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24.6: The Translational Partition Function of An Ideal Gas

We can make use of Stirling’s approximation to write the translational contribution to In Z; per mole of ideal gas. This is
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(We omit the other factors in Stirling’s approximation. Their contribution to the thermodynamic values we calculate is less than the
uncertainty introduced by the measurement errors in the molecular parameters we use.) In Section 24.3 we find the molecular
partition function for translation:
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For one mole of an ideal gas, V' = NkT/P. The translational contribution to the partition function for one mole of an ideal gas
becomes

O -
—— | =N+Nln =N+Nln
N!

( 27rka) 2y
In UNCES

h2 ~

N

2rmkT\** kT
h? P

This page titled 24.6: The Translational Partition Function of An Ideal Gas is shared under a CC BY-SA 4.0 license and was authored, remixed,
and/or curated by Paul Ellgen via source content that was edited to the style and standards of the LibreTexts platform.

https://chem.libretexts.org/@go/page/151983



https://libretexts.org/
https://creativecommons.org/licenses/by-sa/4.0/
https://chem.libretexts.org/@go/page/151983?pdf
https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Thermodynamics_and_Chemical_Equilibrium_(Ellgen)/24%3A_Indistinguishable_Molecules_-_Statistical_Thermodynamics_of_Ideal_Gases/24.06%3A_The_Translational_Partition_Function_of_An_Ideal_Gas
https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Thermodynamics_and_Chemical_Equilibrium_(Ellgen)/24%3A_Indistinguishable_Molecules_-_Statistical_Thermodynamics_of_Ideal_Gases/24.03%3A_Occupancy_Probabilities_for_Translational_Energy_Levels
https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Thermodynamics_and_Chemical_Equilibrium_(Ellgen)/24%3A_Indistinguishable_Molecules_-_Statistical_Thermodynamics_of_Ideal_Gases/24.06%3A_The_Translational_Partition_Function_of_An_Ideal_Gas
https://creativecommons.org/licenses/by-sa/4.0
https://www.amazon.com/Thermodynamics-Chemical-Equilibrium-Paul-Ellgen/dp/1492114278
https://www.amazon.com/Thermodynamics-Chemical-Equilibrium-Paul-Ellgen/dp/1492114278

