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Study of Spectroscopy and Thermodynamic Propertiesfor CHCIl; Molecular and
Influence Its of Bonds (C-H) and (C-Cl) on Spectr oscopy Properties

Abstract

In This research studies spectroscopy and thermodynamic properties of
Chloroform molecule CHCI3, Also the study includes plot of molecule potential
energy curve of (C-H) and (C-Cl) bonds, Then the dissociated ener gy which was
(2.65 eV) for (C-H) and (1.88eV) for (C-ClI), And study cover sthevibr ation modes
of CHCI3 and frequencies which wer e active in Raman and IR spectra dueto the
change of polarization and dipole moment at molecule. Or bit energy Homo was (-
10.879 eV) for higher or bit ener gy occupied and (0.7972 eV) for Lumo lower or bit
energy unoccupied. Also total charge density and electrostatic potential were
calculated from the diagrams in two and three dimensions. Ther modynamic
properties such as Heat of Formation (AH°f) kcal/mol, Enthalpy (H) cal/mol, Heat
Capacity (C,) cal/k/mol, Entropy (S) cal/k/mol, and Gebb's energy (G) kcal/mol
wer e calculated at room temper atur e and wer e (-20.874, 3502.104, 16.339, 77.974,
-19.734)r espectively.
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The values of these properties wer e calculated at differ ent temperatur es (100-
3000)K. Graphs are drawn to illustrate that and the results approach the

experimental results
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Vibration Wavenumber | wavelength | Wavenumber | wavelength | km/mol.
(cm-1) (nm) (cm-1) (nm) Cal.
Cal. Cal. Exp.[13,14] | Exp.[13,14]
C-H 2966.21 3372.68 3020 3311.25 7.376
Symmetry Stretching
C-H 1146.07 872547 1219 8203.44 15.827
Symmetry Bending
C-H 1146.14 8724.93 1219 8203.44 15.857
Symmetry Bending
C-ClI Symmetry 636 15723.27 680 14705.88 3.907
Stretching
C-Cl3 Bending 346 28901 366 273224 0.791
C-Cl antisymmetric 661.53 151164 773 12936.6 35.412
Stretching
C-Cl antisymmetric 661.65 15113.73 773 12936.6 35.88
Stretching
C-Cl3 Bending 239.99 41668.4 260 38461.53 0.502
C-Cl; Bending 240.01 41664.9 260 38461.53 0.504
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Thermodynamic Cal. EXxp. unit
properties 298K , [15,16]
latm. 298K ,
latm.
(AH ) cnssil) 3 o -20.874 -24.5 kcal./mol.
(Cp) ) ol dacd 16.314 15.6 Cal /K/mol.
(S) o 77.973 704 Ca./K/mol,
(G) sl (s dilag -19.38 -17.1 kcal ./mol.
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