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®1 AREET HMX 5 DMSO 7)1 [ 45 4 fig
Table 1
DMSO at different temperatures

Intermolecular binding energies between HMX and

temperature/K  AE,,./kl - mol ™' AE,../k) - mol " AE; /K + mol !
278 2016 386 2440
298 1860 409 2269
318 1872 390 2263
338 1894 330 2224
358 1758 288 2046
378 1698 356 2053

Note: AE,,,, AEg e, and AE; 4are intermolecular Van der waals force, elec-

trostatic interaction and binding energy, respectively.
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Table 2 Interatomic distance in HMX at different simulated time

time/ps doiy—n /A do(z)fH /A de_n /A
0 3.079 4.531 4.256
100 2.566 3.335 3.806
200 2.630 3.181 3.940
300 2.841 3.197 3.830
400 2.588 3.197 3.830
500 2.535 2.568 3.631
600 2.709 2.733 3.468
700 2.740 2.932 3.975
800 2.781 2.825 3.717
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Molecular Dynamics Simulation of Crystallization of HMX Solution

YU Hai-li, DUAN Xiao-hui, TAN Xue-rong
( Southwest University of Science and Technology, School of Materials Science and Engineering, 59 Qinglong Road, Mianyang 621010, China)

Abstract: The effect of temperature on the crystallization of cyclotetramethylene tetranitramine ( HMX) in dimethylsulfoxide
(DMSO) solvent was investigated by molecular dynamics simulation. The diffusion coefficients of DMSO and HMX and binding
energy between HMX and DMSO were calculated in 278 —378 K. The process of nucleus formation of HMX was simulated at 298 K.
The results show that the interaction force between HMX and DMSO is ascribed to the van der Waals'force and electrostatic force.
The HMX molecular nucleation most easily takes place at 358 K. The nucleation makes the diffusion coefficient of HMX decrease.
Key words: physical chemistry; HMX; molecular dynamics simulation; crystallization; diffusion coefficient; binding energy
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