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Law of Corresponding States 



Critical Compressibility 
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there is an apparent correspondence between 
different “real” gases that is entirely independent of 

the van der Waals equation of state 



A Reduced Equation of State 

! 

P +
a
V 2

" 
# 
$ 

% 
& 
' V ( b( ) = RT

! 

V c = 3b Pc =
a

27b2
Tc =

8a
27bR

! 

PR +
3
V R
2

" 

# 
$ 

% 

& 
' V R (

1
3

" 

# 
$ 

% 

& 
' =
8
3
TR

! 

PR =
P
Pc

! 

V R =
V
V c

! 

TR =
T
Tc

reduced quantities universal equation for all gases 

This is an example of the Law of Corresponding States:  
all gases have the same properties if compared at 

corresponding conditions. 



Universal Compressibility Factor 
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Again, at “corresponding 
conditions” (relative to 
critical data), all gases 

behave equivalently. 

for vdW equation of state 



Law of Corresponding States Example 


