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Table 1 Formulation of samples
sample mass proportion
1 KNO, /C =65/30
5% KNO, /C =75/15
1A* KNO, /C/S=65/30/5
5A* KNO, /C/S =75/15/10

Note: The proportion of 1#,5%is not turned in to percentages in order to show

their connection of corresponding normal black powder expressly.
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Fig.1 DSC curves of black powders 1*,5% 1A* and 5A" at
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Table 2 Exothermic peaks for black powder

sample B o Tonset T normal[z]ed
/°C « min /°C /°C /K- g
1 2 364 371 1.84
5 385 400 1.98
10 410 425 2.32
20 423 441 1.28
5* 2 384 392 2.51
5 392 404 2.16
10 398 416 2.08
20 408 435 2.32
1A* 2 378 405 2.48
5 394 423 2.03
10 428 443 2.20
20 445 476 2.41
5A* 2 371 384 2.52
5 392 403 2.83
10 416 430 2.55
20 432 454 2.44

Note: g, heating rate; T, initial exothermic temperature; T,, peak tempera-

ture of exothermic peak; normalized represents normalized heat value.
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Table 3 Kinetic parameters of thermal decomposition reaction

calculated by Kissinger’s method

sample E./k) + mol ™' In(A/s™") R

1# 110.04 17.95 0.9945
1A% 122.86 19.22 0.9807
5# 196.33 33.41 0.9860
5A* 115.18 18.44 0.9920

R4 Ozawa kit h M A fif 3 ) 2 0 B 2 8
Table 4 Kinetic parameters of thermal decomposition reaction

calculated by Ozawa’s method

sample E,/k) + mol 7! R

1% 116.30 0.9954
1A* 128.12 0.9840
5% 197.57 0.9876
5A% 120.46 0.9934
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Table 5 Kinetic parameters of thermal decomposition reaction

calculated by Satava-Sesték’s method

(A

sample Fla) E,/k) - mol ™! 1) R

1# oF 122.67 20.02  0.9999
1A oT 138.46 21.99  0.9996
5# 1T-(1-a)? 218.59 36.92  0.9809
5A" oT 133.44 21.39  0.9973

Note: F(a),most probable mechanism function.
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Table 6 Comparison of mechanical sensitivity of sulphur-free

and ordinary black powder

sample impact sensitivity / % friction sensitivity /%
1# 0 32
5% 18 16
1A* 24 66
5A* 62 30
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Abstract. Thermal analysis curves of two proportions of sulphur-free black powders were measured by differential scanning

1

calorimetry (DSC) at heating rates of 2,5,10,20 °C - min~ .

The data and thermal behaviors were contracted between sulphur-

free black powder and ordinary black powder. On the base of experiment data, activation energy and pre-exponential factor of

black powder were calculated according to Kissinger’s equation,Ozawa’s equation and Satava-Sestak’s equation. Results indicate

that the initial exothermic temperature, heat release and mechanical sensitivity of sulphur-free black powder are lower than these of

ordinary one when active energy is higher.
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