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Liquid-vapor equilibria
in ideal mixtures

Raoult’s law
principle of distillation
boiling point elevation

freezing point depression
Henry’s law
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Raoult’s law
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Raoult’s law
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Principle of distillation
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Freezing point depression and boiling point elevation
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Non-ideal mixtures

Duhem-Margules relations
excess mixing properties

Margules, van Laar,
Redlich-Kister, Wilson,
and Prausnitz models

Henry’s law

Lennard-Jones binary mixture model
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Experimental measurement of SES properties of mixtures:

Mixture properties from the partial properties
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Modeling non-ideal SES behavior of mixtures:

Duhem-Margules relation, excess mixing properties
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Modeling non-ideal SES behavior of mixtures:

simple and complex model relations for binary mixtures
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Modeling non-ideal SES behavior of mixtures:

simple and complex model relations for binary mixtures
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Alternative traditional ways to represent chemical potentials:

Activities and activity coefficients

Equations and figures adapted from pp.515-516 of Gyftopoulos, Beretta, Thermodynamics. Foundations and applications, Dover, 2005
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Alternative traditional ways to represent chemical potentials:

Fugacities and fugacity coefficients

Equations and figures adapted from pp.515-516 of Gyftopoulos, Beretta, Thermodynamics. Foundations and applications, Dover, 2005
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Alternative traditional ways to represent chemical potentials:

activities for the Margules and van Laar models

Equations and figures adapted from pp.522-524 of Gyftopoulos, Beretta, Thermodynamics. Foundations and applications, Dover, 2005
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Simple model of non-ideal liquid-vapor equilibrium:

liquid-vapor equilibrium modeled with the van Laar models

Equations and figures adapted from pp.522-525 of Gyftopoulos, Beretta, Thermodynamics. Foundations and applications, Dover, 2005
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Simple model of non-ideal liquid-vapor equilibrium:

liquid-vapor equilibrium modeled with the van Laar models

Equations and figures adapted from pp.522-525 of Gyftopoulos, Beretta, Thermodynamics. Foundations and applications, Dover, 2005
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MD and MC modeling of non-ideal SES mixture behavior:

Lennard-Jones binary mixture
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Figures adapted  from Wikipedia, by TimeStep89, CC BY 4.0.
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Liquid-vapor equilibria
in non-ideal mixtures

stability and miscibility gap
liquid-liquid spinodal decomposition
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Liquid-vapor equilibria for non-ideal binary mixtures

Figure from p.470 of Gyftopoulos, Beretta, Thermodynamics. Foundations and Applications, Dover, 2005
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Figure 27.8 from the book Thermodynamics: Foundations and Applications © Dover Publications. All rights reserved. This content is excluded 
from our Creative Commons license. For more information, see https://ocw.mit.edu/help/faq-fair-use.
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Equations and figures from the book Thermodynamics: Foundations and Applications © Dover Publications. All rights reserved. This content is 
excluded from our Creative Commons license. For more information, see https://ocw.mit.edu/help/faq-fair-use.
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Four p-x phase diagrams of binary Lennard-Jones mixtures courtesy of TimeStep89 on Wikipedia. License CC BY.
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Figure 26.1 from the book Thermodynamics: Foundations and Applications courtesy of Elias P. Gyftopoulos and Gian Paolo Beretta.
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