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Abstract

Tri-substituted celluloses were synthesized by introducing alkyl groups into the side
chains of triacetyl cellulose (TAC) in DMSO. The synthesized trisubstituted celluloses
were converted into the films by film casting method, and the properties were evaluated.
The solubility test showed that the introduction of alkyl groups improved the solubility,
and the tensile test confirmed that the tri-octyl cellulose(C8) film was more flexible
than TAC. The refractive index measurement showed that the Abbe number of the C8
film was larger than that of TAC. In the contact angle test, the contact angle of C8 film,
which have hydrophobic groups, was larger than that of the TAC film.
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(1) Cellulose triacetate

BATAAUALY AYYGLL N AILYLEIOILY ATVILL Saasv

iversity Iwate University Iwate Unive
liversity Iwate University Iwate Unive

iiversity Iwate University Iwate Unive

(2) Tri-(octyl) cellulose
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Figure 1. FT-IR spectra of TAC and
Trialkyl cellulose
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Figure 2. 'H-NMR spectra of TAC and
Trialkyl cellulose
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Table 1. Solubility test of TAC and Trialkyl cellulose

I N7

» T Z—D % Water  AcOEt™ THF® NMP™ Toluene CHCl; MeOH CH,Cl, Hexane Acetone DMSOY
> TAC ++ ++ ++ - - +

E#E XD

j/]/ 5 o ++ ++ ++ + + + - - ++

(Table 1) C8 ++ ++ + ++ - - ++

TGA: 5%

g % Uﬁ /)\ Cl12 ++ ++ + ++ ++ - - +

N [0

{JIII%\ 10% CI18 + ++ + ++ + + + : *

H 8D

N a) Polymer 10 mg / Solvent 5 mL {++ soluble at room temperature; + soluble after heating; = partially soluble; - insoluble). biAcOEL; ethyl acctate,
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THF; tetrahydrofuran, NMP; N-methyl-2-pyrrolidone, DMSO; dimethyl sulfoxide.
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Table 2. Thermal properties of TAC and Trialkyl cellulose
Tys(C) Ta(FC) Char yield (%)
In N, Tn air In Ny Tn uir In N>
TAC 339 313 346 329 9 | —
295 255 310 270 18 V
Tri-{foctyl) cellulose 274 266 303 294 5

1 243 221 1.5 50 70 90 110 130 150 170

| 228 0.6 Temperature (°C)

e 10 Figure 3. DSC curves of TAC and tri-{octyl)ecllulosc
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DI |7<J Iz Table 3. Refractive indices of TAC and Trioctyl cellulose films

e }i [L’; L Thickness Mode? n? mb) n® v, nm_d) £

7= BRI 4 (pm)

L3y TE 1.4780  1.4727  1.4698 58.1

,ft + + Y TAC 32 ™ 1.4780  1.4727  1.4696 56.5 1.4727 2.17

VAV An 0.0000  0.0000  0.0002

LT v . TE 1.5417  1.5348 15304  47.5

z L % Z (octyl) 54 ™ 1.5407 1.5338 1.5306 52.8 1.5344 2.35
cellulose

5N 5., ‘ An 0.0010  0.0010 -0.0002

( Table a) TE, in-plane refractive index; TM, out-of-plane refractive index. b) Refractive index by Prism coupler: F-line, 486 nm; d-line, 589 nm; C-line,

656 nm. ¢) Abbe’s number: ny= (ng-1)/ (ng-n¢). d) n,. = (ngg + npy X 2) /3 2 npy and npg were used at a wavelength of 588 nm. ¢) Dielectric

3) constant calculated from the equation : £ =n,,%.
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Table 4. Tensile test of polymers /
Thickness Ts®  E” Ty 2 |
(um) (MPa) (%)  (GPa) ,
TA(, 32 10.1 0.5 1.8 0 10 20, 30 40
C8 65 7.3 28 0.2 Strain (%)
a) Tensile strength. b) Elongation at break. ¢) Tensile modulus. Figure 5. Stress-Strain curves of TAC and tri-(octyl)cellulose
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TAC Alkyl halide Tri subshtg}t{ed cellulose
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