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The Infrared spectrophotometer
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(8) Wavelength in micrometers

Fig. 1.1 Typical spectral data obtained in the routine examination of the course of

an organic reaction. (A) The spectrum of trimethylacetonitrile (pivalonitrile), the

starting material before attempted hydrolysis. (B) The spectrum of trimethylacetic

acid (pivalic acid), the reaction product obtained after the treatment of trimethyl-
acetonitrile (A) with hot mineral acid.

20 G5 (B) s it sl Jfon (56 i of 121 S i (A) alal B,
agal Z.QM‘ Jﬁ}eéﬁ‘—j JPJL_;’MU:"‘:’&JSJ .Md&;ﬂ\

- 10 -



Wavelength in micrometers
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Fig. 1.2 Typical spectral data obtained in the routine examination of organic reac-
tions. (A) The spectrum of benzophenone. (B) The spectrum of methyl benzoate.
(C) The spectrum of triphenylcarbinol. (Courtesy of Sadtler Research Laboratories, Inc.)
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Fig. 1.3 The electromagnetic spectrum,
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Fig. 1.4 The relationship of wavenumber and frequency to wavelength where:
= wavelength; v = number of waves passing point A per second; w = number of waves
per centimeter (wavenumber); ¢ = velocity of light.
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Table I.1.  Common Subdivisions of the Infrared Region

Frequency Range  Wavelength Range

Region (em™) (um!
Near-infrared (overtone) 13,300-4000 0.75-25
Fundamental rotation-vibration 4,000-400 2.5-25

Far-infrared (skeletal vibration) 400-20 25-500
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Fig. 1.5 Typical presentation of spectral data in terms of linear wavenumber scale

and linear wavelength scale. (The spectrum is of polystyrene, and the reader should

note the differences in appearance of the bands caused by each form of presentation. |

{A) Linear in wavenumber measured in em™'. /B) Linear in wavelength measured
1N Microns.
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The Spectrum sl
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Fig. 1.6 Diagrammatic illustration of emitted infrared radiation as a function of

wavelength and sample absorption. Solid line; the absorption of infrared energy by

acetone: Dashed line; the infrared energy emitted by the source at elevated tempera-
ture.
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