IR Spectroscopy
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Interpretation in IR

spectrocopy




Carbonyl group

1. Strong peak
2. Present in many functional

groups

1700-1800cm™ 3, can be differentiated easily
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Ketones Aldehydes
1710 cm™? 1720 cm™
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1810 cm? T 1760 cm’

Esters Anhydrides

1750 ¢cm'? @
Acid halides

1800 cm™?




Aldehydes vs Ketones

1720cm?! C€=01710-1720 cm?
2960 cm’? X




Partial single
bond character




Acids vs alchols

O-H 3600cm? O-H 3600cm
C-0 1200cm C-0 1100 cm
C=0 1730cm X




Phenols vs alchols

O-H 3400cm® O-H 3600cm
C-0 1060cm? C-0 1100 cm




C=0 1750cm
C-0 1200cm™




Anhydrides @ @

C=0 1760 cm™ C-0 900 - 1300
1800 cm?




Acid chlorides E

C=0 1800cm?!
C-Cl  750cm?




Halides

C-F 1200cm? C-Br 650cm?

C-Cl 750 cm? C-1 500 cm?!




Alkyl compounds

C-H 3000cm?! =C-H 3100cm? 3300cm?
C-C 1200cm* C=C 1600cm 2100cm




How IR spectroscopy

works?




IR region

Wavelength
near IR 750 nm—-2.5 um

mid IR 2.5 pm-25um 4000 -400 cm™
far IR 25 um-0.1 mm




Hooke’s law
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K = force constant




Hooke’s law

K = force constant

i = reduced mass




Hooke’s law in IR spectra




Vibrational transitions
/ \ All transitions are

Stretching Bending not IR active
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What is required for IR absorption?
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Change in dipole

u = q X d moment




Which types of molecules show IR absorption?

Net change in the dipole moment
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Which types of molecules show IR absorption?




Frequency of IR absorption

1. Force constant
2. Reduced mass

V =c¢/A =cv








































functional group











































