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Establishment of prediction formula for diffusion coefficient in liquid metals
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Diffusion experiments were performed by the shear cell method and stable
density layering with suppressing convection for the purpose of establishing a precise prediction
formula for diffusion coefficient in liquid metal. The main findings are as follows. The temperature

dependence of the atomic radius can be obtained from the Protopapas equation, molar volume, and
scattering diffraction experiments. The atomic radius ratio of the solvent to the solute can be used
to calculate the impurity diffusion coefficient. In the range of the atomic radius ratio of the
solvent to the solute less than about 1 near the melting point of the solvent, the impurity
diffusion coefficient can be estimated by multiplying the self-diffusion coefficient of the solvent
by the atomic radius ratio and the atomic weight ratio to the n-th power (n=0.119 for Sn liquid). In
the range of the atomic radius ratio larger than this, it can be predicted to be equivalent to the
self-diffusion coefficient of the solvent.
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