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Vibrational modes for CH,

2

Symmetrical streching v,
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In-plane scissoring 0,
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Out-of—glane bendink% (wa2%§ing) W
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Asymmetrical streching v,

In-plane bending p
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Out-of-plane bending (twisting) t
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Electromagnetic spectrum

Spectral region] VHF | UHF | Microwave | Infrared | Visible | Ultraviolet | X-rays Y-rays
Comman NMR | EFPR mtEU.D.HEI tra wbrat_n:_-nal electronic transitions | ionisation iR CRE
usage nsitions || transitions cts
Frequency (Hz)|5 x 10¢ IED::J 3x 10M 3x 10V |6x 10%) 1.2x 10 [3.0x 1077 | 1.5 x 100
Wavelength J0.6m | | cm | mm 10 um 500 nm| 250 nm 1 nm 20 pm
wa}’:;‘_’f?b” 0.017 | 1.0 10.0 1000 [20,000 | 40,000 |1.0x10° | 5.0x 10¢
Single photon | 2.07 x | .24 x y , y :
energy (V) 104 10 1.24 x 10~ §1.24 x 10 2.5 5.0 124 x 10°F | 6.2 x 10
Photon energy | 2.03 x | 1.20 x i g ;
(k] mol") 104 102 1.20 x 10 12.0 239 479 1.2x 10 6 x 104
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Appearance of IR Spectrum

Br

1-(2-bromophenyl)ethanone

o-bromoacetophenone

98% transmission

Wavelenght p=10°%meter
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Functional isomers in IR

.

2-methylprop-2-en-1-ol

Qo

tetrahydrofuran

0]

A

butan-2-one
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Regions of the IR spectrum

Wavelength (uem)
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Regions of the IR spectrum
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*Free OH, medium and sharp; bonded OH, strong and broad

Simplified chart of several common functional groups with very characteristic absorptions.
s = strong, m = medium, w = weak, sh = sharp, br = broad.
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Alkanes
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Alkenes
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Alkynes
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Arenes
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Carbonyl compounds - ketones
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Carbonyl compounds - aldehydes

O

/\/\/\)LH

MICRONS NICOLET 208X FT-IR
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TEAMSHITTANCE 51

Carboxylic acids

OH
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2,2-dimethylpropan-1-ol

OH
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Phenyl acetate ]

MICRONS NICOLET 208X FT-IR
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Propiononitrile SN
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Benzamide P

O
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Diethylamine SIS

MICRONS NICOLET 208X FT-IR
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Ranges of absorption - summary

« 4000-3300 cm™ N-H, O-H (stretching)

» 3100-3000 ,,,C-H (aryl, vinyl)

« 2500-2000 cm' C=C and C=N (stretching)
« 2000-1700 cm C=0 (stretching)

« 1500-1680 cm C=C (stretching)

« Below 1500 cm-! “fingerprint” region
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Unknown compound - spectrum analysis

C4H4O DU = 3

1 1 I 1
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Unknown compound II - spectrum analysis
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Unknown compound III — spectrum analysis
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