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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 properties of isothermobaric mixing
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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 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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Semipermeable (passive transport) vs selective (active transport)

Membranes

https://www.youtube.com/watch?v=hxFj8qgejek https://www.youtube.com/watch?v=XbnhmrNNe-w
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Isothermobaric mixing of ideal gases

Entropy of spontaneous mixing (Gibbs paradox resolved)
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Information theory interpretation:

Shannon information entropy
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Classic reference: E.T. Jaynes, Information theory and statistical mechanics, Physical Review 106, 620 (1957).
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Quantum model of a structureless particle in a box:

Ideal gas equation of state for a single particle in a box
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Quantum models of particles:

Upper bounded vs unbounded energy spectrum
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Steepest entropy ascent equation of motion models the

time evolution of the state (probability distribution) towards SES
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Ideal gas equation of state for a single particle in a box
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Are mixture properties determined by the pure-substance properties of its constituents? 

Ideal solution behavior

Slide 13.17



Image Credits

© 2024 Gian Paolo Beretta     @MIT 2.43 Advanced Thermodynamics Lecture 13.image credits

Slide 10:  

• Movie4e molecules moving Nicolas Phonon Transport on YouTube © Nicolas Lab. All rights reserved. This content is excluded from our 
Creative Commons license. For more information, see https://ocw.mit.edu/help/faq-fair-use.

• Cell membrane permeability — Animated membrane physiology on YouTube © Dr.G Bhanu Prakash Animated Medical Videos. All rights 
reserved. This content is excluded from our Creative Commons license. For more information, see https://ocw.mit.edu/help/faq-fair-use.

https://ocw.mit.edu/help/faq-fair-use
https://ocw.mit.edu/help/faq-fair-use


MIT OpenCourseWare
https://ocw.mit.edu 

2.43 Advanced Thermodynamics 
Spring 2024  

For information about citing these materials or our Terms of Use, visit: https://ocw.mit.edu/terms. 


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 16
	Slide 17
	mit2_43_s24_lec13-credits.pdf
	Slide 1

	end_sheet.pdf
	Blank Page

	Lecture13-slide15.pdf
	Slide 15




