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Fig. 1 DSC curves for sulphur, charcoal, KNO, and black powder at heating rate of 20 C + min ™'
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Table 1 Data from thermal analysis curves of black powder and raw materials
5%C +min~! 10 °C + min "' 20 °C + min "' 40 °C - min !
sample T, AH T, AH T, AH T, AH
/C kJ - mol ™! /C kJ - mol ! /C kJ - mol ! /C kJ + mol !
g I 114.5 0.34 117.5 0.4 119.5 0.4 120.4 0.5
268.5 1.2 270.5 1.4 272.7 1.4 273.9 1.7
charcoal 406.3 -364.0 407.2 -378.6 408.8 -382.0 410.5 -391.6
KNO | 137.3 5.67 138.8 5.7 139.8 6.2 141.1 6.6
’ I 337.0 12.9 337.8 14.7 338.7 14.9 339.2 15.4
black 1 131.5 2.5 132.0 3.4 133.3 3.4 135.8 3.5
ac
d I 320.2 -16.4 320.5 -16.4 322.5 -16.5 323.9 -21.6
poweer mm 385.2 -238.0 383.6 -226.1 386.4 ~305.4 393.9 -267.8
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Fig.2 TG and DTG curves for sulphur, charcoal, KNO, and black powder at heating rate of 20 C - min '
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Table 2 Thermal Kinetic parameters of black powder

decomposition peak [

decomposition peak I

system

TP/OC E, /K] - mol ™! ]n(A/s’l) TP/OC E, /K] - mol 7! ]n(A/s’l)
black powder 323.9 98.5 5.6 386.4 173.4 11.1
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Thermal Decomposition and Kinetic Parameters of Black Powder Reaction

REN Hui, CUI Qing-zhong, JIAO Qing-jie
(' National Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Thermal analysis curves of black powder and its raw materials were measured with heating rates of 5,10,20 and
40 °C - min "' by differential scanning calorimetry ( DSC) and thermogravimetry (TG ). Thermal decomposition of black powder was
discussed based on experimental data. The functions of sulphur, charcoal and KNO, were demonstrated when black powder was
heated. Moreover,according to Kissinger equation, activation energy and pre-exponential factor of black powder were calculated to be
98.5 kJ - mol ™' ,173.4 kJ - mol ' and 5.6 s ,11.1 s " respectively.
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