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1 Equilibrium in multicomponent, heteroge-

neous systems
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e dS' =0 at equilibrium leads to conditions
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thermal, mechanical, chemical




2 Gibbs phase rule, revised for multicompo-
nent systems
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3 Degrees of freedom (DoF) = Ph(C+1)-(C+2)(Ph-
1)=C+2-Ph

Case of binary system, C =2




Ph =1, — DoF =3, can vary T', P and composition

Ph =2, — DoF =2, can vary 2 parameters, but 3"¢ will be determined
e.g. Vary T and P, composition variables X & Xf will co-vary to
remain in 2-phase region

Ph =3, — DoF =1, can only vary 1 parameter, others co-vary to
remain in 3-phase region

Ph =4, — DoF =0, Quadruple point, stationary in binary systems
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