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Develop the equation for:
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Where surface area is incorporated:
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Then the total differential, since T,P,μ and γ are intensive, is:

[image: image3.png]dU =TdS — PdV +ydA + pdN,




Now taking the Legendre transform:

[image: image4.png]



Substitute in the internal energy equation and relations:
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Solving for the partial derivatives:
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Substitute this back into the function to derive Gibbs free energy:
[image: image7.png]g=G=U-TS5+PV=0G




Which has the total differential:

[image: image8.png]dG = dU —TdS— SdT + PdV + VdP




Substitute in the relation for internal energy:

[image: image9.png]dG =TdS — PdV +ydA+ p;dN; — TdS— 5dT + PdV + VdP




Cancel like terms to get the Gibbs free energy relation:
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)
Now holding Temperature, Pressure and number of moles constant, take the partial derivative of G with respect to Area to derive the relationship for surface energy:
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