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In order to calculate the internal rotation contributions into the thermodynamic properties of compounds it needs to know the potential function of internal rotation V(() and reduced moment of inertia Ir. But the potential function V(() for the rotation of two tops relatively to the central atom is not studied sufficiently. The internal rotation by the example of ferrocene was investigated and the corresponding contributions to the thermodynamic properties were obtained.
The barrier between conformations Vmax, the dependence of Ir on torsion angle Ir((), V(() and the contributions of the internal rotation into the enthalpy (Hint.rot), entropy (Sint.rot), Gibbs free energy (Gint.rot) and heat capacity (Cp,int.rot) were evaluated.
The quantum mechanical calculations of V(() and Ir(() were carried out with G03 [1] by means of rpbe1pbe/cc-pVTZ-DK level of theory. The contributions of internal rotation into the thermodynamic properties were calculated according to the equations of statistical physics. For V(() the following equation was used:
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In the calculations the sum was limited by n = 15. According to the statistical analysis for n > 15 the differences in the variance were insignificant.
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For Ir(() function the equation (2) with n = 15 was used. The terms with higher n were too small and were not taken into account. The obtained contributions of the internal rotation in to the thermodynamic properties at T = 298 K are:
Hint.rot = 1.24 kJ·mol-1, Sint.rot = 22.77 J·mol-1K-1, Gint.rot = -5.55 kJ·mol-1, Cp,int.rot = 4.16 J·mol-1K-1. Vmax = 3.12 kJ·mol-1. Parameters of the equation (1) are V5 = 3.240, V10 = 0.195, V15 = -0.102 (all in kJ·mol-1). For (2) are Ir = 9.45(10-46 + 5.2(10-49(1-cos(5()) + 2(10-50(1-cos(10()) + 2(10-50(1-cos(15()) (all in kg×m2).
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