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In the diagam above we assume constant pressure and we have number of degrees of freedom
F=C-P+1

But in the two phases part we add another one and get 
F=C-P+2
In my book they say the reason for this is that we also can change the composition of the phases as well as changing temperature
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[bookmark: _GoBack]Why do they add a degree of freedom for two phase liquid in the grey part but they don’t do that in for equilibrium between solid and liquid in f’=1 in the orange part when there is a two phase equilibrium there as well? I want to have a general explanation for this from the degrees of freedom derivation by using the number of chemical potential equilibriums and number of composition variables that they base the degrees of freedom derivation on. The derivation for the degrees of freedom are attached here: 
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The last part is taken from Atkins physical chemistry
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Now consider the general case. We begin by counting the total number of inten-
sive variables. The pressure, p, and temperature, T, count as 2. We can specify the
composition of a phase by giving the mole fractions of C — 1 components. We need
specify only C— 1 and not all C mole fractions because x, +, + - - -+ x.= 1, and all
mole fractions are known if all except one are specified. Because there are P phases,
the total number of composition variables is P(C — 1). At this stage, the total num-
ber of intensive variables is P(C— 1) +2.

At equilibrium, the chemical potential of a component J must be the same in
every phase (Section 4.4):

14(05 p,T) = u(B; p,T) = . ... for P phases

That is, there are P~ 1 equations of this kind to be satisfied for each component J.
As there are C components, the total number of equations is C(P — 1). Each equa-
tion reduces our freedom to vary one of the P(C — 1) + 2 intensive variables. It fol-
lows that the total number of degrecs of freedom is

F=P(C-1)+2-C(P-1)=C—-P+2
which is eqn 4.1.




