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Amorphous cells after anneal simulation
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Fig.2  Profiles of temperature-simulation time

and enery-simulation time of AC
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The conformations of single-chain AC

a. initial conformation
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Table 1 IR vibrational frequencies of AC

1

atom group simulation/cm ! reference/cm

C—0—C 1077 10643
—N, 2140 21135
1429 14564

—OH 3424 34191
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Table 2 Average internal stress components of AC

direction XX YY 77 XY YZ XZ
o/MPa 0.028 -0.015 0.020 0.014  0.048 0.080
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Fig.4 XRD spectra of experimental (a) and calculated (b)
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Table 3 Solubility parameters of NC and AC

§/(J+ em™3)1?

polymer

this work reference[ 18 |
NC 19.46 19.13"
AC 20.86 -

Note: 1) The value was calculated on the basis of solubility parameter of 1*

N and 2% NC in the reference[ 18] by linear interpolation method.

*4 NCACEHHEEFMBESHEE
Table 4 Differences of solubility parameters

between plasticizers, NC and AC

/() 3y AS/(J + em™3)12
© cm

compound

NC AC
acetone 20.218) 0.74 0.66
BTTN 23,4211 3.96 2.56
TEGDN 21.3111) 1.85 0.45
DEGDN 21.5211! 2.06 0.66

NG 23.16!1! 3.70 2.30
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Molecular Simulation on Structure and Solubility Parameter of Azidodeoxycellulose

HUANG Rui, YAO Wei-shang, TAN Hui-min
(School of Materials Science and Engineering , Beijing Institute of Technology, Beijing 100081, China)

Abstract: To investigate the structure of azidodeoxycellulose( AC) and the miscibility of AC with plasticzers, structure and solubility

parameters were simulated by molecular mechanics (MM ) method and molecular dynamics ( MD) method with COMPASS force

filed. Results show that the excellent agreement is obtained between the simulated and experimental data for vibrational frequencies

and X-ray diffraction (XRD) spectra; the simulation value of solubility parameter for AC is 20.86 (J + cm )" at 298 K. The

predicted order of miscibility of AC with plasticizers is: triethylence glycol dinitrate (TEGDN) > diethylence glycol dinitrate
(DEGDN) = acetone > nitroglycerin( NG) > 1,2, 4-butanetriol trinitrate( BTTN).

Key words: polymer chemistry; azidodeoxycellulose; molecular mechanics; molecular dynamics; solubility parameter; miscibility



