IMPORTANCE OF METASTABLE EQUILIBRIUM IN THERMODYNAMICS OF DESICCATING ACTION OF ANHYDROUS SALTS
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During multiple decades of development thermodynamic chemistry of inorganic substances has shown its high efficiency in quantitative description and prediction of their properties and behaviour in different chemical reactions and technological processes at various temperatures and pressures. When applied to gas and solvent desiccation with anhydrous salts this approach revealed some interesting and at first sight surprising peculiarities. 

The thermodynamic study of equilibrium in systems formed with some anhydrous metal chlorides and water vapour [1] brought us to an assumption that, in accordance with the present views of heterogeneous kinetics, interaction of water vapour with solid salt surface begins at active centres with the formation of the lowest hydrate super disperse phase. Equilibrium water vapour pressure for such a phase may be several times more than for the bulk phase. Thus the results of a thermodynamic study of such systems should depend upon the effective lifetime of these nanoparticles. In case of MnCl2 this lifetime seems to be rather large, so that the experimental tensimetric data obtained with a dynamic method correspond to this metastable equilibrium [2]. In case of CuCl2 this lifetime is much smaller, and the dynamic and static methods data are much closer [3]. 

Formation of a metastable super disperse phase of the lowest hydrate may substantially change thermodynamics of the desiccating action of anhydrous salts. As a result, the real desiccating ability of a salt may turn out to be several times less than calculated on the basis of standard thermodynamic tables. The most prominent example is CuSO4 used to obtain anhydrous alcohol [4] – in this case the really observed degree of desiccation is some orders less than calculated thermodynamically.
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