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Abstract 

Molecular dynamics (MD) simulations were performed to compute the properties of the 

ionic liquid 1-hexyl-3-methylimidazolium hexafluorophosphate, [hmim][PF6], at three 

different temperatures (298, 323, and 348 K) and atmospheric pressure. Thermodynamic, 

structural, and dynamical properties, such as average density, isobaric thermal expansion 

coefficient, isothermal compressibility factor, radial distribution function (RDF), spatial 

distribution function (SDF), mean square displacement (MSD) and velocity autocorrelation 

function (VACF) were computed and interpreted. The ionic self-diffusion coefficients were 

calculated using both the Einstein and Green–Kubo formulas and it was found that the cation 

diffuses faster than the anion and contributes more in the electric current. The ionic self-

diffusion coefficients obtained from the Green-Kubo method agreed reasonably well with the 

experimental data in compared to the Einstein method. Also, the self-diffusion coefficients 

obtained from the two methods were used to calculate the ionic conductivity from the 

Nernst−Einstein equation. The effects of the system size and simulation run-time on 
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