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Thermal decomposition characteristics of HANFO by using C80 calorimeter
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Abstract: A CALVET calorimeter C80 was used to analyze the thermal behavior of porous granular ANFO
explosive, three commonly used heavy ANFO explosives and emulsion explosive. The mass ratios of emulsion
explosive/porous granular ammonium oil blasting agent of the heavy ANFO explosives are 25/75, 50/50, and 75/25.
The thermal kinetic parameters of apparent activation energy (E,), pre-exponential factor (In4), and thermodynamic
parameter of reaction heat (AH) of the five explosive samples were calculated based on the heat flux data in C80
curve with the heating rate of 0.2 K-min™'. The results show that emulsion explosive has an apparent inhibitory
effect on the thermal decomposition reaction of porous granular ANFO explosive, which makes the thermal
decomposition onset temperature of porous granular ANFO explosive obviously increased. The calculated values of
the apparent activation energy and the onset temperature of the heavy ANFO explosives are higher than that of
porous granular ANFO and emulsion explosive. It could be concluded that the thermal stability of heavy ANFO

explosives is higher than that of porous granular ANFO explosive and emulsion explosive.

Key words: HANFO explosive; C80 micro calorimeter; thermal decomposition characteristics; kinetic theory;
thermal stability
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Table1 Constituent of five kinds of explosive samples/%(mass)

Explosive Porous granular AN Diesel oil Ammonium nitrate Sodium nitrate Water Compound wax Emulsifier
1¥(ANFO) 94.5 5.5 — — — — —
2#(25/75) 70.875 4.125 18.75 2 2.5 1 0.75
3#(50/50) 47.25 2.75 37.5 4 5 2 1.5
4%4(75/25) 23.625 1.375 56.25 6 7.5 3 225
5*(emulsion explosive) — — 75 8 10 4 3
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Fig.2 Heat flow curve of sample 1#—5* under air atmosphere(4=0.2 K-min1)
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Table 2 Exothermic characteristic parameters of five kinds

of explosive samples

Sample Tonse! C Tend/ C Ty/C Exothermic time /h
1# 184.97 294.90 264.48 9.16
2% 195.80 296.92 249.78 8.43
3* 195.87 296.42 251.31 8.38
4% 194.17 296.67 239.06 8.54
5* 185.47 296.86 249.03 9.28

Note: Tonset is extrapolated onset temperature; 7, is reaction termination

temperature; 7}, is temperature of exothermic.
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Table 3 Kinetic parameters in initial reaction stage of five

kinds of explosive samples

Sample AH/KI kg™ E,/kJ-mol™! In4 R?
1* 2405.44 189.22 42.75 0.9991
2 2905.50 262.62 59.52 0.9888
3* 2902.12 265.80 60.32 0.9923
4% 2768.41 269.62 62.03 0.9989
5 3204.06 158.13 3525 0.9938
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Fig.3 Activation energy, pre-exponential factor of five kinds of explosive sample
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