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Spectroscopy
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Molecular Motions & Degree of Freedom (D.F)

• Translational motion

• Rotational motion

• Vibrational motion

• Total internal D.F: includes vibrational motion; excludes translational & rotational motions

✓ for linear molecules: 3n – 5

✓ for cyclic molecules: 3n – 6

* n = number of atoms
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IR Spectrum Report

• Relation of transmittance percent (%T) to wavenumber (ʋ)

• The pattern of IR spectrum is reverse type of absorption spectrum
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IR Absorption Wavenumber (Values) for 

Bond between Carbon & Hydrogen: 

Stretching & Bending
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IR Absorption Wavenumbers (Values) for 

Various Types of “C-H”: Stretching
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IR Absorption Wavenumber (Values) for 

Bond Between Carbon & Hydrogen: Stretching
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IR Absorption Wavenumber (Values) for 

Bond Between Carbon & Various Atoms: Stretching

• Follow Hook law for magnitude of wavenumber of IR for each 

type of bonds.
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IR Absorption Wavenumber (Values) for C-H 

in Methyl & Methylene: Bending
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IR Absorption Wavenumber (Values) 

for sp3-C-H Stretching
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IR Absorption Wavenumber (Values) 

for sp3 C-H in Isopropyl & t-Butyl: Bending
• Isopropyl: two geminal methyls

• Compare intensity of split peaks
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Example of IR Spectrum: 

Infrared Spectroscopy for Decan (C10H22) 
IR(ʋ(cm-1), KBr):  ̰ 2900 (s, C-H stretching), ̰ 1450 (s, C-H bending),

 ̰ 1360 (s, C-H bending), ̰ 720 (s, (CH2)4 bending)
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Example of IR Spectrum: 

Infrared Spectroscopy for Cyclohexane (C6H12) 
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