Thermodynamics of Ideal Solutions

In class we derived a relationship for the chemical potential of a component in an ideal
solution:

#/(TP.X )= (TP)+RTInX/
where ' (T,P) is the chemical potential of the pure liquid i at T and P.

The handout shows some thermodynamic consequences of this relationship. These are
consistent with the ‘picture’ of an ideal solution where the interactions among the
constituent molecules are the same (very similar) to those between the molecules in
their individual pure (not solution) liquid phases.
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I. The partial molar volume of each component in solution is the same as its
molar volume in pure liquid and thus the volume of the solution is the
additive volume of the pure components:
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obtaining this derivative from:
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the second term is 0, so
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thus

Vi =V (1.4)
i.e. the partial molar volume of i in solution is identical to the molar volume of
pure liquid i

This relationship insures that the volume of the solution will be the sum of the
volumes of the individual pure components that are mixed or
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Il. The enthalpy of mixing is zero
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the partial molar enthalpy of i in solution is the same as the molar enthalpy of i in
pure liquid!!!
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I11. The free energy of mixing
AG,,, =G, —Gpure components = anyk - anyﬁ (3.1)
with 4 (T,P, X[ )= (T, P)+RTInX‘ (3.2)
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IV. The entropy of mixing
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look familiar !!

AS,, = L AS, ==Y X'RInX, (4.2)
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