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Table 1

after simulation

TATB cell parameters and relative errors before and

cell parameters exp. calc. E /%
alA 9.010 9.136 1.40
b/A 9.028 8.697 3.67
c/A 6.812 6.788 0.35
a/(°) 108.58 107.525 0.97
B/(°) 91.82 93.149 1.45
v/ (°) 119.97 119.443 0.44
v/ A 442.524 434.339 1.85

Note: exp. is the experimental value, calc. is the calculated value, E is the

relative error of experimental value and calculated value.
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Table 2 Data of each crystal face of TATB with BFDH and AE models in vacuum
BFDH AE
hki
diy total facet area% R diy total facet area% [WINE mol™’ R

(001) 6.280 16.482 1.224 6.280 22.663 -119.832 1.000
(1-10) 7.687 23.427 1.000 7.687 20.670 -131.855 1.100
(010) 7.214 16.696 1.066 7.214 16.346 -137.069 1.144
(1=-11) 5.347 3.210 1.438 5.347 8.093 -143.620 1.199
(01-1) 6.028 12.932 1.275 6.028 12.642 —144.405 1.205
(100) 7.591 22.420 1.013 7.591 15.647 -149.976 1.252
(10-1) 5.509 4.834 1.395 5.509 3.938 -170.780 1.425
Note: d,,, is the interplanar distance of crystal faces, R is the relative linear growth rate of crystal faces, E,, is the adhesion energy.
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F3 TATBIEAZS T K AOT W 222 & I A AE B 15 4k R

Table 3 The energies and growth rates at different crystal faces in vacuum and AOT solution

il E, . E,. revised AE AE derived by Liu"'"*"""’
/ kJ-mol™ /K)mol™  E, E/K-mol™ R Eq En/Kmo™' R

(001) -119.832 1.000 563.468 5.284 -142.023 1.000 10.568 -164.212 1.000
(1-10) -131.855 1.100 571.078 4.664 -151.444 1.066 9.327 -171.028 1.041
(010) -137.069 1.144 617.068 5.425 -159.852 1.126 10.850 -182.637 1.112
(1-11) -143.620 1.199 583.808 6.137 -169.394 1.193 12.273 -195.170 1.188
(01-1) —144.405 1.205 588.420 5.672 -168.231 1.185 11.345 —192.053 1.170
(100) -149.976 1.252 580.906 4.913 -170.608 1.201 9.825 —191.243 1.165
(10-1) =170.780 1.425 569.856 5.881 -195.481 1.376 11.762 -220.177 1.341
Note: R is the relative linear growth rate of crystal faces, E, is the adhesion energy, E_ is the interaction energy of interface.
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Molecular Dynamics Simulations for Interfacial Interactions of TATB with AOT

WEI Xian-feng', LIU Min', WEN Tao', YANG Guang-cheng’, GUO Chang-ping'

(1. School of National Defense Science and Technology , Southwest University of Science and Technology, Mianyang 621010, China; 2. Institute of Chemical
Materials , China Academy of Engineering Physics, Mianyang 621999, China)

Abstract: The crystallization process of 1,3, 5-triamino-2, 4, 6-trinitrobenzene (TATB) will be affected by dioctyl sulfosuccinate
sodium salt (AOT) and the molecular dynamics (MD) method was used to study this crystallization process in this work. The
crystal morphologies of TATB crystal in vacuum were predicted by Bravis-Friedel-Donnary-Harker (BFDH) and attachment ener-
gy (AE) models. Seven important crystal planes of TATB were determined, which are (00 1), (10-1), (1 -10), (100),
(1=11),(01-=1)and (01 0). The interface model for TATB with AOT was established and performed the molecular dynam -
ics simulation. The modified AE model was used to analysis simulation data. After calculation, we found that the crystallization
rate of TATB was improved under the influence of AOT solution. After analyzing the molecular structure and the intermolecular
interaction of TATB, it is considered that because of the special plane structure, the intermolecular interaction between (0 0 1)
plane and AOT is weak and the attachment energy (119.832 kJ-mol™) of (0 0 1) plane is low. So, the growth rate of (0 0 1)
plane is relatively slow. The attachment energies of (1 0-1), (1 =10), (100), (1=11), (01 =1) and (0 1 0) planes are all
higher than (0 0 1) and they all grow faster than (0 0 1). Therefore, in the experimental process, a leaf-like TATB structure
formed first. With the reaction time was further, the (0 0 1) plane gradually grows, the leaves become longer.

Key words: 1,3, 5-triamino-2, 4, 6-trinitrobenzene (TATB) ; dioctyl sulfosuccinate sodium salt (AOT) ; interfacial interactions;
molecular dynamics simulations
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