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Fig.7 DSC curves of two thermites
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Table 2 Thermodynamic parameters of the exothermic reaction of two thermites

peak temperature / K

activation energy

reactant ~ lg(A/s™") T /K T. /K
10K-min™  15K-min” 20 K-min™' 25 K-min™"  /kJ-mol™ 8 v y

Al/rod-MoO, 823.61 833.98 844.27 845.98 204.35 9.52 836.63 866.98

Al/ribbon-MoO,  820.40 830.86 838.35 844.07 208.71 9.86 785.77 811.84
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Fig.10 High-speed photography pictures of the two thermites

in open combustion experiment
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b. Al/ribbod-MoO, thermite
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tion process mechanism
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Thermal Properties and Combustion Properties of AMoO, Thermite Containing MoO, with Different
Morphologies

CHEN Jia-lin, GUO Tao, YAO Miao, LI Shi, DING Wen, SONG Jia-xing, LIU Heng, XIAO Li-ming
(College of Field Engineering , PLA Army Engineering University , Nanjing 210007, China)

Abstract: The thermites with different morphologies performed differently. To explore the influence of different MoO, morpholo-
gies on the thermal properties and combustion behavior of Al/MoO, thermite, Al/rod-MoO, and Al/ribbon-MoO, thermite were
prepared. Field emission scanning electron microscope (FE-SEM), X-ray diffractometer (XRD) and differential scanning calorim-
etry (DSC) were used to characterize their morphology and thermal properties. The DSC results showed that the Al/ribbon-MoO,
thermite had a heat release about 1702 J-g”, while the Al/rod-MoO, thermite released 432 J-g”. The initial reaction temperature
of Al/ribbon-MoO, thermite was 401.95 °C , which was 102.92 °C earlier than the 504.87 °C of Al/rod-MoO, thermite.
Non-isothermal thermodynamic analysis showed that the activation energy (E,) of the two thermites was not significantly differ-
ent, but the Al/rod-MoO, thermite presented a higher thermal explosion critical temperature (T,) , indicating that the Al/
rod-MoO, thermite exhibited higher safety. In the open combustion experiment, there was little difference in the combustion be-
havior of the two thermites. When the thermite burnt out, the Al/ribbon-MoO, thermite splashed sparks. The closed-tube com-
bustion experiment showed that the combustion wave velocity of Al/rod-MoO, thermite increased primely then decreased, and
the maximum wave velocity reached 1037 m-s™'. The combustion wave velocity of Al/ribbon-MoO, thermite was on the rise,
and the maximum velocity was 2710 m-s™'. Al/ribbon-MoO, thermite is superior to Al/rod-MoO, thermite in heat release and
combustion performance, but the Al/rod-MoO, thermite is much safer.

Key words: Al/MoO, thermite; MoO, morphology; closed tube combustion experiment; combustion wave; non-isothermal ther-
modynamics
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