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Table 1
lattice parameters of FOX-7

The comparison of the experimental and optimized

relative error

parameter calculated experimental /9
o
a/nm 0.650 0.694 -6.33
b/nm 0.694 0. 664 4.49
c/nm 1.104 1.134 -2.65
al/(®) 90. 00 90.00 0
B/(°) 92.24 90.61 1.80
¥/ (°) 90. 00 90. 00 0
plg - cm™ 1.975 1.883 4.89
A gk At www. energetic-materials. org. cn
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Table 2 The crystal habit parameters of FOX-7 crystal in vacuum

(hkl) multiplicity jl:]kr; /Eak'; . mol”! R ta?tea;/fozcet
(011) 4 0.573 -111.64 26.58 44.60
(1o0-1) 2 0.595 -114.20 27.19 20.87
(101) 2 0.589 -132.13 31.46 17.62
(11-1) 4 0.443 -133.22 31.72  8.03
(002) 2 0.567 —157.88 37.59 5.43
(110) 4 0.480 —148.47 35.35 3.45
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Table 3 Calculated interaction energies, modified attachment energies and relative growth rates of FOX-7 crystal habit faces in

solvent I at different temperatures

temperature  Eq Equrt Eqonv Eint Ace Abox E, E'o
(hkD /K /k) + mol™ /k) - mol™  /kJ-mol™  /k) - mol™' /nm? /nm? /k) + mol™  /kJ - mol™ e
278 -116358.6 -115416.2 =173.6 -768.8 -92.19 -22.01 2.08
(10-1) 298 =114737.1 -114675.0 455.4 -517.5 0.948 7.904 -62.05 -52.16 4.81
318 -113255.7 -113941.4 1092.2 -406.5 -48.74 -65. 44 5.97
278 -116871.0 -115707.9 -130.8 -1032.3 -125.20 13.57 1.28
(011) 298 -115302.6 —-114608. 1 519.3 -1213.8 0.995 8.207 —147.21 35.57 3.28
318 -113788.9 —-113811.3 1150.1 =-1127.7 -136.77 25.12 2.29
278 -115174.5 -114248.9 147.3 -1072.9 -143.84 10.58 1.00
(11-1) 298 -113371.4 -113076.3 779.3 -1074.4 1.423 10.613 —144.04 10. 84 1.00
318 -111767.5 -112007.7 1315.7 -1075.5 -144.19 10.96 1.00
278 -116646.7 -115521.2 -137.7 -987.8 -120.57 -11.55 1.09
(101) 298 —-114944.1 -114601.2 483.0 -825.9 0.974 7.980 —-100. 81 -31.33 2.89
318 -113268.3 -113802.7 1111.9 -577.5 -70.49 -61.66 5.63
278 -115387.6 —115345.4 54.1 -96.3 -12.59 -135.87 12.84
(110) 298 -113785.8 -114052.5 701.9 —435.2 1.282 9. 801 -56.91 -91.56 8.45
318 -111802.4 -112378.1 1351.1 -775.4 -101. 40 -47.08 4.30
278 -116005. 6 -115041.9 -110.9 -852.8 -55.62 -102.27 9.67
(002) 298 —-114049.8 -113675.9 533.9 -907.8 0.541 8.291 -59.20 -98.66 9.10
318 -112809.6 -112966.1 1186.2 -1029.7 -67.15 -90.72 8.28
Note: R’,,, is the relative growth rate of the crystal surface in solution.
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Prediction of Crystal Morphology of FOX-7 in H,O /DMF Solvents

LIU Ning'>*, ZHOU Cheng', WU Zong-kai', SHU Yuan-jie'>, WANG Bo-zhou'’, ZHAO Qiang-li’, WANG Wen-liang’
(1. Xi'an Modern Chemistry Research Institute, Xi'an 710065, China; 2. State Key Laboratory of Fluorine & Nitrogen Chemical, Xi'an 710065, China;
3. School of Chemistry & Chemical Engineering, Shaanxi Normal University, Xi'an 710119, China)

Abstract: To accurately understand the effect of solvent and temperature on crystal morphology of energetic materials, molecular
dynamics simulations were employed to investigate the crystal morphologies of 1, 1-diamino-2, 2-dinitroethene ( FOX-7) under
H,O/dimethylacetamide (DMF) condition. By calculating the interaction energies of solvent and crystal surfaces, the attachment
energies in vacuum were modified and the crystal shapes in different ratio of solvents with different temperatures were obtained.
The intermolecular interactions of solvent molecules and crystal surfaces were also discussed. Results show that the morphological-
ly dominant faces of FOX-7 in vacuum are (01 1), (10-1), (101), (11-1),(002) and (11 0), the crystal morpholo-
gies of FOX-7 in H,O/DMF solutions are variable in different temperatures, the crystal shape is similar to block in different ratio of
solutions in 298 K, and the predicted crystal morphology was in agreement with the experimental result from the reference.

Key words: 1,1-diamino-2,2-dinitroethene (FOX-7) ; crystal morphology, molecular dynamics simulations; modified attachment
energy; solvent
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