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Stable-equilibrium properties of 
MIXTURES

(within the simple-system model)

Partial properties
Gibbs-Dalton ideal mixtures

Mixing and separation
Osmotic pressure and blue energy

Stratification 
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Experimental measurement of SES properties of mixtures:

Partial properties from the chemical potentials
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Experimental measurement of SES properties of mixtures:

Mixture properties from the partial properties
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Experimental measurement of SES properties of mixtures:

Partial properties from properties of isothermobaric mixing
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Experimental measurement of SES properties of mixtures:

Example: enthalpies of isothermobaric mixing of molten salts 
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Fig.1 from: J. Schorne-Pinto, et al., Correlational Approach to Predict the 
Enthalpy of Mixing for Chloride Melt Systems, ACS Omega 2022 7 (1), 
362-371 

Last decade applications in molten salt systems:  
• solvents for metals, particularly for extraction 

processes
• recycling and reprocessing of rare-earth elements 

used in electronics and magnets and nuclear fuels 
• heat transfer media for solar-thermal systems and in 

molten salt reactors, which use salts as a coolant for 
solid fuel or as a solvent for a liquid fuel containing 
actinides
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https://doi.org/10.1021/acsomega.1c04755
https://doi.org/10.1021/acsomega.1c04755


Experimental measurement of SES properties of mixtures:

Example: volumes of isothermobaric mixing of molten salts 
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Reviews of experimental data:

Y.P. Handa, G.C. Benson, Volume changes on mixing two liquids: A review 
of the experimental techniques and the literature data, Fluid Phase 
Equilibria 3, 185 (1979).

R. Battino, Volume changes on mixing for binary mixtures of liquids, 
Chemical Reviews 71, 5 (1971).
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Are mixture properties determined by the pure-substance properties of its constituents? 

Partial properties in terms of partial pressures and pure-substance properties
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Lennard-Jones potential (model of intermolecular forces)
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Are mixture properties determined by the pure-substance properties of its constituents? 

Ideal Gibbs-Dalton behavior
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Are mixture properties determined by the pure-substance properties of its constituents? 

Ideal Gibbs-Dalton behavior
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Are mixture properties determined by the pure-substance properties of its constituents? 

Ideal Gibbs-Dalton mixtures of ideal gases
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Isothermobaric mixing of ideal gases

Entropy of spontaneous mixing
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Isoentropic mixing of ideal gases

Extracting the adiabatic availability of mixing
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Isoentropic mixing of ideal gases

Extracting the adiabatic availability of mixing
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Enthalpy of mixing for the alkali series with cerium trichloride and ionic radii of alkali elements and chlorine © American Chemical Society. 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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