
What exactly do pressure and temperature do to 
the molar Gibbs energies of phases? 
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Let us start with the influence of pressure
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This influence is not of a scholastic interest only
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A definition of a critical radius
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Shewmon “Transformations in metals”, Page 151
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Porter, Easterling “Phase transformations in 
metals and alloys”, Page 285
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Hillert “Applications of Gibbs energy-
composition diagrams” in “Lectures on the theory 

of phase transformations”, Page 21



9

Rationale

Always positiveT

G V
P

∂⎛ ⎞ =⎜ ⎟∂⎝ ⎠



10

Liquid/BCC equilibrium in the Fe–Li system
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T = 1000 K, reference states are pure liquid Fe 
and pure liquid Li
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T = 1000 K, reference states are pure BCC Fe and 
pure BCC Li
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T = 1000 K, the so-called “standard element 
references” are used
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Not G per se, but ΔfG!

?
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Let us make a phase γ from pure components
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Reference states are pure liquid components
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Why “usually”? Because there are rare exceptions such as H2O, Bi, Sb
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What does this mean?
L  does  change its posinot tionGΔ

( )( ) ( )L L
A A B B shifts by 1downwardG x V V x V Vα α αΔ − − + −
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Reference states are pure solid components
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What does this mean?
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A A B B shifts  byupwa 1rdG x V V x V Vα αΔ − − + −

The liquid phase is destabilized by pressure applied
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Reference states are pure liquid components
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Reference states are pure solid components
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Aha!
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Now about the influence of temperature
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Shewmon “Transformations in metals”, Page 154
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Rationale
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Not G, but ΔfG!
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Reference states are pure liquid components
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What does this mean?
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Reference states are pure solid components
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What does this mean?
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Conclusions

• “The Gibbs energy of a phase” actually means “The 
Gibbs energy of formation of the phase”.

• A choice of reference states is important when such 
quantities as enthalpies, activities or chemical 
potentials are calculated, but it is immaterial in terms 
of relative phase stabilities.

• Be critical, do not be a conformist!
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