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Table 1 Calorimetric data for the synthesis process of FOX-7
CHK'g' AH/MK Q. /s Qg AH_ /k-mol™
3.3527 2.29 37.77 30.5 -46.563

Note: C,is the specific heat capacity; AH. is the enthalpy change of reac-
tion; Q is the total heat release per unit mass from the reaction sys-

tem; Q,,

of reaction .

is the maximum heat release rate; Aer is the molar heats

% L2 R e AR R A 100 °C, AR s
CHEk[24 0 H1, TNMPO 119 2 46 4 it 15 % S 30.0 °C,
A — I B B A i 1% R 67.01 °C, PR ) FOX-7 B 45 —
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Table 2 The reaction rate constants at different temperatures

by a fitting method

T/°C kx10™/s"! n R?

20 4.8936 1.0568 0.9995
15 2.5397 0.9689 0.9953
10 1.5772 0.8805 0.9979
5 0.9473 0.8206 0.9901

Note: T is the temperature; k is the reaction rate constant; n is the reaction

order for synthesis process.
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Thermal Hazard and Kinetic Study for the Hydrolysis in the Synthesis Process of FOX-7

XU Cheng', HU Jian-jian', ZHOU Cheng', LIU Xin*, ZHANG Yi-ying', LI Ya-nan'
(1. Xi'an Modern Chemistry Researchl nstitute, Xi'an 710065, China; 2. Gansu Yinguang Chemical Industry Group, Baiyin 730900, China)

Abstract: To investigate the thermal hazards of the synthetic reaction process of FOX-7, the heat flow curve of the hydrolysisin-
volved therein has been measured by using Reaction Calorimeter (RC1). The n"-order kinetic models were applied to different
temperature systems and the apparent kinetic parameters of these processes were obtained. The results indicated that the exother-
mic heat of the synthesis reaction was —=46.563 kJ-mol™", and the adiabatic temperature rise was 9.1 K. Under the thermal run-
away chemical reaction condition, the maximum temperature of the synthesis reaction (MTSR) is 29.1 °C. The reaction order is
1.21 for synthesis of 2-(dinitromethylene)-5, 5-dinitrodihydropyrimidine-4, 6-dione. The activation energy (E,) of the reaction is
73.2 kJ-mol™, with the pre-exponential factor of 5.03x10° s™'.

Key words: FOX-7;reaction calorimeter (RC1) jthermal hazards;kinetics parameters
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