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Abstract

Nitromethane has a wide range of applications, but its instability has led to frequent explosion accidents. Previous scholars have
conducted extensive research on the decomposition reaction of nitromethane. This paper first summarizes and analyzes the research
results of predecessors, and uses differential scanning calorimetry and adiabatic accelerated calorimetry to experimentally test
and analyze the thermal decomposition characteristics of nitromethane and nitromethane containing different organic bases. By
comparing the runaway reaction conditions of nitromethane (CH;NO,) in different organic bases, this study focuses on its thermal
stability in DBU. The experiments show that based on the analysis of the initial decomposition temperature, the thermodynamic
stability of nitromethane mixed with DBU significantly decreases, and the initial exothermic temperature is significantly advanced
from 260.68°C to 41.86°C. According to the analysis of the time to maximum rate of adiabatic thermal explosion (TMRad), the
temperature TD,, corresponding to TMRad of 24 hours is significantly advanced from 233.20°C to 9.70°C. If cooling failure occurs
at room temperature, this system is highly likely to experience a runaway reaction, leading to an explosion accident.
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