STATISTICAL MOLECULAR
THERMODYNAMICS

Christopher J. Cramer

Video 3.5

van der Waals Equation of State Redux



A TRIAL PARTITION FUNCTION
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We've established that the above partition functions are
consistent with the ideal gas equation of state (by solving
for the pressure as a function of the partition function Q)

Let’'s now consider a different partition function Q
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where r and s are positive constants



THE ASSOCIATED EQUATION OF STATE
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First, we expand InQ,
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THE ASSOCIATED EQUATION OF STATE
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Now, we differentiate with respect to V
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With this in hand, we can finish solving for pressure



THE ASSOCIATED EQUATION OF STATE
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The van der Waals
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