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Chapter-18  
Infrared spectroscopy (FINGERPRINT REGION)  

Arijit Das 

Each trough (peak) is caused because energy is being absorbed from that particular frequency of 
infra-red radiation to excite bonds in the molecule to a higher state of vibration - either stretching 
or bending. Some of the troughs (peaks) are easily used to identify particular bonds in a 
molecule. 

Fig.1. IR Spectrum of propan-1-ol (CH3CH2CH2OH) 
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Here (Fig.1), the big trough (broad peak) at the left-hand side of the spectrum 3200-3600 cm-1 is used to 
identify the presence of an oxygen-hydrogen bond in an -OH group. 
 
The region to the right-hand side of the diagram (Fig.1) (from about 1500 to 400 cm-1) usually 
contains a very complicated series of absorptions. These are mainly due to all manner of bending 
vibrations within the molecule. This is called the fingerprint region. It is much more difficult to pick 
out individual bonds in this region.   
 
The importance of the fingerprint region is that each different compound produces a different pattern of 
peaks in this part of the spectrum. 
 

USING THE FINGERPRINT REGION TO IDETIFY COMPOUNDS 
The region between 400 cm-1 and 1500 cm-1 in the IR spectrum is known as the fingerprint 
region. Fingerprint region usually contains a large number of peaks, making it complicated to 
identify individual peaks. However, the fingerprint region of a given compound is distinctive 
and, therefore, can be used to differentiate between compounds. 
Eg. Compare the infra-red spectra of propan-1-ol and propan-2-ol (Fig.2).  
Both compounds contain exactly the same bonds. Both compounds have very similar peaks 
in the area around 3000 cm-1 but compare them in the fingerprint region between 1500 and 
400 cm-1 as follows:  

Fig.2. Comparative study of Finger Print Region in the infra-red spectra of propan-1-ol               
and propan-2-ol. 
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Both compounds contain exactly the same bonds. Both compounds have very similar troughs in 
the area around 3000cm-1 but compare them in the fingerprint region between 1500 and 400cm-1. 
The pattern in the fingerprint region is completely different and could therefore be used to 
identify the positional isomers, propan-1-ol and propan-2-ol. 
  
To positively identify an unknown compound, use its infra-red spectrum to identify what 
sort of compound it is by looking for specific bond absorptions. That might tell you, for 
example, that you had an alcohol because it contained an -OH group. You would then 
compare the fingerprint region of its infra-red spectrum with known spectra measured 
under exactly the same conditions to find out which alcohol (or whatever) you had. 
 

Related Questions: 

Q.1. What is finger print region? Discuss its utility in the IR spectrum.  

Q.2. How do you differentiate positional isomers through finger print region?    
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