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Thermal diffusion is an important nonequilibrium process that is widely used for separation of substances, redistribution of components in a volume, producing electromotive force etc. Low mobility of atoms and ions leads to considerable difficulties in investigation of thermal diffusion phenomena in solids. Lattice fluid models due to their simplicity can be used for understanding the most important features of thermal diffusion processes in solids.
Statistical mechanics consideration of thermal diffusion in multicomponent lattice fluids is represented. The evolution equations for small deviations of the components occupation numbers from their equilibrium values are derived in the framework of the non-equilibrium ensembles method due to Zubarev. The matrices of static correlations corresponding to thermal diffusion process are calculated. Their elements are defined by the mean values of the products of occupation numbers time derivatives and the particle energy on neighbor lattice sites. As a result analytical expressions for thermal diffusion coefficients are derived for lattice fluids on square and simple cubic lattices. The expressions consist of the kinetic diffusion coefficients and the distribution functions F(0,0,1() that are equal to the probability for two vacancies and a particle of component ( to occupy three nearest neighbor lattice sites of linear or corner configuration. The superposition approximation was used for simplifying the thermal diffusion coefficients expressions. The two-site probability functions that can be analytically calculated enter the final expressions.
Monte Carlo simulations of a two-component system were used for verification of the analytical expressions. Non-homogeneous stationary component concentrations were crated by sinusoidal inverse temperature distribution for evaluating the Soret coefficients and representing the thermal diffusion coefficients via the chemical diffusion coefficients as it was done for a one-component system [1]. The analytical expressions reproduce the simulation data reasonably well that justifies the theoretical methods used and approximations accepted. The analytical expressions derived can be used for calculating the thermal diffusion coefficients instead of much more computer time consuming Monte Carlo simulations.
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