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Fig.1 SEM images of raw RDX and RDX/NC at different magnifications
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Fig.2 X-ray diffraction spectra of raw RDX and RDX/NC
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Table 1 The thermal decomposition kinetic parameters of raw
RDX and RDX/NC

samples EY /K - mol™ AP T,V /K T, /K
raw RDX  200.11 2.12x10% 494.39 504.98
RDX/NC 186.87 9.88x10'8 496.23 507.70

Note: 1) E: activation energy; 2) A: pre-exponential factor; 3) T,: the peak
temperature when heating rate is zero; 4) Ty: The critical temperature

of thermal explosion.

M AT E 5 R L, RDX/NC #9375 1k Bg
WA MG, X5 Jing 257 %k RDX 4 7 71 59 $453 br F
GeaE R, NC Byl A X RDX 135 AL RERZ AR /N, il
RDX/NC (M I SR E T, sk 2. 72 °C, B 1]
NC KEigh 7y m A 23 fit RDOX EAT 47 Ay e 1
3.4 EHFREMNRK

18 GJB772A-1997 124456 )7 ¥-J7 ¥ 601. 3
U 12 BT B X R 1T ~ 5T B AT
J I, 04k 25 14 . ¥ BR BT i (5 +0.002) kg, 245 &
(35%1) mg & 10 ~35 °C, X <80% . ik
gk 2,

R 25 PR O RO

Table 2 Results of impact sensitivity for 5 samples

drop height(Hy,)/cm
test 1(RSD" ) test 2(RSD)  average

samples compostion

1# raw RDX 20.4(0.04) 20.8(0.06) 20.6

2* RDX/NC obtained 72.5(0.05) 74.8(0.05) 73.7
by spray drying

3* refined RDX obtained  50.2(0.08) 48.7(0.06) 49.5
by spray drying

4* refined RDX obtained  27.3(0.05) 25.2(0.07) 26.3
by solvent-nonsolvent

5# RDX/NC obtained 33.2(0.04) 34.6(0.02) 33.9

by water suspension

Note: 1) RSD is standard error.
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Preparation and Properties of RDX-based Composite Energetic Microspheres

SHI Xiao-feng, WANG Jing-yu, LI Xiao-dong, WANG Jiang

( Chemical Industry and Ecology Institute, North University of China, Taiyuan 030051, China)

Abstract. Using nitrocotton (NC) as a binder, RDX/NC ultrafine composite energetic microspheres were prepared by spray dr-
ying,and was characterized by Scanning Electron Microscope (SEM) , X-ray diffraction (XRD) and Differential Scanning Calorim-
etry (DSC). The impact sensitivity of several different samples, including raw RDX, RDX/NC and refined RDX obtained by spray
drying, refined RDX obtained by solvent-nonsolvent and RDX/NC obtained by water suspension, were also measured. Results

show that compared with raw RDX, the morphology of RDX/ NC composite energetic microspheres changes from block to spheri-
cal. The particle size changes from 50-200 wm to 0.5-7 um. The crystal type is unchanged but the X-ray diffraction peaks weak-
en obviously. The activation energy decreases from 200.11 k) - mol™ to 186.87 k) - mol™ , The critical temperature of thermal ex-

plosion increases from 504.98 K to 507.70 K. The sensitivity of RDX/NC and refine RDX prepared by spray drying decrease com-

pared with that of raw RDX.

Key words: RDX; spray drying; nitrocotton(NC) ; thermal stability; impact sensitivity
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