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Fig.1 Experimental apparatus of recrystallizing ultrafine HMX
by GAS

1—CO, cylinder, 2—high pressure injection pump, 3—gas buffer
tank, 4—injector, 5—high pressure reaction vessel, 6—heating
rod, 7—temperature control

system, 8—sampling tube,

9—separation apparatus,V1 ~V11—valves
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HMX under different pressures
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Table 1 HMX nucleation rate at different pressures
No, Pressure concentration of HMX-acetonitrile  concentration of HMX-acetone  supersaturation,  nucleation rate N
/MPa solution/g - mL ™' solution/ x10% g + mL ™! S / %10* No. - cm ™ - 57!
1 10.0 0.437 6.88 7.15 27.97 9.998718
2 15.0 0.430 6.77 7.04 28.41 9.998730
3 20.0 0.409 6.45 6.70 29.85 9.998767
4 25.0 0.229 3.65 3.79 52.77 9.999096
5 30.0 0.150 2.42 2.52 79.37 9.999257
6 35.0 0.149 2.40 2.49 80.32 9.999261
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b. 10 MPa
d. 35 MPa e. three-axis orientation of HMX crystal
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Fig.5 SEM photographs of HMX prepared by GAS
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Fig.6 Particle size distribution of HMX prepared by GAS at different pressures
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Nucleation Rate of Ultrafine HMX Recrystallized by Carbon Dioxide Gas Anti-solvent Method

WANG Hai-qing'*, CHEN Jian-gang'*, YAO Li-na'*, LIU Zhong-wen'” | LIU Zhao-tie'~’
(1. Key Laboratory of Applied Surface and Colloid Chemistry, Shaanxi Normal University , Ministry of Education, Xi'an 710062, China; 2. School of Chemistry
and Materials Science, Shaanxi Normal University, Xi'an 710062, China)

Abstract: During the process of recrystallizing ultrafine HMX by gas anti-solvent ( GAS) method,the ultraviolet-visible detector was
used to measure the supersaturation degree of HMX in CO, and acetone system at 10 —35 MPa,and the nucleation rate equation
was used to calculate the nucleation rate of HMX. The ultrafine HMX was characterized by scanning electronic microscope
(SEM). Results show that the supersaturation degree of HMX in CO, and acetone system increases with increasing of the pres-
sures. Also,the nucleation rates of HMX are very high,can reach to 10* orders of magnitude. From results of SEM,there are some
obvious differences in particle morphology,size and size distribution of HMX. Analyzing from the view of nucleation rates,there is
more energy consumed in nucleation stage at relatively high pressure (35 MPa) than that at low pressure (5 —15 MPa) , which
contributes to formation of HMX particles with regular morphology,small size,narrow size distribution.

Key words: physical chemistry; gas anti-solvent ( GAS) ; HMX; nucleation; crystal growth; size distribution
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