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Fig. 1 X-ray diffraction patterns of raw FOX-7 and recrystal-
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Fig. 2 The solubility curves of FOX-7 in different solvents
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Table 1 Parameters for the solubility of FOX-7 in different
solvent fitted by Apelblat’s equation

solvent A B C R?

DMSO -23.5138 643.1464 3.4520 0.9935
DMSO/H,0=3:1 -155.9387 5786.0387 23.3186 0.9907
DMSO/H,0=2:1 -157.4801 5143.4050 23.7835 0.9983
DMSO/H,0=1:1 -83.6915 -169.5199  13.5597 0.9926
DMSO/H,0=1:2 —=159.3816 2942.2140 24.7697 0.9899
DMSO/H,0=1:3 -98.0002 -442.1325 15.8829 0.9868
H,0 -90.5919 -676.5524  14.5035 0.9909

Notes: A, B, C is the parameters of Apelblat. R? is the correlation coefficient.
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Influencing factors and variable tendency for the metastable zone width of FOX-7 in DMSO/H,O (2:1, vol.) mixed system
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Fig. 4 SEM images of FOX-7 samples prepared by cooling
crystallization in DMSO and H,O respectively
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Fig. 5 SEM images of FOX-7 samples prepared by cooling crystallization in DMSO/H,0(3:1-1:3,vol.)mixed solvent
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Fig. 6 SEM images of FOX-7 samples prepared by cooling crystallization in DMSO/H,0(2:1-1:1,vol.)mixed solvent
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Fig. 7 SEM images of FOX-7 samples prepared by cooling

crystallization at different starting crystallization temperatures
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a.0.5 Cemin™' b. 1 °Cemin™

c. 2 °Cemin™’

1

d. 3 Cemin™ e. 5 °Cemin”

8 ZHAE AR 59 °C AT I ik AR FOX-7 i T 25 1952 i
Fig. 8 Effect of different cooling rates on the the crystal morphology of FOX-7 at starting crystallization temperature of 59 °C
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d. 3 Cemin™’
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Fig. 9 Effect of different cooling rates on the the crystal morphology of FOX-7 at starting crystallization temperature of 76 °C
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Table 2
crystals with different morphology

The density and mechanical sensitivity of FOX-7

density impact friction
morphology /g-cm™ sensitivity /| sensitivity / N
columnar-like 1.8502 >20 360
plate-like 1.8664 >20 216
prismatic-like 1.8729 >20 240
bulk-like 1.8764 >20 216
exo1 120

. 23714C
119.03 °C J\Wke
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119.89 °C 23C prismatic-like
o t1843c 29IC bulk-lke

50 100

-1

—_

o

o
T

heat flow / mW-mg
=
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temperature / °C

10 AFEJES FOX-7 fhik i DSC £k
Fig. 10 DSC curvesof FOX-7 crystals with various morphology
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Crystallization of FOX-7 in DMSO-H,O Binary Mixed System

LIU Lu'?, LIU Cai-lin', YANG Hai-jun', HAO Shi-long’, ZHOU Xiao-qing’, LI Hong-zhen*
(1. School of Material Science and Engineering, Southwest University of Science and Technology, Mianyang 621010, China; 2. Institute of Chemical Materials,
CAEP, Mianyang 621999, China)

Abstract: To obtain the influence rule of different crystallization conditions on the quality and morphology of 1, 1-diamino-2,
2-dinitroethylene (FOX-7) crystals and realize the control of its crystal morphology, the solubility of FOX-7 in dimethyl sulfox-
ide (DMSO), water (H,O) and its binary mixed solvent in the range of 20-95 °C and the metastable zone width of binary sol-
vent mixtures DMSO/H,0=2:1 (in volume ratio) were measured by turbidimetric method using a CrystalSCAN multi-channel
crystallizer. The crystal morphology of FOX-7 under various crystallization conditions was investigated by cooling method, and the
mechanical sensitivity and thermal performance of FOX-7 were tested. Results show that the solubility of FOX-7 increases with the
increase of temperature and DMSO content in binary mixed solvent. The width of metastable zone becomes narrower with the
increase of temperature, decrease of cooling rate and increase of stirring rate. In the process of cooling crystallization, the crystal
morphology of FOX-7 is significantly affected by solvent ratio, starting temperature and cooling rate of crystallization. In the

1

range of 50-80 °C, at the cooling rate of higher than 2 “C-min™', the cube-like high-quality FOX-7 crystal with almost the same
aspect ratio and regular morphology can be obtained, and particle size is controllable in the range of 20—150 um. At the same
time, the better crystal quality of FOX-7, the higher crystal density and the higher thermal decomposition temperature. The impact
sensitivity of FOX-7 is lower and small affected by the crystal morphology, but the friction sensitivity is greatly affected by parti-
cle morphology, the frictional sensitivity value of columnar-like crystals is the smallest and that of plate-like crystals is the largest.
Key words: explosive;1,1-diamino-2,2-dinitroethylene (FOX-7) ;crystallize ;dimethyl sulfoxide (DMSO)
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