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Fig. 1 FTIR spectra of chitosan and CNCS with

different degree of substitution (DS)
a) CS1; b} ONCSL - 1; ¢) ONCS1-3; d) ONCSL-7
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Table 1 Element analysis and FTIR results of cyancethyt chitosans {CNCS)s

Found( % }

Caled. (% )"

- Degree of
Polymer Resaction time c H N C H N substitution
Cs1 - 7.50 42.46 6.82 7.67 43.37 6.9 -

CNCS1 —1 104nin 8.71 42.16 7.45 8.67 41.95 7.44 0.36
CNCS1-2 30min 10.78 46.08 7.16 10.80 46.20 6.83 0.81
CNCSE-3 1h 10.59 45.67 6.58 10.66 46.00 6.85 0.77
CNCS1 -4 2h 10.93 46.25 6.49 10.98 46.45 6.82 0.86
CNCS1 -5 3h 11.09 46.74 6.60 11.05 46.54 6.82 6.88
CNCS1-6 4h 11.68 47.81 6.62 11.54 47.23 6.78 1.03
CNCS1-7 24h 12_56 49.84 7.02 12,54 49.75 6.58 1.21

* Caled. for the formula based on 0.5 H,O(for chitosan and CNCS1 - 7), 1 H,O {for CNCS1 - 2 to CNCS1 - 6) and 1. 5 H;O (for CNCS1 - 1}

per glucosamine residue

Table 2 Cw of cyancethyl chitosan with different degree of
substitution in dichloroacetic acid (DCA)
Polymer DS Cg{%) Polymer DS Cw{%)
CS1 - & CNCS1L-4 0.86 13

CNGCS-1 0.36 13
CNCS1—-2 0.8l 13
CNCS1-3 0.77 13

CNCS1-5 0.88 13
CNCS1-6 1.03 12
CNCS1-7 t.21 12

C. :critical concentratim by weight percentage
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Table 3 Relationship between DS and My of cyancethyl chitosan

Fig.2 FTIR spectra of chitosan and CNCS with

different molecular weight Polymer mol. wt Ds* Polymer mal. wi

a) CS2; b) CNCS2 - 1 (My = 2. 58 X 10°); ¢) {x10") {x10*)

CNCS2 - 6(Mw =7.27% 10%) CNCS2—-1 258  0.31{CNCS2-4 19.3 0.78
REER, $IRES FRERRN, XFHEME CNCSZ-2 128  0.64 |CNCS2-5 11.6 0.86
ARE. CNCS2-3 46.5 0.64 JCNCS2-6 7.27  1.04
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Table 4 Cg and calculated results of persistence lengths of cyancethyl chitosan with different molecular weight in DCA

Polymer mol. wt( X 10*) C.(%) plg/cm®) d{nm} Cv Qouc{ nm)
CNCR2 -1 258 7 1.4648 0.65 0.075 17.3
CNCR2 -2 128 11 1.4473 0.69 0.12 11.5
CNCR2-3 46.5 12 1.4538 0.71 0.13 10.9
CNCS2 -4 19.3 17 1.4587 0.73 0.18 8.1
CNCR -5 11.6 18 1.4368 0.73 0.19 7.7
CNCS2-6 7.27 25 1.4224 0.74 0.27 5.5
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STUDIES ON CHITIN-BASED LIQUID CRYSTALLINE POLYMERS
[l . EFFECT OF DEGREE OF SUBSTITUTION AND MOLECULAR WEIGHT
ON THE LIQUID CRYSTALLINE BEHAVIOR OF CYANOETHYL CHITOSAN

YUAN Qing, DONG Yanming, WANG Jianwei
{ Department of Materials Science, State Key Laboratory for Physical Chemistry of Solid Surface, Xiamen University, Xiamen 361005}

Abstract  Alkali-chitosan method was employed to synthesize cyanoethyl chitosan (CNCS) with different
degree of substitution (DS} from chitosan by controlling the reaction time. The effect of DS (from 0.36 to
1.21) on the liquid crystalline behaviors of CNCS was investigated. The change of DS showed no obvious
influence on the critical concentration ( C* ) of liquid crystalline-isotropic transition for CNCS/
dichloroacetic acid (DCA) solution, because a small substitution degree is large enough to destroy most of
the inter-and-intramolecular hydrogen banding. High molecular weight ( My, ) chitosan was depolymerized
by nitrous acid to get chitosans of different My, proceeded by cyanoethylation using alkali chitosan method
to synthesize CNCS of different My . Investigation was carried to the determine the effect of Mw on the
lyotropic liquid crystalline behaviors of CNCS. The C* of CNCS/DCA solution decreased significantly with
the increase of M. The relatively low C* of CNCS and their obvious dependence on My imply that CNCS
is a semi-rigid natural polymer with relatively high chain rigidity.

Key words Chitosan, Cyanoethyl chitosan, Lyotropic liquid crystal, Cholesteric phase, Degree of

substitution, Molecular weight, Critical concentration



