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2| 1. Structure of cellulose, amylose, chitin, and chitosan.
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%l 2. Structure of variously substituted glucopyranose units.

)

A AT7E

| tisted 7reks] Asfstaa) sl

2. &

rh

21 4822 HH

2.1.1 Tl 4

AERZ A2 A TR dAd AL aiz
HAHo wAcTRE < 20Wo] AAAH 1970dxd =
do] d2A AgR s FEAV TEAYPS L=
Az #oal # 4 vk 2 o8 Jix)e) dEgR2e
2 FEAZ AREHL de R shie] A7)7) se] A
¢ 207 B AN A 7] dhsEgen 58
S0l waso) girh. olo) Yaje] BAlo) Y Ak
Z4dg Fu3l) wEls, hydroxypropyl cellulose
(HPC)E o] &-3led T4 (isotropic phase)olA] o]
A}H(anisotropic phase)o] Ueh}r] A|&sles %7 &
ufo] BFo wIAEA ofFEd= AL AEST dE B
19 ettt {83 AET o 29 H A &uj7t A%

ft

556

H

-CH,CHCHy
oK

0-CH,CHTH

L, 0-CH,CHCH,

o o on
. 0-GH,CHCH,
o
0-CH,CHCH; cH,
OH O-CHzCHCH:
0-CHCHCH,
o-cn,t':HcH,
OH

3% 3. Structure of hydroxypropyl cellulose (HPC) ; DS=2.5,
MS=4.

I 1. Weight and Volume Fraction of (Hydroxypropyl)cellu-

lose® Required to Form a Mesophase in Various Organic Sol-
la

vents

Polymer Polymer
Solvent . . .
weight fraction volume fraction
Formic acid 0.28 0.28
Acetic anhydrides 0.29 0.26
Acetic acid 0.30 0.27
Morpholine 0.33 0.29
Pyridine 0.36 0.31
Dioxane 0.38 0.34
Tetrahydrofuran 0.40 0.42
Dimethyl sulfoxide 0.41 0.38
Dimethylformamide 0.42 0.36
Cellosolve 0.43 0.36
Methanol 0.43 0.33
Ethanol 0.46 0.35
1-Pentancl 0.47 0.37
1,1-Dimethyl-1-ethanol 0.48 0.37
1-Propanol ) 0.49 0.38
2-Propanol 0.49 0.38

¢ Klucel L(Hercules) ; Other Klucel grades give similar results.
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¥ 2. Liquid Crystal Solution of Polysaccharides

Solvent ref,
Cellulose N-methyl-morpholine-N-oxide/water 4
Trifluoroacetic acid/dichlomethane or 5
1,2-dichloroethane
LiCl/dimethy] acetamide 6
NH,SCN/NHj, 7
Chitin Trichloroacetic acid/methylene chloride 8
N-N-dimethyl acetamide/LiCl 9
Chitosan Acetic acid/water 10
Formic acid 11
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%l 4. Phase transition - temperature of fully cyanoethylated
DHPCs as a function of MS. (@, W) ; HDH-polymers, and (O,
[1) ; DH-polymers.

AR A7, HFH £ FREAHE MSe} DS
A &g o] RuYct'®

718k ulel zto], HPC9 DHPC % o529 §EAE
< MSe} DSE g2¥lste 5 EAEE 4=
ATt & 4 o, o) FEAES APEHL
Adog AvstedE woA HEE Alge
4 o). ol E #Fsl A, Miyamoto AFI1E&?
ER0 20 #E FFY SH2 s Bas
A5 (DS=3)g ol&slod, = et7z @ o
o] Aol (DP) Fo] IEA AHel IS
o Pl P8-S AESIT AT A E)
Aol e ExlE 2482 Fusly] nlekn o714
V28 ATANE EriA 2ot} s

38 5= DP=200%1 dEzex9] dddag= W
S ez F=A(DS=3)9 §H(T,)7 oA
Tdo R Holen(T)E &4 & nd I+
A ez glew, F7H4E ¥4%ks n ¥ 2%
7 Bt ope} dAe] AF 2 TRE 49 w4

u
]
rir

Jo
ofh il ok AN M1 oz ok 2

fu

JAFEAEE 7lE A 8 W5 & 1997d 10€

LN N L T L S B O
B @ Cell .ETHER
200~ & ACel .ESTER ]
R O CMC.ESTER ]
- N 7
o r » s 1
[f ~ .I.: = Columnar —
- 100— ]
< -
< B o ]
~ L b) T ,&—\A ]
N % il i 7]
. Cholesteric ]
i & |
C [ ‘ i 1L l J N I | l I N | B
0 10 20
n

33 5. The melting temperature 7', and isotropization temper-
ature T, of n-alkyl ester and ether derivatives of cellulose. The
ester derivatives of CMC (tri- 3-carboxymethyl cellulose) hard-
ly form a mesophase for any n.
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a3 6. Plot of T, vs. DP for THC fractions(circles) ; the
curves were calculated by the models indicated in the figure.
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A3 7. (a) Transition temperatures T; and T, for narrow
fractions of fully decanoated cellulose, (b) and (c) represent
the columnar phase of cellulose(decancate) and the hexagonal

discotic columnar phase of cellobiose(decanoate), respectively.
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18| 8. Transition temperatures vs. sidechain carbon number
(n) for (a) the ¢-anomer and (b) the B-anomer of fully
alkanoated cellobiose.
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&l 9. The structures of @ and Fcellobiose octaalkanoates.

Polymer Science and Technology Vol. 8, No. 5, October 1997



(a) (b) (c)

J18| 10. Schematic representation of two dimensional rectangu-
lar packing of columns in the D, phase ; (a) cross section, (b)
columns built up by the disks of ¢-anomer and (¢) of Sanomer.
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(c)
3@ 11. A possible structure for 1-0-8D ceH;)biosides.

@ FYE 49PL T 5 Yo ol ApEe S
oze WoldlEzae AAZRHE BANAG. wa
AL 2% Wl UE APTE AsE oF9) =
Bo|Fe BAETL U Fuja e AR e gy
BEHE D, T2RE Holdid, g9 A= 22
=gl YA s columno] YALEE 7]80]
A e ARty 10).

3719] &El1% REA ol9ld] Leluwde] sYwgt C,
AR A2 Aoz YIS =YA7 1-O-alkyl-
B D-glucopyranosides® & 1- O- B D-cellobiosides=2!
smecticAtE HAgo] BRuEJri(ARY 11). o]E2] o
BYAYe] T )Y EAGE A7 B
el 222 254 24719 gl 9% Aoz A
Z4E] 3 Qo

213 HEROA fEAo| H™Me| 7|

DEXDSD I A 8A5E 19974 109

HPC CA HPC
0.3} ¢ °
N HPC
[o]
0.1} , HPC
.. cElfeEL
70 90 110 0.2 0.4 0.6
q 4d/q

A8l 12, Experimental value of V', for several polymer/solvent
systems plotted vs. g or 4d/q.
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%l 15. Schematic representation of a cholesteric liquid crystal-
line structure of a cellulose derivative ; P=4; / n, where Pis
the pitch, A is the reflection wavelength, and # is the mean re-
flection index of a sheet.

% 16. Microscopic photograph of texture of cholesteric liquid
crystal of tri-O-heptyl cellulose at 85 C.
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% 17. Inverse pitch P! as a function of temperature for
fully etherified cellulose : THC=Cell-OC;H,5, TDC=Cell-OC,
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