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Chapter 12 Infrared Spectroscopy

12.1 Theoretical background
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Chapter 12 Infrared Spectroscopy
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v(cm )= 7 (because 1 ym=10 ‘cm)

A(um)
The IR region is commonly divided into three smaller areas: near IR, mid IR, and far IR.
IR Near IR Mid IR Far IR

Wavenumber 13000~4000cm 4000~200cm ' 200~10cm’
Wavelength 0.78~2.5 um 2.5~50 pm 50~1000 pm

The most useful IR region lies between 4000~400cm '(2.5 to 25 um).

ZLAMERIBE K. 0.78-1000mm, BH 4k A=A
EAAMEX (0.78 ~ 2.5um )

AR EX (2.5 ~ 50um )

A AMEX. (50 ~ 1000um )
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Figure 12-2 The IR spectrum of 4-hydroxy-4-methyl-2-pentanone.
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12.1.1 Molecular Vibrations
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Condition of Infrared Absorption Spectroscopy
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12.1.2 Effect of Bond Order

Bond order affects bond strength, so bond order affects the position of absorption bands.
A C==0 bond is stronger than a C==0 bond, so a C=0 bond stretches at a higher frequency
('-2100c:m_') than does a C==0 bond (—~ 1700cm_l). C—O bonds show stretching vibrations at a
frequency (~1100cm ). Similarly, a C—C bond stretches at a higher frequency (~1 650cm ") than
does a C—C bond region from 1200 to 800cm ! and a C==C bond stretches at a higher frequency
(WZIO()cm_') than does a C—C bond which in turn stretches at a higher frequency than does a C—C
bond (Table 12-1). But these C—C vibrations are weak and of little value in identifying
compounds.

The stretching vibrations of typical organic molecules tend to fall within distinct regions of the
infrared spectrum, as shown below:

¢ 3700~2500cm ': X—H stretching (X =C, N, O, S)

e 2300~2000cm ': C==X stretching (X = C or N)

* 1900~ 1500cm ': C=X stretching (X = C, N, 0)

e 1300~800cm ': C—X stretching (X = C, N, O)




12.2 The Infrared Spectrometer
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12.3 Characteristic Absorption of Functional
Groups
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The Intensity of Infrared Absorption Bands
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12.4 ldentifying Infrared Spectra
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