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Table 1 Parameters of TANPyO adiabatic decomposition
T,./C my /°C - min™' p,/MPa T; . /C AT,/ C Myo.s/°C » min™' B0 /min Tw./C Pm/MPa Pm.s/MPa
252.7 0.021 0.394 309.4 44.5 0.083 188.25 307.2 1.583 1.581

Note: T, ,, initial decomposition temperature; m, ., initial temperature rise rate; p, initial decomposition pressure; T; ,, maximum decomposition temperature;

AT,

2d.s» adiabatic temperature rise; m

mo_s» Maximum temperature rise rate; 6,,, ,, time from initial temperature rise rate to maximum temperature rise rate;

T, temperature at maximum temperature rise rate; p ., pressure at maximum temperature rise rate; p,, ., final pressure; subscript s is the reaction system

m,s?

between TANPyO and sample ball.
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Table 2 Modified values for parameters of TANPyO adiabatic

decomposition

Cy Ty mg T; AT.q Omo
¢ /) -gtec /o /°C -« min™" /°C /°C /min
22.085 1.482 260.7 10.910 888.8 628.1 36.964

Note: ¢ is thermal inertia factor; c, is specific heat of TANPyO.
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Table 3 Kinetic parameters of TANPyO adiabatic decomposi-
tion(252.7-259.2 °C)

n InA -E,/R 2 A/min™! E,/k) - mol™
0 36.781 -24606.02 0.9863 9.414x10'° 204.57
1 39.576 -25792.36 0.9875 1.844x10' 214.43
2 41.978 -26978.72 0.9886 1.701x10'® 224.30

Note: n is reaction order; A is pre-exponential factor; E, is apparent activation

energy; R is gas constant; ris correlation coefficient.
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Adiabatic Decomposition Properties of 2,4 ,6-Triamino-3 ,5-dinitropyridine-1-oxide by Accelerating Rate Calorimeter

HE Zhi-wei'* | YAN Shi-long'’, LIU Zu-liang’, LI Hong-wei'

(1. School of Chemical Engineering, Anhui University of Science and Technology, Huainan 232001, China; 2. Safety Science and Engineering Post-doctoral
Research Station, Anhui University of Scienc and Technology, Huainan 232001, China; 3. School of Chemical Engineering, Nanjing University of Science and
Technology, Nanjing 210094, China )

Abstract: In order to investigate thermal decomposition properties and thermal stability of high energy density energy materials
2,4 ,6-triamino-3,5-dinitropyridine-1-oxide (TANPyO) , the adiabatic decomposition process of TANPyO was studied by accelera-
ting rate calorimeter( ARC). Temperature rise rate, temperature and pressure versus time curves, pressure and temperature rise rate
versus temperature curves were obtained, respectively. Results show that adiabatic decomposition process of TANPyO can be
divided into two exothermic stages. The second stage is the main thermal decomposition process with a great change in tempera-
ture rise rate. The initial decomposition temperature of TANPyO is 252.7 °C, which proves that TANPyO has good heat stability.
Kinetic and thermodynamic parameters were calculated by temperature rise rate equation and Arrhenius equation are as follows:
apparent activation energy 476.96 k) - mol™' , pre-exponential factor 6.920x10* min™", reaction heat 930.84 J - g™, respectively.
Key words: 2, 4, 6-triamino-3, 5-dinitropyridine-1-oxide; accelerating rate calorimeter ( TANPyO ); adiabatic decomposition
(ARC) ; kinetic parameter
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