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Fig. 1 Quartz plates used in CD measurement
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Fig. 2 CD spectra of PhthCS/DM solutions with
varying concentration
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Fig. 3  The relationship between concentration and ellipticity of
PhthCS/DMF solution{ A = 410 nm}
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Fig. 4 Photomicrograph of the planar texture of 46% PhthCS/DMF

solution
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Fig. 5 CD spectra of PhthCS/DMSO solutions with
varying concentration
a) 41%; b) 42%; ¢} 43%; d) 4%
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Fig. 6 CD spectra of PhthCS/Pyridine solutions with varying concentration
a) 38%; b) 39%; c) 40%; d) 41%

Table 1 Comperison of critical conoentration between CID and POM methods

Critical concentration  Critical concentration
Syslems

measured by CD measured by POM
PhthCS/DMF solutions 45% 46%
PhthCS/DMS0 solutions 43% 44%
PhthCS/pyridine solutions 40% 41%
PhthCS/DMAc solutions 43% “U%
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Fig. 7 CD spectra of PhthCS/DMAc solutions with
varying concentration
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Fig. 8 Two different ways of sample tilt in CD measurement

The dash line represent the normal in (a) and the plane of the sample in (b)

150+
S0
0 : : . .

CD (mdeg)
228

CD {mdeg)

300 400 500 600 700
Wavelength (nm)

Fig. 9 CD spectra of 45% PhthCS/DMAc solution with different a
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Fig. 10 CD spectra of 45% PhthCS/DMAc solution with different §
a)f=60°;b)B="75%c)=90°;d} 3= 105°;e) B = 120P



SH BRES FAKLBABH TOHE— 735

77 400 ~ 600 nm BT WA KA TEME TR THE 48, EDAR P 1 66 1 A DU3T 51 40 8 Xt B 6 )2 1
MR EEAH, EEEEE WL, T BENODESNEBELSEANER, AXEN
BEMREIET 0, =00 + O + S P BEHEM  CDHERHTRIERIKERTTH.

REFERENCES

Dong Y M, Yuan Q,Huang Y.] Polym Sci Polym Phy Ed, 2000,38:980 -~ 986

Dong Y M{E R IH) , Wang M(ERE )} Wu Y S(R E# ), Ruan Y H(FLAL ), Acta Polym Sinica{ B 7+ F%18),2001,(3) :311 - 315

Kuball H G,Turk O.Polish J Chem 1999,73:209 ~ 228

Buffington L. A, Stevens E 5.] Am Chem Soc,1979,101{18) :5159 ~ 5162

Yamamoto H ,Nakazawa A, Hayakawa T,Nishi N.] Polym Sci Polym Lett Ed, 1984 ,22(5) : 255 ~ 260

Yamamoto H. Makromel Chem, 1984, 185(8) : 1613 ~ 1621

Row D K, Pulapure 5 K, Gross R A. Macromelecules, 1993, 26: 5999 ~ 6006

Rout D K, Pulapure S K, Gross R A . Macromolecules, 1993 ,26: 6007 ~ 6010

Rout D K, Barman S P,Pulapure S K, Gross R A. Macromolecules, 1994 ,27:2945 ~ 2950

Nishimura 5 1, Kohgo O, Kurita K. Macromolecules, 1991 ,24 :4745 ~ 4748

Nishimura S I, Kehge O, Kurita K, VittavatVony C, Kuzuhara H. Chem Leu, 1990,243 ~ 246

12 Dong YM,Wu Y 5,Zhao Y Q, Wang H W, Ruan Y H,Zhang H,Fang X M. Carbohydrate Research,2003,338; 1699 ~ 1705

13 Dong Yanming{ % # 88 ), Wu Yusong( R E #: ), Ruan Yonghong{Br K £1), Wang Huwu( £ B & ), Zhao Yaqing( X HE % ), Guo Zhenchu{ ¥B I
#¥),Tong Biai( B ¥ ). Acta Polym Sinica( B 2+ F2£ ) ,2003,(4) :509 ~ 512

14 Spitz C,Daechne 5, 0uart A, Abraham H W_] Phys Chem B,2000, 104 : 8664 ~ 8669

= - - LY T O P N ]

[ ——
—_ =

STUDIES ON CHITIN-BASED LIQUID CRYSTALLINE POLYMERS
——STUDIES OF CRITICAL CONCENTRATIONS OF N-PHTHALOYL CHITOSAN FOR THE FORMATION
OF LYOTROPIC CHOLESTERIC PHASE USING CIRCULAR DICHROISM SPECTROSCOPY

ZHAQ Yaqing, DONG Yanming, MAO Wei, BI Danxia, YANG Liulin, ZHANG Hui, FANG Xueming
{ Depariment of Materials Science and Engineering , State Key Laboratory for Physics Chemistry of Solid Surfaces, Xiamen Uriversity , Xiamen 361005}

Abstract N-phthaloyl chitosan is able to form chelesterie liquid crystalline phase in concentrated solutions of some
organic solvents, including DMF, DMSO, DMAc and pyridine . Circular dichroism was applied to investigate the
change of handedness for the above four systems. CD spectra suggested two kinds of absorption peaks when the
concentration was higher than a critical concentration for forming liquid crystalline phase . One is a sharp peak at 330
nm,the other is a broad peak with a maximum at about 400 ~ 450 nm. However only sharp peak at 330 nm was
observed for isotropic solutions . The sharp peak was induced by the helical conformation of molecular chains, and the
broad peak was induced by the cholesteric helices of liquid crystal. Therefore the determination of the critical
concentration for /N-phthaloyl chitosan solutions by monitoring the very beginning of the appearance of the broad
peak is feasible.The critical concentrations measured by CD were 1 wt% lower than those measured by polarized
optical microscopy (POM) for all four solvents used. It means,as a method to measure the critical concentration, CD
is more sensitive than POM . Two different ways of sample tilt were used in CD messurements to prove that the linear
dichroism and birefringance had no effect on CD signal of cholesteric helices of the liquid crystal.

Key words N-phthaloyl chitosan, Cholesteric liquid crystalline phase, Cireular dichroism ( CD'), Critical

concentration



