
Introduction to Infrared Spectroscopy 
 
 
Because the lecture section of this course (actually in CHEM 252 Organic 
Chemistry II) treats the theory of spectroscopy, this experiment focuses on the 
practical issues. Briefly, infrared spectroscopy is a widely used technique for 
identifying the functional group(s) in compounds. In this experiment, you will use 
IR spectroscopy to identify unknowns from a short list of possible organic 
compounds. 
 
Before performing this laboratory experiment, you may find it useful to consult the 
course materials on Infrared Spectroscopy. 
 
 
IR Techniques (Your instructor will demonstrate.) 
 
Apply your liquid sample, 1 or 2 drops, to a salt plate. Cover that plate with 
another, and place the sample into the IR beam. If your liquid sample is too volatile, 
and evaporation precludes your obtaining a good spectrum, try applying a larger 
amount to the plate. If your sample is solid, prepare a concentrated solution in 
chloroform in a test tube, and apply 1 or 2 drops to a salt plate.  
 
 

Procedure: Identifying an Unknown Organic Compound by IR  
 
Each group should select two unknown from those provided. Record an IR spectrum 
for each compound. Possible unknowns are listed below. 
 
Possible Unknowns 
Benzamide 
Benzoic acid 
 
1-Butanol 
2-Butanone 
Ethylacetate 
Butanaldehyde 
 
To identify your unknowns, begin by focusing on the presence and absence of peaks 
in your spectra in order to reject compounds with certain functional groups and to 
retain compounds with others. This stratagem will enable you quickly to shorten 
the list of possibilities. Use what you know to go as far as you can to identify each of 
your unknown compounds. Then, verify your identification by comparing your 
spectra and physical constant information to those in reference books such as those 
available in the Reading Room, or in on-line databases such as SDBS 
(http://www.aist.go.jp/RIODB/SDBS/sdbs/owa/sdbs_sea.cre_frame_sea). 
 
 
 



 
IR Absorption Bands of Functional Groups in Organic Compounds 

Functional 
Group 

Wave-
number 

(cm-1) 
Comments 

Alkane 

2850-3000 
1450-1470 
1370-1380 
800-1200 
720-725 

C–H stretch for sp3 carbon (Strong) 
C–H bend (Strong)  
C–H methyl umbrella bend (Medium) 
C–C stretch (many medium bands) 
C–H bend (Medium) 

Alkene 
3050-3140 
1620-1680 
900-1000 

C–H stretch for sp2 carbon (Medium) 
C=C stretch (Medium) 
C–H bend (Strong) 

Terminal alkyne 
(internal alkynes 
lack unique bands) 

3300-3320 
2100-2140 
600-700 

C–H stretch for sp carbon (Medium) 
C≡C stretch (medium) 
C–H bend (Strong) 

Alcohol 

3200-3600 
 
3600-3700 
 
1000-1200 

H–bonded O–H stretch (Broad strong 
band) 
Free O–H stretch (sharp medium band, present 
only in dilute samples) 
C–O stretch (strong, higher ν for more 
substituents on carbon) 

Ether 1050-1150 C–O stretch 
Primary amine 3200-3400 N–H stretch (two medium bands) 
Secondary amine 3200-3400 N–H stretch (single medium band) 
Nitrile 2220-2280 N≡C stretch (medium) 

Aldehyde 1700-1720 
2700-2850 

C=O stretch (Strong) (lower ν for conjugated) 
Aldehyde C–H stretch, two medium bands 

Ketone 1700-1720 C=O stretch (Strong) (lower ν for conjugated) 

Carboxylic acid 
1700-1720 
3000 

C=O stretch (Strong) (lower ν for conjugated) 
O–H stretch (very broad band, usually with a 
spike of sp3 C–H stretch in the middle) 

Ester 1730-1750 
1000-1300 

C=O stretch (Strong) (lower ν for conjugated) 
C–O stretch 

Amide 
 

1650-1690 
3200-3400 

C=O stretch (Strong) (lower ν for conjugated) 
N–H stretch (two bands for primary, one for 
secondary, none for tertiary amide) 

Aromatic 

3000-3150 
1750-1950 
 
600-900 

C–H stretch (variable) 
C–H bending overtone region (usually several 
weak bands of similar strength) 
C–H bend (strong) 

Nitro 1550 and 
1400 

“Walrus teeth” N–O stretch bands 

 
  

Carbon dioxide 2350 
Doublet (positive or negative, depending on 
variation in local concentration between 
baseline and sample measurement) 



 
 

IR spectrum for acetone 

 
 
 
 

IR spectrum for chloroform 
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