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Molecular-based formulation of rotational diffusion coefficient and its
application

Ohtori, Norikazu
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We have evaluated the diffusivity of translation and rotation of nitrogen
molecules in pure liquid by molecular dynamics calculation to evaluate the dependence of molecular
mass, moment of inertia, number density, molecular shape, filling rate, and temperature on each
variable. It was formulated together with the evaluation result of the viscosity. It was found that
the obtained formula can uniformly express the behavior of the diffusion coefficient and viscosity
of translation and rotation at a wide range of densities and temperatures of various diatomic and
triatomic molecules. It was concluded that this achieved the formulation of translational and
rotational diffusivity and viscosity for linear molecules. In particular, it was clarified that the
translational diffusivity and viscosity do not depend on the molecular shape, but the rotational
diffusivity strongly depends on the molecular shape.
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