13.2 Gibbs Free Energy and Phase Splitting 551

straight line between two points lies above the curve, producing a two-phase system
with higher Gibbs energy (and thus less favorable) than the single-phase liquid.
Therefore, the presence of a concave portion is necessary and sufficient condition
for phase splitting. The compositions of the coexisting liquids are then identified by
drawing a double-tangent line, that is, one that is tangent to the Gibbs free energy
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The resulting Gibbs free energy is shown in Figure 13-3 he solid line with
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Figure 13-3: Stable (solid lines), metastable (dotted line), and unstable (large dashes) portions
of the Gibbs free energy of solution. Concave parts on the Gibbs curve are unstable; convex
parts are stable or metastable.
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