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IDEAL SOLUTIONS
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y ‘. * Typically, molecules are similar in size and shape

000 } * Intermolecular forces in pure liquids & mixture are similar
ch%i § » Examples: benzene & toluene, hexane and heptane
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In ideal solutions, the partial vapor pressure of component
jis given by Raoult’s Law:
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TOTAL VAPOR PRESSURE OF IDEAL SOL’N
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Thermodynamic definition of an
ideal solution if true for all values of X,

Total vapor pressure of ideal solution:
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Self-assessment
uj.‘” = ,uj (D+RTInx,

In an ideal solution, what are the maximum and minimum
values of the chemical potential of component ;?



Self-assessment Explained
uj.‘” = ,uj (D+RTInx,

The maximum value occurs for x; = 1, in which case the
chemical potential is that of the pure liquid. The minimum
potential goes to negative infinity (!) as the mole fraction
goes to zero. In other words, there is an infinite driving
force to eliminate the purity of everything...



AG oF FORMING AN IDEAL SOLUTION

A G=G" -G, -G,
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Exploiting: uj.gl = Mj ()+ RTInx, we may write

A G= RT(n1 Inx, +n,In xz)

Since mole fraction is bounded by zero and one,
mixing is always favorable for an ideal solution
(as long as second component is present)



OTHER QUANTITIES: IDEAL SOLUTIONS

A G= RT(n1 Inx, +n,In xz)
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AmixI{id = AmixGid + TAmixSid = O

S0, ideal solution mixing driven totally by entropy — zero
heat of mixing, no variations in volume
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