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Effects of Nano-Al powder on the Thermal Decomposition Catalytic
Performance of Nitroamine Explosives

LIANG Lei, WANG Jing-yu, DONG Jun, AN Chong-wei
(Chemical and Environment Institute of North University of China, Taiyuan 030051 ,China)

Abstract: The high purity nano-Al powder were prepared by DC arc plasma evaporation method. Specific surface
area analyzer (BET ) and scanning electron microscope (SEM) were employed to characterize the samples. The
mixtures of nano-Al powder and nitroamine explosive were prepared by mixed grinding method and DSC
experiments were used to characterize their catalytic performance. Meanwhile, the thermal decomposition kinetics
and thermodynamics parameters of samples were calculated and compared. Results show that the peak
temperatures of HMX and RDX decrease at different heating rates of 2,5,10 and 20K/min after the addition of
nano-Al power; the activation energy decrease by 15k]J/mol and 16k]J/mol. The obvious changes also have been
found in the thermodynamics parameters. Nano-Al powder has distinct catalytic performance for the thermal
decomposition of HMX and RDX.
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Fig.1 The SEM photo of nano-Al powder
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Fig. 2 DSC curves of HMX before and after adding
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Table 1 Kinetic parameters of thermal decomposition of

nitroamine explosives before and after adding nano-Al powder

& E/(K&J+mol™)) A/s7! T/ C T,/ C
HMX 381.64  7.06X10%® 270.74  277.34
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RDX 184.77  5.01X10'%® 210.92  221.95
RDX/Al 168.28  1.16X10Y 206. 02 217.93
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Table 2 Thermodynamic parameters of nitroamine

explosives before and after adding nano-Al powder

wp N e A6
(JeKtemol™) (kJ emol™) (k] emol™!)
HMX 436. 37 381. 64 144. 31
HMX/Al 414.63 366. 65 144. 49
RDX 109. 04 184.77 131. 99
RDX/Al 77. 82 168. 28 131. 00
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