80 Gibbs phase rule and pure substances

4.3 Equilibrium conditions for pure substances and second law

The general condition for equilibrium is (dS)y,v,, = 0, i.e. S at maximum. We have
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Assuming two phases of a pure substance (a, §) inside an ISOLATED system (const. U, V,n) we get
= dS(U,V,n) = dS*+dS? =0
aue  p” e v’  pf P
= L ave - gn® 4+ —— + 2 _qvP8 — Z_ anf
ra e VT e i g g AV dn
U=U*+U"? = const. = dU* = —dUP; dV® = —dVP; dn® = —dn” (4.3)

1 1 o (P> PP N T
- (Ta TB)dU +(Ta Tﬂ>dv (Ta 77 ) dn” =0

= T°=T7" and p*=p’ and p® =y’

which means that 1) thermal equilibrium, 2) mechanical equilibrium, and 3) chemical/phase equilibrium holds.



