAES T rBXWE, —HERE
.
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LYOTROPIC LIQUID CRYSTAL BEHAVIOR OF CHITOSAN IN
DICHLOROACETIC ACID

HU Zhongming, LI Ruixia, WU Dacheng
( Texzile College, Sichuan Union University, Chengdu  610065)

LIU Hongbin, SUN Yushan, WU Liheng
( China Textile Academy, Beijing  100025)

Abstract The samples of chitosan with different degree of deacetylation and the molecular weight range of
1.3~15.1 X 10° were prepared and characterized by FTIR and viscosity measurements. The phase
transition and states of the lyotropic liquid crystals of chitosan in dichloroacetic acid were studied by
polarized microscopy. It was shown that the critical concentration for the formation of the liquid crystals
decreases slightly as molecular weight of chitosan increases in the range of 10°~10%. It was found that the
effect of the deacetylation degree in the range of 70% —~ 90% on the critical concentration could be
neglected. The experimental values of the critical concentration were in agreement with the calculated ones
based on the Khokhlov-Semenov-QOdijk theory, which indicated that the lyotropic behavior of chitosan in
dichloroacetic acid can be well described with wormlike chain model.

Key words Chitosan, Lyotropic liquid crystallinity, Degree of deacetylation, Wormlike chain, Khokhlov-
Semenov-Odijk theory



