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Fig.2 Adisbatic decomposition curves of AN by ARC

Fig.3 Adiabatic decompoesition curves of AP by ARC
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~233.80 C 0.016 ~0.030 C- min"' Table 2 Measured thermal decomposition
AN characteristic data of AN and AP
233.80 C N P
277.33 C Mo s M /g 0.706 0. 840
0.291 C+ min"" T, /C 214.99 219.98
T:, my, /C- min”" 0.023 0.038
291.77 C j 5.17 MPa T, /C 291.77 310.51
3 AP AT, ./C 76.78 90.53
219.98 C 0.038 C- min~' AP m, /C- min"' 0.291 636.50
0,, / min 1408. 48 104. 13
1 T,./C 277.33 286.78
Pn o/ MPa 5.17 6.47
0.038 C- min"' 235.21 C
0.835 C- min"' 3.2
15.74 min 0.053 °C+ min"'
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Table 3 Thermal decomposition characteristic data of AN Ink 1
and AP samples modified by thermal inertia factor e T
AN AP E, A
p 3.534 4.420 Excel  Origin
7,/°C 214.99 220.25 T, T,
my/°C- min”~' 0.081 0.168 T m,
AT,/ C 271.34 411.48 1
T/C 486.33 620. 12 6 k Ink ~ =5
0,,,/min 398.55 23.56
1
33 n Ink ~ T
° n=012
dT T, -T\" 1
m, =9 _ ATadk( [ ) 5 AN AP Ink ~ L
de T, - T,
4 5
L m, 6 4 AN 226.87 ~289.22 C
- T, - T\" 1 AN
AT, B
T, 183.79 £0.40 kJ- mol
Arrhenius 4.45 x10” +1.10 min ™"
4 AN 226.87 ~289.22 °C
Table 4 Calculated results of kinetic parameters of tested sample for AN fitting temperature range 226. 87 ~289.22 °C
InA E/R A/min " E,/k]- mol ™'
n=0 18.17051 + 0.15991 13151.221 + 82.732 0.98292 7.79 x 10" + 1.17 109.34 + 0.688
n =1 36.032 + 0.092 22105.899 + 47.812 0.99793 4.45 x10" £ 1.10 183.79 + 0.40
n =2 53.89336 + 0.29895 31060.57889 + 154.66809 0.98919 2.54 x10” + 1.35 258.24 + 1.29
5 AP 220.04 ~259.28 C
Table 5 Calculated results of kinetic parameters of tested sample for AP fitting temperature range 220. 04 ~259. 28 °C
InA E/R A/min "' E,/k]- mol ™
n=0 15.471 + 2.974 10738.768 + 1513.418 0.55349 5.24 x 10° = 19.57 89.28 =+ 12.58
n =1 22.708 + 2.979 14316.977 + 1515.605 0. 66262 7.28 x10° + 19.66 119.03 + 12.6
n =2 29.946 = 2.984 17895.185 + 1518.447 0.74109 1.01 x10" + 19.77 148.78 + 12.62
5 AP 220.04 ~259.28 C 4
2 AP
148. 78 +12.62 kJ- mol ™ 1 AN AP
1.01 x10"” £19.77 min"~' AP 214.99 € 219.98 C
1 1
Ik ~ L 50 C
r 1408.48 min  104.13 min
0.291 °C- min~" 636.50 °C- min"'
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Study on the Thermal Decomposition of Ammonium Nitrate

and Ammonium Perchlorate by Accelerating Rate Calorimeter

QIAN Xin-ming FU Zhi-min  ZHANG Wen-ming FENG Chang-gen
National Key Laboraiory for Explosive and Safety Science Beijing Institute of Technology Beijing 100081 China

Abstract The thermal decompositions of ammonium nitrate AN  and ammonium perchlorate AP  are

investigated by ARC  Accelerating Rate Calorimeter .

The curves of thermal decomposition temperature

and pressure versus time for the two systems are obtained. There are obvious differences in decomposition

characteristic between the two chemicals. The kinetic parameters such as apparent activation energy and

pre-exponential factor of the thermal decomposition of AN and AP are calculated respectively.

Key words ammonium nitrate ammonium perchlorate adiabatic decomposition accelerating rate calo-

rimeter



