Molecular Dynamics Simulations of Liquid Nitromethane under High Pressure and at High Temperature
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With potential functions including harmonic intramolecular interaction and Lennard-Jones plus Coulombic intermolecular interactions, classical dynamic simulations were performed on liquid nitromethane. In the range of pressure from 1atm to 240Katm and the range of temperature form 300K to 1300K, we carried out NPT and NVT simulations. The thermodynamic properties of liquid nitromethane under high-pressure and high-temperature have been investigated. For some thermodynamic functions, such as shock velocity and particle velocity, the classical MD simulation is close to experimental results. But the calculated Hugoniot pressure is too high compared to experimental results and other simulations with different potential. And same to other simulations, shock temperature is lower than experiment. The pressure and temperature effects on the structural properties of denser liquid NM have been examined in terms of some characteristic pair radial distribution functions. The careful analysis of the pair correlation functions reveals that the short-range become very important at high density, and Lennared-Jones potential is not suitable for high pressure. 

