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Some comments on the

Van der Waals equation of state

3

various equations of state (Raff Table 1.2)
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van der Waals equation
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interpretation of parameters:

b  is correction for actual volume of atoms/molecules

• volume available to molecules                smaller than 

• b is associated with  repulsive forces

 V b V
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van der Waals equation
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ideal idealP V RT

a
P V b RT

V
interpretation of parameters:

a  is correction for attractive forces of atoms/molecules

• a is associated with attractive forces
• Pbulk ª Pideal is greater than PªPmeas measured at surface 

Pbulk= 
2meas

a
P

V
  
  meas bulkP P V 
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heuristic justification for attractive constant a

• asymmetric attractive forces
for molecule at surface

• molecule at surface has less
momentum less than
molecule in bulk

• PªPmeas < Pbulk

• Pbulk= 2

a
P

V
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van der Waals equation
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a little trash talk on VDW eqn, but instructive !!!

Validity
However, the Van der Waals model is not appropriate for rigorous 

quantitative calculations, remaining useful only for teaching and 
qualitative purposes.[1]

Nowadays, Eq. 2.9 belongs to “pedagogical physics:” it is 
the simplest equation that illustrates several important 
concepts, but its accuracy is not satisfactory.


