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Idealized structure of cyanoethyl hydroxypropyl chitosan with an average of one cyanoethyl

oroup and three hydroxypropyl groups per anhydroglucose residue
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Table 1 Hementary analysisresults of polymers
o Hementary andyss( %, cacd.)
Polymer Abbreviation D.s.®
C H N
Chitosan CS 42.69(42.27) 6.95(6.80) 7.91(7.75) 0P
Hydroxypropyl chitosan HPCS 50.12(50.51)  8.80(8.47) 3.68(3.72) 3.2°¢
Cyanoethyl hydroxypropyl CNHPCS 53.03(53.22) 8.30(8.33) 6.55(6.62) Cyanoethyl group 1.0 +

chitosan

hydroxypropyl group 3.2¢
a. D. S. : degree of subgitution per glucosamine reddue; b. CS: cdcd. for (CgHyNO4- 0. 5Hy0) .84 + (CgHi3NOs-
0. 5H20) 0.16 = Cs.3H11.3NO4.2- 0. 5H,0; ¢. HPCS. cdcd. for Cs 3H11.3NOs 2 + (C3HeO) 3.2 + 1. 5Hz0 = Ci5.9H30.5sNO7.4- 1.5
H,O; d. CNHPCS: cdcd. for Cis gHzp sNO7 4 + C3C3N + HyO = Cyg 9Haz sN207. 4+ H20.
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Fig.3 Fingerprint texture of chitosan derivatives in concentrated dichlor cacetic acid solution
(A) 40% HPCS DCA ; (B) 30% CNHPCS/ DCA.
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[ 4(A)], [
(B)]. X (5 2) , :
0.43 nm; , 1.1 nm.
Fig.4 Photomicrographs of as received film of CNHPCS
(A) Crysd; (B) fingerprint texture of mesophase.
Table 2 WAXD results of HPCSand CNHPCS
o Folymer 2/ (°) d/ nm
E o™ HPCS 8.6 1.03
E ,.....»/ \\""“—'\—«—w‘_ 20 0.44
ot b
g CNHPCS 8.0 1.10
£ 20.5 0.43
CNHPCS N,
. . 180 , 4
5 20 40 55
26/(%) , 193
N> DSC
Fig.5 WAXD diagram of these chitosan derivatives 193 ( 6)
a. HPCS powder; b. CNHPCS as received film.
220 , . 220 ,
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Fig.6 DSC trace of CNHPCS Fig. 7 Fingerprint texture in CNHPCS

Scanning rate was 10/ min. film quenched from melt
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Fig.8 SAL S patternsand related polarized light micrographs of
finger print texture of CNHPCS in asreceived film
(A) , (O PLM; (B) , (D) SAL S(photo distance was 100 mm) .
1 Ogura K. , Kananoto T. , Sannan T. et al.. Chitin Chitosan Proceeding Int. Conf. 2nd, Tottori , Jgpan, 1982: 39
2 Rout D. K., PuapuraS. K., GossR. A.. Macromolecules, a. 1993, 26(22) : 5999; b. 1993, 26(22) : 6 007
3 RoutD. K. ,Barman S. P., PuapuraS. K. et al.. Macromolecules, 1994, 27(11) : 2 945
4 DONG YanrMing( ), ZHANGJing( ). Chem. J. Chinese Univerdties( ), 1996, 17
(6) : 973
5 DONG YanMing( ) , L1 Zhi-Qiang( ). Naturd Product Research and Development ( ),

1998, 10(2) : 41
6 DONG YarrMing( ) , L1 Zhi-Qiang( ) , GUO Rong( ).
), 1998, 19(1) : 161

Chem. J. Chinese Universgties(



No. 1 : 145

7 DONG YarrMing( ), L1 Zhi-Qiang( ). Acta Polymerica Snica( ), 1998, (3) : 282
8 DONG YarrMing( ), L1 Zhi-Qiang( ). J. Fun. Polym. ( ), 1998, 11(1) : 87
9 Dong Y. M., LiZ Q.. Polym. J., 1998, 30(3) : 272

10 DONG YarrMing( ) , L1 Zhi-Qiang( ). Chemistry( ), 1998, (6) : 39

11 DONG YarrMing( ) , L1 Zhi-Qiang( ). Guangzhou Chemistry ( ), 1997, (4) : 24

12 Werbowyj R. S., Gray D. G.. Macronolecules, 1980, 13: 69

13 LavinsG. V., GayD. G.. Polymer, 1985, 26: 1 435

14 Ritcey A. M., Gray D. G.. Macromolecules, 1988, 21: 1 251

15 KimS. S, KimS.J.,Moon Y. D. et al.. Polymer, 1994, 35: 3 212
16 Tokura S., Nishi N. , Nishimura S. et al.. Polymer J. , 1983, 15(7) : 553

Sudies on Lyotropic and Ther motropic Liquid Crystalline
Behavior of Cyanoethyl hydroxypropyl Chitosan

DON G YanrMing ", YUAN Qing, XIAO Z-Lan, WAN GJianrWe , M El Xue Feng
( Department of Materials Science, Xiamen University, Xiamen, 361005)

Abstract  Cyanoethyl hydroxypropyl chitosan was syntheszed by hydroxypropylation of chitosan
followed by cyanoethylation. The degree of hydroxypropylation and cyanoethylation was 3. 2 and
1.0 regectively. Both cyanoet hyl hydroxypropyl chitosan(CNHPCS) and hydroxypropyl chitosan
(HPCY demonstrated lyotropic liquid crystaline behaviors, and fingerprint texture was observed
in their concentrated slutions implying the presence of cholesteric phase. The critical concentra
tion of HPCSin DCA (29 %) is higher than CNHPCS s(17 %) , owing to the enhanced chain
rigidity contributed by the introduction of cyanoethyl group. In the case of CNHPCS, cholesteric
thermotropic mesophase could be observed between its melting point 193 and decompostion
temperature 220  measured by both DSC and polarized light microscope. SAL S was employed
to determine the pitch of cholesteric phase in CNHPCS as received film. The results were conss
tent with those of PLM.

Keywords Chitosan, Cyanoethylhydroxypropyl chitosan, Hydroxypropyl chitosan, Lyotropic
liquid crystal , Thermotropic liquid crysta
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