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Table 1 The critical concentrations of chitin, polypeptide and cellulose dertvative with different molecular weight

Molecular weight

Polymer < 10- Solvent Cw Cv Ref.

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

PBLG 0.79 DMF-MeOH 0.018 (18]

PBLG 0.34 DMF-MeQH 0.05 [18]

PBLG 0.31 DMF-MeOH 0.05 [18]
Cellulose diacetate 0.069 TFA 0.1642 [19]
Cellulose diacetate 0.036 TFA 0.22 [19]
Cellulose diacetate 0.03 TFA 0.245 [19]

H T EM PBLG — HE 4 F W) 75 &8 40 24 K,
i SFREEEWMASFFEKEN/AD; [T
4 BEMAREXAERESF, Bl /hig L.
g\ B T 7 2 BB A B 58 T WA 0 — 25 B S BT
| 2.2 BRRARLHTH
o EATENRGSHEREE(REHRe
I E. it )W L F Flory Sy kA
525 35 39 Cy = (8/X)(1 - 2/Xg)
M0 A Xy % Kubn SEERBOSHH, BT K B 50 2

Fig.1 Diagram of the effect of molecular weight on ZH: Xx= Zq/d, q %m%?ﬁﬁﬁg, d y‘j%
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Table 2 The calculated results of persistence lengths of chitin with different molecular weight in dichloroacetic acid

Molecular weitht % 10" ° plglem’) d{nm} Cv Genc{ M)
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
.53 1.516 0.66 0.052 25
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Table 4 The average pitch{pm) of the helix on cholesteric structure of chitin/dichloroacetic

acid solution in about critical concentration

Molecular weitht Concentration
x10°° 0.5(w1%) 1{wi%) 5(wt%) 6.5(wt%)
2.84 30° 20
0.53 30* 20

a: At critical concentration Cy

Fig.2 Photomicrograph of cholesteric texture from different chitin/DCA solution
a) 8wt% CT2, X 125; b) 8wt% CT3, X 125; c) 8wt% CT4x25; d) 8wt% CTi1, x25

Table 5 The average area {(mm’) of the finger-print domains on cholesteric structure of chitin/DCA solution

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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STUDIES ON LYOTROPIC LIQUID CRYSTALLINE
BEHAVIOR OF CHITIN

DONG Yanming, WANG Jianwei, LIU Huangnan, LI Zhiyiang,
YUAN Qing, ME!I Xuefeng, WU Zhifu
( Department of Materials Science, Xiamen University, Xiamen  361005)

Abstract The lyotropic liquid crystalline 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 crystalline ordered domain
increased, as the molecular weight of chitin increased. The critical concentrations{ W/ W) in
dichloroacctic 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
sources. According to theoretical analysis, the chitin has & rigid chain as polypeptides. The
extremely low critical concentration of chitin will benefit the process of chitin in liquid
crystalline phase such as liquid crystalline solution spinning. In two phase co-existed
concentration region of chitin with all molecular weight, no droplet texture but hqud
crystalline domains with irregular shape appeared.

Key words Chitin, Lyotropic liquid crystal, Chalesteic phase, Fingerprint texture, Critical

concentration, Domain



