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Molecular Dynamics Simulation Study of Binary Diffusion Coefficients of
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Abstract: Polycyclic aromatic hydrocarbons (PAHs) are precursors for soot formation, and their diffusion proper-
ties are important for the characterization and simulation study of hydrocarbon fuel flames. A set of force field pa-
rameters suitable for aromatic hydrocarbons and nitrogen/helium systems has been determined by comparing the
potential energy curves of benzene molecules and bath gas molecules simulated with different force field parame-
ters with those obtained by the CCSD (T) /CBS and M06-2X/6-311g(d, p)methods. The effects of simulation time
and integrated tail data on the results were investigated, and the simulation settings were further refined. On this
basis, the simulated binary diffusion coefficients of benzene in the bath gases were compared with the experimen-
tal values in the literature, and the absolute relative deviation was less than 3.5%. The simulated values of the bi-

nary diffusion coefficients of naphthalene, pyrene and coronene in the bath gases were compared with the values
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obtained by the methods based on the Hirschfelder-Bird-Spotz formula. The binary diffusion coefficients obtained

by the SA method and the #-¢ method are generally closer to the simulated values than those obtained by the o-¢

method and the empirical estimation method.

Keywords: binary diffusion coefficient; polycyclic aromatic hydrocarbon; molecular dynamic simulation
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Fig.1 Intermolecular potential energies between single
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