
Focus 3: The Second and Third Laws

Entropy

Entropy changes in processes

Entropy measurement

Gibbs free energy 

Combining 1st and 2nd law 



Thermodynamic definition of S

Calculate the entropy change of a sample of perfect gas when it expands isothermally from a volume Vi to 
a volume Vf
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Reversible Isothermal Expansion

logarithmic dependence of entropy on volume
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The total change in entropy, depends on how the expansion takes place

Reversible isothermal expansion Free isothermal expansion

Expansion

Even if the gas expands into a larger volume within an 
isolated container, the external surroundings do not 
experience a change in the thermodynamic state.



The total change in entropy, depends on how the expansion takes place

Reversible isothermal expansion Free isothermal expansion

Expansion

Irreversible process!
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Phase transitions 

•When a system undergoes a phase change at the transition temperature, any heat 
transfer (q) is reversible.

•This is because adding heat causes some of the substance to transition into the next 
phase (e.g., from solid to liquid) without changing temperature.

•Removing heat reverses the process, causing some of the substance to transition back 
to the previous phase. 
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its surroundings is reversible because the two phases in the system are in equilibrium
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Trouton’s rule

The entropy of vaporization is almost the same value (about 85–88 kJ/mol), for various 
kinds of liquids at their boiling points
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Heating
For different Cp/R values



Example

What is ΔS? 
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