%3 m o 7 O¥ iR No.3

1998 £ 6 B ACTA POLYMERICA SINICA Jun., 1998

TEREREREDIGFITAHRR
XN #FEE

(EiTARP%ERE NI 361005)

W B ARABMEENET TRARBEDNABIEFRNPHGERAKRESE KAERKEHE
(v/v% ) SBAMHBRIETE, BR15%~17% . AU HZBABRNE, FRATRLEES TR
REMAHANKRRE HDSCHEMET TRARS/ " RZBEZNERBE. T
ME SRR EER 0% (w/wk ) B IR BEEAREEL, BZE WCTLEE.

XA FEROE, TR FREORA, IR, DSC, KR A

FREZ—FHARERFENRRES F2— B TAEERH T HEH. ZRE
RAFZRHRZBA™E, 8 FFT HR TR B BETER TRIESH. TREh T
BAAZRNEGREMBAEZHTLFBN ATEL —ERERBFTKEIB TFHNEMN
MERRMED. FXERHFREN TRARRRERT . & FER—RFRENE
ST EXFRT ENBERERTY.

1 3C3eER4

1.1 #HEF0{8 ,

THRAREHAZ LR HE ORI TEHRE . LS00 A Nicolet 740FTIR. #4454y
{¥ % SHIMADZU &9 DSC-50. Rt BB A EEF L (USF XPT-7 &l
1.2 BHaEH

EHFBRATHRI—CENTRARE BRFITHEET 2L (B 2% 8 RE) A
PRI LA & Ok BRI, BRER AR RSN, EER TEABE AR,
1.3 R RENMNERE

HEERE 23C) TRAOFHFUBETHEER ZOHA A ERER, FHZE L Smin
FOEERRAEBHET AR, AREAREKEARA L% BEIRSHRE, U B HEE
TR B AR S B e A X B SR BTk B I R B
1.4 BREBENMEHE

BHEFEEZVE 10%MBERY 10mg, 7 DSCIREBRERRP, UEENS
b, ZEESSHET, L 10C /min A 25CTHTE 70C . BE 1% R E .

2 BR5e

2.1 THEEANARM
TEAEBER T LU TEMN, S Lk et S, K He R 8.

* 1997-05-26 W, 1997-12-03 B8 P EHBZRFER L EFRHF LR S FREE
282




W WA % T RRTE MR, Y 5 5 17 9 BF 5 283

2B EEZR. R ER HER. R, FERN L RS, R RN
REICCRE W (F 1), ¥R S B
2.2 TRERNRAGIGTRE

WET TR M AR b E 8GR EEE,
PTFEI.

Table 1 Critical concentration values of butyryl chitosan solution

in various solvents

Solvent 12 Co (w/w%) C. (v/v%)
Trifluoro acetic acid 0.5 12 . 17
Dichloro acetic acid 1.26 12 17
Acrylic acid 4.26 16 17 Fe. 1 Tyl fingenprint
Acetic acid 4.76 16 16 texture of butyryl chitosan in 50%

DMSO(468 % )
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Table 2 Comparision of calculated and experimental values of persistence length
in some chitin derivatives and cellulosic systems

System d(nm) C:{(exp’1)  g(nmlexp’'l))  g(nm(cale’d)) Source
Butyryl chitosan/DCA" 0.86 0.17 — 8 this paper
Chitosan/DCA 0.84 0.08 22 17 (3]

HPC*/DCA 1.04 0.15 10 11 (71

a. Dichloro acetic acid; b. Hydroxypropyl cellulose
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Fig.2 DS8C traces of butyryl chitosan/DCA solution in Fig. 3  Phase diagram of butyryl chitosan /DCA
different concentrations lyotropic liquid crystalline system
(a) 35%; (b) 40%; (c) 55%; (d) 70% (O} Ty; (@) T;; (A) anisotropic phase; (B)

biphase region; (C) isotropic phase
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Fig.4 DSC traces of 55% butyryl chitosan/DCA solution Fig. 5  The dependence of enthapy of transition on
at different staying times of solution after prepared staying time of solution after prepared
(a) 12h; (b) 24h; (c) 36h; (d) 48h; (e) 84h
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Fig.6 FTIR spectra of {a)chitosan, (b) butyryl chitcsan B; and
{ c)butyryl chitosan B,.C= O band is shown by armow

Table 3 IR data and critical concentration values of two butyryl

chitosan specimens with different degrrees of butyrylation

Material Agapl Asaso Arza/ Avsoo- 1600 Co (w/w%)in DCA C, (v/v%)in DCA
Butyryl chitosan B, 0.44 0.84 12 17
Butyryl chitosan B, 0.86 1.78 12 17
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STUDIES ON CRITICAL BEHAVIOR OF LIQUID
CRYSTALLINE BUTYRYL CHITOSAN

DONG Yanming, LI Zhigiang
( Department of Chemistry, Xiamen Univresity, Xiamen 361005}

Abstract  O-butyryl chitosan which was prepared from chitosan demonstrated lyotropic
liquid crystalline behavior in various solvents, for example, water, methanol, formic acid, acetic
acid, dichioroacetic acid{DCA), trifluoroacetic acid, dimethyl sulfoxide, acrylic acid, m-cresol,
foramide, N, N-dimethy! acetamide. The typical fingerprint texture of cholesteric phase can
be observed. Critical concentrations of butyryl chitosan in four acidic solvents were
determined using polarized microscopy. All critical concentration values{calculated by v/v% )
were 16 ~ 17%, independent of the acdity of solvent. This result was similar to that of
chitosan. Since the protonation of amine with acid is easy even though the acid is weak, the
rigidity of chain( therefore the critical concentration) did not depend on acidity of solvents.
Critical temperature of butyryl chitosan/DXCA system was measured by DSC. The phase
diagram was drawn. Critical temperature reached maximum values of 39C when
concentration was 6% (w/w9% }. Because butyryl chitosan would degrade in DCA, the
enthapy of transition calculated from DSC traces started to decrease at 48h after the solution
was prepared. So the best staying time of solution before DSC determination is 48h. The
dependence of butyrylation degree on critical concentration was studied. Two butyryl chitosan
samples with relatively different degree of butyrylation which was measured by IR had the
same critical concentration values in DCA.
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