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Reliable thermodynamic information on CrO3 molecule is required for the thermodynamic modeling with the aim of optimization of high-temperature processes. The experimental information on structure and spectral data needed for calculation of the thermodynamic functions of CrO3 is far from being complete. Our QM calculations have been obtained using B3LYP method with 6‑311+G(d) basis. CrO3 molecule is found to be slightly nonplanar C3v symmetry with r = 1.5778 Å, (O‑Cr‑O = 115.2(, and frequencies:= 207, 376(2), 1003 and 1075(2) cm-1. The calculations for D3h structure have been completed with the following results: r = 1.5784 Å, (O‑Cr‑O = 120(, frequencies: 158(i), 360(2), 981 and 1091(2) cm‑1. The difference in energy for these structures has been found to be 553 cm-1.

Taking into consideration all experimental and computational information on structure and spectra of CrO3, selection of the most reliable molecular parameters was carried out and the thermodynamic functions were calculated, taking into consideration anharmonicity of the out-of-plane vibration for the temperature range 298.15 – 6000 K. The potential function for Cr out-of-plane motion V(() using quantum-chemical computations for “average” molecule with r=1.5781 Å and for deformation angles in the range 0-50( was found. With this potential function V(() = a0 + b(2 + c(4 + d(6 + e(8 the energy levels of anharmonic oscillator were calculated. It was found that only levels with v = 0, 1, 2 are the levels of C3v structure. Higher levels are the levels of D3h structure. Corresponding partition functions were found by the direct summation method. The thermodynamic functions obtained have been comprised with the results of calculations obtained for CrO3 (C3v) using "harmonic oscillator - rigid rotator " approximation.
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