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Gibb’s Phase Rule

• The rule:
– r the number of components (species)
– M the number of phases

• f is the number of independent intensive 
parameters. It is also called the 
Thermodynamic degrees of freedom.  

f = r − M + 2



Relation Between Number of Phases and 
Independent Intensive Parameters

• Since                                      there are r + 2 
intensive parameters.

• Because of Gibbs-Duhem, only r +2 - 1 of the 
intensive parameters are independent of each 
other.

• When there are two or more phases are present, 
fewer are independent by the number of phases.

• Maximum number of coexisting phases is 
M = r + 2 - f

S = S(U,V .N1,N2 ,...,Nr )



1-Component System

M = 1 + 2 - f

f M
0 3
1 2
2 1



2-Component System

• r = 2, thus M = 4 - f

f M

0 4

1 3

2 2

3 1



Binary System

At a quad point 
f = 0



Thermodynamic vs Dynamic 
Stability

• Even though the thermodynamics 
determines stability, to change phase 
requires dynamic action.

• How can this occur?
• Local thermodynamic fluctuations.


