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for all the P phases separately. There are thus P relations of this type.

Again, for complete equilibrium to exist between the phases, the chemical potential of each
Species must be the same in each phase, i.e.,

Hio = Hip = Bofw == 22we Hip
H'Z,(l = “2.“ = M‘Z,‘Y = e = “2',:;

(cf. Eq. 17) )]
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We see that there are P - 1 separate equations for each component. Hence, for C components,
the number of such equations is C(P - I).

Also, the equilibrium conditions for the chemical reactions require that the chemical affinity, 4,
for each reaction at equilibrium must be zero, i.e.,

A =0 (i=1,2,3, , ) el D)
This means that there are 7' equations of this type.
Hence, total number of restricting conditions is
P+CP-1)+7r

The degree of freedom, F, is given by the difference between the gurpber .of variables req_ui{ed to
specify the state of the system (i.e., CP + 2) and the number of restrictions imposed by their inter-
dependence (i.e., Eq. 22). Thus,

F=(CP+2-(P+CP-C+r)=2+(C-r)-P sk 23)

...(22)

Eq. 23 is known as Gibbs Phase rule. If the system is non-reactive, i.e., no reaction takes place
in it, then equations of the type Ay = 0 will be absent, i.e., r = 0. Hence, the phase rule becomes

F=C-P+2 (Eq. )



