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• Work and other forms of energy

Transfer and dissipation

• 1. & 2. Fundamental Laws of Thermodynamics

• Ideal-gas laws and simple processes

Technological applications, cyclic engines

• Real gases equation of state

Technological applications

• Phase equilibria

• Free energy in chemical reactions

Reading Assignments

Weeks 13&14

LN V-VI:

Kondepudi Ch. 6 & 7 

Additional Material

McQuarrie & Simon

Ch. 7 & 8
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Critical TD Parameters for Real Gases
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Internal Energy of Real Gases

Effect of interaction on internal energy URG(n,V,T). 
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Free Energy of Real Gases: V and p Dependence

Use asymptotic equivalence 
of real and ideal gases, e.g.,
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Chemical Potential of Real Gases: p Dependence

Use asymptotic equivalence of real and ideal gases, 
G(p,T)→
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Chemical Potential of Real Gases: T Dependence

Calculate chemical potential of real gases from relations to ideal gases @p0,T0
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Tabulations are normally as Gibbs energies of formation  
@ → need to scale up.  Since  → G(p,T):
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Parameterizing the Chemical Potential

Calculate chemical potential of real gases from relations to ideal gases @p0
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Effective Pressures of Liquids and Solids

Non-ideal behavior of gases (at high 
pressures) and of solutions.

Effective quantities simulating pressure of an 
ideal gas and all the associated laws.
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Fugacity of Gases vs Reduced Pressure
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