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Effect of Solvent on Particle Morphology and Crystal Phase in Recrystallization of HMX by Different
Supercritical Carbon Dioxide as Antisolvent
SHANG Fei-fei , ZHANG Jing-lin
(College of Chemical Engineering & Environment Engineering, North University of China Taiyuan 030051)

Abstract: Crystallization refinement HMX was prepared in the five organic solvents through using two kinds of
recrystallization methods, namely, the process of solution enhanced dispersion by supercritical fluid (SEDS process) and the
process of supercritical anti-solvent method (GAS). The results show that using GAS process, f-HMX is available under suitable
technological conditions using acetone or DMSO as organic solvent, though cyclohexanone or acetonitrile as the solvent, HMX is
y-, and HMX is - when NMP was used as solvent. However, obtaining f-HMX via SEDS process is not possible.
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Tab.1 Experimental conditions and results of fined HMX from different solvents by SEDS process
/MPa / 1% /(mL - min")  CO, /(kg -h™) /m
1 9.0 33 2.00 3.5 6.0 1x<5 )%
2 12.0 33 2.00 2.0 6.0 1><3 / )%
3 12.0 33 2.00 3.5 6.0 =13 )%
4 12.0 33 5.00 2.0 6.0 1~15 / )%
DMSO 5 12.0 33 10.00 2.0 6.0 1~3 l)
6 15.0 33 5.00 2.0 6.0 3~10 )%
7 12.0 33 5.00 2.0 6.0 1x<5 / )%
NMP 8 73 33 5.00 2.0 6.0 =1 / v
9 73 33 10.00 2.0 6.0 =1 v
10 12.0 33 2.00 2.0 6.0 1x<3 )%
11 73 33 2.00 2.0 6.0 1x<5 )%
12 12.0 40 2.00 2.0 6.0 1x<5
13 12.0 40 2.00 2.0 6.0 =1 / )%
14 73 33 2.00 2.0 6.0 =1 / Yy
F2 AEAEF. GAS KA1k HUX AU £ R 4
Tab.2 Experimental conditions and results of fined HMX from different solvents by GAS process
/ /
/MPa / 1% /min (kg - b™H pim
1 12.0 33 2.50 10 12.0/6.0 1,15~20 y
2 8.0 30 5.00 10 6.0/3.0 =1,20~30 B
DMSO 3 12.0 33 4.00 10 12.0/6.0 =1 / y
NMP 4 12.0 33 5.00 10 12.0/6.0 1,20~30 5
5 8.0 30 2.00 10 6.0/3.0 =1 B
6 12.0 33 2.50 10 12.0/6.0 1,20~50 y
7 12.0 33 2.00 10 12.0/6.0 =1,30~50 / y
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Tab.3 Solubility of HMX in some solvents(g/100g solvent)
and their properties at 25°C

2.11 - 53 18.2

DMSO 57.00 11.57 7.2 472
NMP - - - -

0.96 9.07 54 20.7

1.98 13.07 6.2 36.6

NN- 4.40 12.73 6.4 383
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