
M. Leblanc Classical methods of elaboration

Box 1 - Thermodynamic variables and functions.

Extensive variables X Intensive variables Y Energy Yidxi Variation XidYi

Volume V Pressure P -PdV -Vdp
Entropy S Temperature T TdS SdT

Quantity n (mol) Chemical potential µ dnµ

Surface A Surface energy γ dAγ
Magnetisation M Magnetic field H HdM MdH
Polarisation P Electric field F FdP PdF
Electric charge q Electric potential Φ Φdq qdΦ

Thermodynamic functions

Function Energy variation

Internal energy nXYTSU µ++= dnpdVTdSdU µ+−= Vn,V dQTdS)dU( ==

Enthalpy nTSXYUH µ+=−= dnVdPTdSdH µ++= Pn,P dQTdS)dH( ==

Gibbs potential nXYTSUG µ=−−= dnVdPSdtdG µ++−= dn(dG) TP, µ=

Helmholtz potential nXYTSUF µ+=−= dnPdVSdtdF µ+−−= PdV)dF( n,T −=

Chemical potential iiii TSYXU −+=µ dnPdVSdtdF µ+−−= VdPSdtd +−=µ
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