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Thermal Safety Analysis of 2, 6-Diamino-3, 5-Dinitropyrazine-1-Oxide
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[ABSTRACT]  Thermal decomposition characteristics of 2, 6-diamino-3, 5-dinitropyrazine-1-oxide ( LLM-105) were
studied by differential scanning calorimetry (DSC). Dynamics of the DSC curves were calculated by Kissinger and Fried-
man models, and the adiabatic induction period (TMRad) and self-accelerating decomposition temperature (6_,,) were cal-
culated by combining with the heat balance equation. Results show that the initial decomposition temperature, the maximum
decomposition temperature and the decomposition completion temperature of LLM-105 all move towards the high temperature
direction with the increase of heating rate, and the average decomposition temperature is 718.7 J/g. Apparent activation
energy calculated by Kissinger model is 358.2 kJ/mol. While the calculated curve of Friedman model shows that LLM-05
has different reactions in different reaction stages. When the adiabatic induction periods are 2.0, 4.0 and 8.0 h, the corre-
sponding temperatures are 296.8, 290.7 C and 284.7 °C, respectively. When the qualities are respectively 5.0,15.0,
25.0, 50.0 kg, the accelerating decomposition temperatures are 267.0, 265.0, 262.0, 259.0 °C. With the increase of
packaging quality, it is more difficult to exchange the heat released from decomposition into the surrounding environment,
and the security is further reduced. Therefore, it is necessary to control the size of LLM-105 and maintain good ventilation
to ensure the safety in the storage of LLM-105.
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