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Table 1  Preparation condition of hydroxyethyl chitosan ( HECS)
, with different value of degree of nolar etherification(DM E)
cample Ethylene oxide Reaction time(h)
(ml) 5 35
1 HECSL 10 2 10min
HECS2 10 2 1
1.1 HECS3 10 2 2
( HECA 20 2 2
. ’ 5 HECS 20 2 4
) 84%, ( ) 7.4x10°. HECSS 20 9 6
CE 1110 ChnsO; HECS? 20 2 10
Varian Unity 500Hz;
Nicolet Avator 360; 1.3
(POM) Olympus BHT; 1%
*2000-03-20 ,2000-08-03 ; ( 29974023) ( 79910006)

* %k


https://core.ac.uk/display/41362081?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

2 2 173
/ ( FA) , 45min , 10 %
, 5 . , 50 :
, 20 SEM
1.4 2
15 %( ) HECS3/ 2.1
/ ( =7 1), 5% C G
, 4 . —OH , 1(a)
( 0.8x0.8cm) , ,
5min . ,
, ( , DME) 2,
HECS3/ (PAA) . 1(b)
1% H2$4 H3 PO4 =21
6 6
H,OH H,OR 7 8
R = £ CH,CH,O} nH
3 n 2 n
NH» NH>
(a) Chitosan (b) Hydroxyethyl chitosan
Fg. 1 Chemicd sructure of chitosan and hydroxyethyl chitosan
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Fg. 3 HNMR oectraof HECS2

Table 2 Chemicd shiftsof different kindsof protonsin HECS2

Chemicd shiftsd Protons
1.87 N-Acetyl
3.00 3.22 H3,4.5
3.52 H6
3.55 3.88 H7 .8
4. 66 H2
4.84 H,O

100 pm
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Fg. 4 POM photograph of cholesteric
liquid crystd texture of HECS solution
a) HECS4 in 30 % formic acid solution;
b) HECST in 18 % aqueous ol ution
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Fg. 5 Modd of the mechanism for permanganic etching of
HECS cholegteric phase

fr
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Fg. 6 SEM photograph of HPCS3/
PAA composte
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STUDIESON CHITIN-BASED L IQUID CRYSTALL INE POLYM ERS
V. INTEGRATED |INAL UENCE OF NUMBER AND L ENGTH OF SUBSTITUENT ON
HYDROXY ETHYL CHITOSAN

DONG Yanming, WU Yusong, WAN G Mian
( Department of Materials Science and State Key L aboratory for Physical Chemistry of Solid Surfaces, Xiamen University, Xiamen 361005)

Abstract A novel liquid crystalline polymer —hydroxyethyl chitosan (HECS) was synthesized in akali
system. The degree of molar etherification(DM E) of HECS was controlled by both the amountsof ethylene
oxide and the reaction time. DM E of HECS specimens was from 0. 2 to 5. 4 measured by element analyss
and NMR. All pecimensformed typical cholesteric texture —Ffingerprint texture while disolved in formic
acid. HECS with DME > 1.9 was water soluble,and the HECS aqueous olution a s formed cholesteric
phase with typical texture. The mephase texture was detected both by polarized optica microscopy and
scanning electron microscopy. Samples for SEM studies were treated by permanganic etching in order to
increase the contrast. The studies were focused on the efect of DM E on the critical concentration(c ™) of
mesophase formation for HECS formic acid ol utions. The results indicated that ¢~ sharply increased with
DME at first ,and became independent as DM E varied from 0. 2 to 1. 9. After that (DM E> 1. 9) ,it regain
obvious rise as DME continuoudy heightened. These results were explained by the variation of both
persistence length q and molecular diameter din Flory’ s semi-experience equation ¢ = 8¢/ x(x=2¢/ d).
The variation of DME of HECS related with two sructura factors,i. e. the number and length of the
substituent ,the former afected ¢~ dightly ,but the latter afected ¢~ evidently.

Key words Hydroxyethyl chtiosan, Lyotropic liquid crystd , Degree of molar etherification, Cholesteric,
Etching, Scanning electron microscopy



