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Sakarya Üniversitesi, Fen Edebiyat Fakültesi, Esentepe Kampüsü, Fizik Bölümü, 54140, Adapazarı,
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The molecular geometry, vibrational frequencies, infrared intensities, Raman scattering activities
and several thermodynamic parameters of anilinium nitrate in the ground state have been calculated
by both Hartree-Fock (HF) and three density functional theory (DFT) methods (B3LYP, BLYP and
B3PW91) using the 6-31G(d) basis set. The results of the optimized molecular structure are presented
and compared with the experimental X-ray structure. The optimized geometric bond lengths are de-
scribed very well by the HF method while bond angles are reproduced more accurately by the DFT
methods. Comparison between the observed fundamental vibrational frequencies of anilinium nitrate
and the results of DFT and HF methods indicates that B3LYP is superior to the scaled HF, BLYP
and B3PW91 approaches for molecular vibrational problems. The computed vibrational frequencies
are used to determine the types of molecular motions associated with each of the experimental bands
observed. In addition, calculated results are related to the linear correlation plot of computed data
versus experimental geometric parameters and IR data.
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