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Table 1 The critica concentrations of chitin ,pol ypeptide and cdluose derivative with different molecular wei ght

Molecular we ght

Fol ymer . Solvent Cw Cv Ref.
x 10"
CT1 2.84 DCA 0.005 0.005 This work
CT2 1.47 DCA 0.015 0.016 This work
CT3 0.94 DCA 0.035 0.035 This work
CT4 0.53 DCA 0.050 0. 052 This work
PBL G 0.79 DMFMeOH 0.018 [18]
PBL G 0.34 DMFMeOH 0.05 [18]
PBL G 0.31 DMFMeOH 0.05 [18]
Cdluose diacetate 0.069 TFA 0.1642 [19]
Celluose diacetate 0.056 TFA 0.22 [19]
Cdluose diacetate 0.03 TFA 0.245 [19]
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d=(Mog/p - Na- Lo)¥?
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Table 2 The cdculated resultsof persstence lengthsof chitin with different molecular wei ght in dichloroacetic acid

Molecular weitht x 10° © p (¢f cm?) d(nm) Ccv e (NM)
2.84 1.590 0.64 0.005 256
1.47 1.495 0.66 0.016 88
0.94 1.584 0.64 0.035 37
0.53 1.516 0.66 0.052 25
2 , q . 0.1
mol/L HAC 0.2mol/L Nad q (22nm) DMAcC+5%LiCl q
(11nm) 2V , PBLG DMF g (40 90nm)!8
q (180nm) !l
.2 q [10]
DMAC+5%LiC g (35nm)
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Table 3 The average pitch{d m) of the hdix on cholesteric
! phase of chitin with different molecuar wetht

3.,4), .
( ) Molecuar weitht Concentration
x10°° 4(wt %) 8(wt %)
2.84 14.2 5.4
1.47 17.0 7.8
( 10 15wt %)
0.94 16.6 13.0

0.53 — 15.0
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Table 4 The average pitch{4 m) of the helix on cholesteric structure of chitin/ dichloroacetic

acid lution in about criticd concentration

Molecuar wetht Concentration
x10°° 0.5(wt %) 1(wt %) 5(wt %) 6.5(wt %)
2.84 30° 20
0.53 30° 20

a:At critica concentration Cuw

Fig.2 Photomicrograph of cholesteric texture from different chitin/ DCA lution
a) 8wt % CT2,x125; b) 8wt % CT3,x125; c) 8wt % CT4x25; d) 8wt % CT1, x25

Table5 The average area (mm?) of the finger-print domainson cholesteric structure of chitin/ DCA lution

A W N P

Molecular weitht Concentration( W/ W %)
x10°° 0.5 1 4 5 6.5 8
2.84 0.018 0.13 0.18 0.22
1.47 0.057 0.075
0.94 0.017
0.53 0.001 0.001 0.001
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STUDIESONLYOTROPICL IQUID CRYSTALL INE
BEHAVIOR OF CHITIN

DONG Yanming, WAN GJianwe , L IU Huangnan, L | Zhigiang,

YUAN Qing, MEI Xueeng, WU Zhifu
( Department of Materials Science, Xiamen University, Xiamen 361005)

Abstract  The lyotropic liquid crystaline behavior of chitin is first reported. The results
showed that the critical concentration decreased evidently ,the average pitch of the helix on
cholesteric phase decreased, but the average area of liquid crystaline ordered domain
increased ,as the molecular weight of chitin increased. The critical concentrations( W/ W) in
dichloroacetic acid were 0.005,0.015,0.035 and 0. 050 respectively for chitin with the
molecular weight 2. 84 x 10° 1. 47 x 10°,9.4 x 10° and 5. 3 x 10° prepared from different
ources. Acoording to theoretical analyss,the chitin has a rigid chain as polypeptides. The
extremely low critical concentration of chitin will benefit the process of chitin in liquid
crygdline phase such as liquid crystadline lution spinning. In two phase coexisted
concentration region of chitin with al molecular weight , no droplet texture but liquid
crystdline domains with irregular shape appeared.

Key words Chitin,Lyotropic liquid crystal ,Cholesteic phase, Fingerprint texture, Critical
concentration ,.Domain



