Chemistry 342                                                                                              April 22, 2005
                                     Statistical Thermodynamics
I.      Lecture Topics.
        Distributions of molecular states.

        The Boltzmann theorem.

        Molecular partition functions.

        Internal energy and entropy.

        The canonical ensemble.

        Constructing partition functions.

        Using partition functions.

                 Energy, heat capacity, entropy, and equilibrium constants.

II.    Reading Assignment.

        ADP, Chapters 19 and 20, pp. 628-685; books on reserve.

III.   Problem Set #9, due April 29 at 5 PM.  (Hand in all problems).
1. Calculate the rotational partition function for SO2 at 298 K where A = 2.03, B =    0.344, and C = 0.293 cm-1.

2. Evaluate the vibrational partition function for NH3 at 1000 K for which the vibrational frequencies are 950, 1627.5 (doubly degenerate), 3335, and 3414    cm -1 (doubly degenerate).  Are there any modes that you can disregard in this calculation?  Why or why not?

3. Determine the total molecular partition function for I2 confined to a volume of 1000 cm3 at 298 K.  Other information you will find useful; B = 0.0374 cm-1,
      ν = 208 cm-1, and the ground electronic state is nondegenerate.

4.   Determine the vibrational contribution to Cv for HCl (ν = 2886 cm-1) over the

      temperature range from 500 to 5000 in 500 K intervals and plot your result.  At

      what temperature do you expect to reach the high T limit for the vibrational 

      contribution to Cv?
5. Determine the equilibrium constant for the dissociation of sodium dimer into two

      sodium atoms at 298 K.  For Na2, B = 0.155 cm-1, ν = 159 cm-1, the dissociation      

      energy is 70.4 kJ/mol, and the ground state electronic degeneracy for Na is 2.        
