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At constant pressure and temperature:

At constant pressure and temperature

In a binary mixture, the chemical potentials 
of the components are not independent: 
a change in 𝜇𝐴 directly influences 𝜇𝐵.
(at constant T and P)
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At constant pressure and temperature:

At constant pressure and temperature

Changes in chemical potentials of the 
components are related to each other.

(partial molar Gibbs energy)
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partial molar volume 

change in volume per mole of J added 
to a large volume of the mixture
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Thermodynamics of mixing perfect gases

Partial pressure: the pressure exerted by a single component of a mixture if it 
alone occupied the entire volume of the mixture (at the same temperature)
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( – )



Thermodynamics of mixing perfect gases

( – )
Perfect gases mix spontaneously in all proportions!
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ΔG<0 only guarantees spontaneity 
for processes occurring at constant 
temperature and pressure.
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