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The following equation of hydrogen solubility in iron-vanadium alloys is obtained based on M.A.Shtremel’s theory of short-range ordering [1] concerning pair interactions of nearest neighbours in substitutional and interstitial sublattices:
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where z=4 is the number of metal atoms surrounding a hydrogen atom located in a tetrahedral interstice of b.c.c. lattice; (V is atomic fraction of vanadium in metal sublattice; 
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 is hydrogen pressure in atmospheres, and ( is the difference of interaction energies of hydrogen atoms with vanadium and iron atoms. Calculated values correspond well with experimental data cited in [2] at 
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, J/mol (fig. 1). Hydrogen solubility was well described in [2] in the long-range order model, but vanadium does not form a superlattice structure with iron, and in our opinion the short-range order model should be more close to reality. 
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Fig. 1. Dependence of hydrogen solubility in Fe-V alloys on vanadium concentration 
at 773 (1), 873 (2), 973 (3) и 1073 К (4)
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