PHASE TRANSITION POINTS IN TERNARY AQUEOUS SYSTEMS
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Two-dimensional phase diagrams are widely used to describe, discuss and depict phase equilibria in chemical education, materials science and process technology. The common basis of these phase diagrams are Gibbs-Duhem equations with only three variable generalized forces (potentials) e.g. p, T, μi, whereas all the others are held constant. Confirming and extending the conclusions of a previous communication [1] it will be shown in general that due to this common basis ternary aqueous electrolyte systems at constant temperature and pressure are analogous analytically as well as topologically to binary alloy, molten salt and slag systems.  In particular eutonic (eutectic), peritonic (peritectic) and dystonic (dystectic) systems will be discussed. Figure 1a and 1b show a conventional solubility isotherm and the water activity vs. composition plot, respectively.  The latter elucidates the eutonic-eutectic and dystonic-dystectic analogies, which do exist but can easily be overlooked in the conventional diagram. 
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Fig. 1a and 1b. Solubilities in the system: Na2SO4-ZnSO4-H2O at 25oC [2]. Points and solid lines: B-e1 - solubility branch for ZnSO4, solid phase ZnSO4∙7H2O; A-e2 - solubility branch for Na2SO4, solid phase Na2SO4∙10H2O; e1-d-e2 - solubility branch for ternary compound Na2SO4∙ZnSO4∙4H2O. e1, e2 - eutonic points for three-phase equilibrium solid-solid-saturated solution. Dotted lines: boundaries of the fields B-e1-E, A-e2-D and e1-e2-C; tie-lines in these fields are not shown. Dashed line O-C: locus of points with x(ZnSO4) = x(Na2SO4) intersecting the solubility curve e1-d-e2 of the ternary compound at the dystonic point d. The chemical potential (or activity) of water decreases along B-e1, increases along e1-d, decreases along d-e2, and increases along e2-A. 
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