2020 12 INITIATORS & PYROTECHNICS 2020 6

NEHS: 1003-1480 2020 06-0038-04

ARARIRE XTI HMX T4 5E RS20

K&, MEHE, OB, 3R, REGR

030051
wH OE: HMX SEM X
P-XRD DSC HMX HMX
80 HMX HMX
HMX 42.17kJ/mol 33.50cm 63.23cm
KR HMX
PESES: TQ564 XEEFRISEE: A DOl 10.3969/j.issn.1003-1480.2020.06.010

Effect of Solvent System Temperature on Performance of Refined HMX
ZHANG Xin, LIU Meng-ya, XU Cong, GUO Chen, HOU Cong-hua
(School of Environment and Safety Engineering, North University of China, Taiyuan, 030051)

Abstract: By use of spray drying method, the HMX was refined at different inlet temperatures based on acetone as solvent.
The samples were characterized and analyzed by scanning electron microscopy (SEM), X-ray powder diffraction (P-XRD) and
differential scanning calorimetry (DSC), as well as the impact sensitivity of raw material and refined HMX were tested. The
results show that when the inlet temperature is 80°C, the morphology of HMX prepared under this condition tends to be spherical,
the surface is smooth, and particle size distribution is uniform. Compared with the raw material HMX, the apparent activation
energy of the refined HMX is reduced by 42.17kJ/mol, and the pre-exponential factor decrease significantly. The characteristic
drop height increases from 33.50cm to 63.23cm, which shows the safety performance is improved.
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Fig.1 XRD patterns of ultrafine HMX prepared by spray
35m’/h 360L/h HMX refinement under different temperature conditions
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Fig.2 SEM images of raw materials and HMX prepared at
different temperatures
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Fig.3 DSC curves of raw materials HMX and ultrafine HMX
at different heating rates
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Tab.1 Kinetic parameters of the thermal decomposition of
ultrafine HMX and raw HMX

E, A T T,
/ /(Imol™y /i /c /C
HMX - 411.85 564x10% 2726 2741
HMX-1 50 40741 2.15x10® 2745 2760
HMX-2 60 394.94 142x10°7 2740 2755
HMX-3 70 382.45 920x10® 27432 27597
HMX-4 80 369.68  5.65x10%* 27242 27410
HMX-5 90 377.35 3.06x10®  271.12 27275
1 HMX
HMX
80 HMX
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Tab.2 Impact sensitivity of raw material HMX and
ultrafine HMX

/ H/cm
HMX - 33.50 0.08

HMX-1 50 4228 0.07

HMX-2 60 46.65 0.05

HMX-3 70 51.57 0.05

HMX-4 80 63.23 0.07

HMX-5 90 57.65 0.06

2 HMX
HMX
HMX-4 80 33.50cm
63.23cm HMX
[13-14] 80
3 g
1 HMX
80 HMX
2 80
HMX 42.17kJ/mol
80
HMX
3 HMX
80 Hs
33.50cm 63.23cm HMX
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