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The separation of one of the components of a solid-phase system on the surface as separate phase, i.e., surface segregation is observed in diluted solid solutions of binary or pseudobinary systems. A necessary condition of segregation is the presence of solid-phase decomposition region, because the surface segregation of one of the components of a solid solution is possible if its content is higher than the solubility limit. The sufficient conditions of the surface segregation are associated with the segregation energy which includes the energy of interfaces (Hint, the energy of the binary interatomic interactions (Hbin and the deformation energy (Hdef. The contributions (Hbin and (Hdef take into account the necessary condition of segregation. In the model of subregular solutions [1], the contributions having the same physical meaning as (Hbin and (Hdef, namely, the electron interaction parameter and the parameter of the elastic distortions of the lattice are already included in the free energy. These contributions are the functions of the composition and temperature. Therefore to describe segregation in subregular approximation, the only contribution that should be additionally taken into account is the energy of the interfaces (Hint. The energy (Hint is a function of the composition of A1(xBx solid solution and a size D of segregating particles  
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where (A, (B are the specific energies of the interfaces of solute A and solvent B, respectively; k = (aB-aA)/aA; aA, aB are the lattice constants of the A and B components. Allowing for (Hint(x) and the interchange energy Bs(x,T) [1], the free energy of mixing of A1(xBx solid solution in the model of subregular solutions can be written as   

Gs(x) = x(1 ( x)Bs(x,T) + (Hint(x) + RT[xlnx + (1 ( x)ln(1 ( x)] .
     


The proposed method for estimating the energy (Hint(x) is applicable to any substitution solid solutions. This work is supported by the RFBR (grant 09-03-00010).  
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