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Fig.1 SEM photos of raw RDX and spray drying RDX with different solvent
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Table 1 Impact sensitivity test results of raw RDX and spray

drying RDX with different solvent

sample solvent chgracteristic stan-da-rd
height/cm deviation

1* no 17.44 0.044

2# methyl acetate 43.15 0.054

3* acetonitrile 44.67 0.027

4* acetone 45.88 0.039

5* butanone 51.08 0.042
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7 b: acetonitrile spray drying RDX
101 ¢: butanone spray drying RDX
8 1 d: acetone spray drying RDX
71 e: methyl acetate spray drying RDX .-
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Fig.2 DSC curves of RDX obtained with different solvents at

heating rate of 10 °C + min™
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Fig.3 DSC curves of raw RDX and butanone spray drying RDX un-

der different heating rates
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TR HE NG IR TR A R mE 25 TR 45 ) RDX
#EAT T DSC Wik, TR % 4 Bk 5, 10,
20 °C - min™", HB 4R WL 36 2,

F2 AIFHEHR F I RDX AW T4 ROX 0 SMAIEH
Table 2
spray drying RDX under different heating rates

Decomposition peak temperature of raw RDX and

heating rates decomposition peak

sample

/°C + min™' temperature/°C
5 233.86
1* 10 242.27
20 249.48
5 229.60
2* 10 240.57
20 248.91
5 232.15
3* 10 240.47
20 248.01
5 233.25
4* 10 241.33
20 249.15
5 232.61
5* 10 240.89
20 248.67
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Table 3 Thermal explosion critical temperature of raw RDX

and spray drying RDX

T T,
sample fkj - mol™! A /gé /:C
1# 185.34 5.28x10'" 222.25  224.51
2# 151.99 2.09%10'" 214.09 216.74
3* 182.58 3.17x10" 220.80  223.06
4* 183.11 3.29x10"® 221.04  223.29
5* 180.72 1.95%10'® 221.40  223.70

4 %
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Effect of Solvent on the Morphology and Properties of RDX Prepared by the Spray Drying Method

WANG lJiang, LI Xiao-dong, WANG Jing-yu, AN Chong-wei
(School of Chemical Engineering and Environment, North University of China, Taiyuan 030051, China)

Abstract: The spherical micron RDX particles were prepared by the spray drying method. The effects of four low-boiling solvents,
including methyl acetate, acetonitrile, acetone, butanone, on morphology and properties of RDX samples were studied. Scanning
Electron Microscope (SEM) was employed to characterize the samples. The impact sensitivity and thermal decomposition proper-
ties of the samples were also measured and analyzed. Results show that the as-prepared RDX particles are all spherical in shape
and range from 1 um to 5 wm in size. The RDX particles from butanone disperse evenly and have a relatively smoother surface and
fewer defects. Compared with that of raw RDX, the impact sensitivity of as-prepared RDX samples are all decreased obviously due
to the facts that the drop height is about 2 times of raw RDX. For the spherical RDX prepared by the spray drying method, the ap-
parent activation energy of thermal decomposition( E) and the thermal explosion critical temperature( 7)) decreases. The RDX par-
ticles from methyl acetate decreases 33.35 kJ - mol™" and 7.77 °C.

Key words: spray drying; spheroidization RDX; impact sensitivity; thermal analysis
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