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Fig.1 Particle size distribution of original and spherical HMX particles
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Fig. 2 Optical microscopic photographs of HMX particles
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Table 1  Sphericity of HMX with different particle size
HMX particle size and type
400 ~450 pm 280 ~400 wm 180 ~280 pm  125~180 pm

original spherical original spherical original spherical original spherical

particle

924 950 801 1109 417 508 455 179
number

average

0.790 0.810 0.785 0.816 0.731 0.805 0.734 0.825

sphere factor

standard

. 0.038 0.032 0.042 0.033 0.062 0.044 0.072 0.038
deviation

F-test” 1.405 1.597 2.012 3.570
u-test? 12.158 17.377 20.504 20.630

Note: 1) a=0.05,F, os(% ,0 ) =1;2) a=0.05,Z,, =1.96.
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Fig. 3 Optical microscopic graphs with matching refractive

index for HMX particles
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Fig. 4 X-ray patterns of 125 — 180 pm HMX particles
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Fig. 5 Density distribution of 180 —280 pm HMX
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Table 2 Particle density of HMX (180 —280 pm)

density distribution mean density

sample
/g« cm”? ( £0.0005 g - cm~?)
original HMX 1.8974 -1.9013 1.8997
spherical HMX 1.8996 -1.9013 1.9005
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Ab PR HMX JBORL Y 5 s JR & AR FE TR o Table 5 Impact and friction sensitivities
of 180 —280 wm HMX particles
1001 — = = ?r-pi %g?g:g jg impact sensitivity friction sensitivity
| ---- spherical HMX P L35 sample explosion  95% confidence explosion test
80 —— original HMX [30 g’ probability/ % interval probability/%  number
t\h 601 25 % original HMX 68 0.47,0.85 90 10
% 20 % spherical HMX 72 0.51,0.88 90 10
&8 40 =
& 1855°C N
20 1808°C | e\ 10 .
_____________ L5 6 180 ~280 wm HMX AL {58 M BX B
1(50 15-0 2(-)0 250 360 3210 0 Table 6 Electrostatic sensitivity of 180 —280 pm HMX particles

temperature / °C
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Fig. 6 TG-DSC curves of original HMX particles (180 —280 wm)
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Table 3 The polymorphic transformation temperature

of HMX particles by DSC (°c)
particle size/pm
sample
450 ~355 355 ~280 280 ~180 180 ~125
original HMX 177.1 179.0 180.8 184.9
spherical HMX 182.6 185.9 185.5 188.0

®4 HMXSsBERmLBHE
Table 4 5 s Explosion temperature of HMX particles

5 s explosion temperature( =1 C)

particle size/pm

original HMX spherical HMX
450 - 355 311.1 315.3
280 - 180 309.8 314.2
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voltage/kV energy/ ] deviation/kV
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Hydrogenolysis of Triacetyltribenzylhexaazaisowurtzitane

and Tetraacetyldibenzylhexaazaisowurtzitane

HAN Wei-rong', OU Yu-xiang®, ZHANG Xue-hong', HUANG Xing>, MOU Wei', GAO Yan-lei'
(1. Department of Chemisiry, College of Shijiazhuang, Shijiazhuang 050035, China;
2. School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract; Tetraacetyldibenzylhexaazaisowutzitane ( TADBIW ) was the debenzylation compound of hydrogenolysis of hexabenzyl-
hexaazaisowurtzitane ( HBIW ). Triacetyliribenzylhexaazaisowurtzitane (TATBIW ) was the partial debenzylation compound of hydro-
genolysis of HBIW. The influence of TATBIW on the hydrogenolysis of TADBIW were studied. Results show that TATBIW is less
stable than TADBIW and easily decomposes in formic acid, and its by-products inhibit the hydrogenolysis of TATBIW. The amount
of catalyst is increased to 1% , the final product triacetyltriformylhexaazaisowurtzitane ( TATFIW) is obtained.

Key words: organic chemistry; tetraacetyldibenzylhexaazaisowutzitane (TADBIW ) ; triacetyltribenzylhexaazaisowurtzitane

(TATBIW) ; hydrogenolysis; catalyst
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Crystal Quality and Properties of Spherical HMX

XU Rui-juan, KANG Bin, HUANG Hui, LI Jin-shan, JIANG Yan, HE Fang
(Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract: The crystal quality and properties of spherical HMX such as particle size distribution, morphology, particle defects,
chemical purity, thermal properties and sensitivities were characterized by laser light scattering, optical microscopic, optical micro-
scopic with matching refractive index, density gradient technique, differential scanning calorimetry ( DSC) and sensitivity tests. Re-
sults show that the crystal quality of HMX particles is improved after being spherically disposed. Comparing with original HMX parti-
cles, spherical HMX particles become more round and more smooth, their internal and surface defects are reduced, the particle di-
aphaneity is better, the particle density distribution becomes narrow, thermal stability and rheology of explosive based on spherical
HMX particles are improved.

Key words: physical chemistry; spherical HMX; crystal quality



