IR Spectroscopy Work Sheet


Refer to the data given in the table below to assist in solving the following questions.

	Bond
	Functional group
	Absorbance (cm-1)

	O – H
	Alcohols


	3200 – 3600 / strong and broad* 


	O – H
	Carboxylic acids


	2500 – 3200 / medium and very broad* 

	C=O
	Aldehydes / ketones / carboxylic acids/ esters


	1680 – 1750 / strong and sharp

	C-O
	Alcohols / esters / ethers


	1050 – 1300 / medium

	C-H
	Alkanes / alkenes etc


	2850 – 3100 / medium


*Broad due to Hydrogen Bonding between O-H groups

4) a) i.r. spectrum of an alcohol with molecular formula C3H8O.
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NB:  This Alcohol is oxidised to compound 4)b) when heated under distillation with acidified potassium dichromate and 4)c) when heated to reflux with acidified potassium dichromate.
Clue?

	Bond / (Functional group)
	Absorption / cm-1

	
	

	
	

	
	


Displayed Formula of 4a

4) b)  i.r. spectrum of the compound with molecular formula C3H6O obtained by distilling compound 4)a) with acidified potassium dichromate
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Displayed Formula of compound 4b

4)c)  i.r. spectrum of the compound with molecular formula C3H6O2 formed when compound 4a is heated to reflux with acidified potassium dichromate
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Displayed Formula of Compound 4c

5)a)  i.r. spectrum of an isomer of 4a which forms the same product 5)b) whether it is heated to distil or reflux with acidified potassium dichromate

[image: image4.png]transmittance / %

100

80—

50—

40

20

T T T T T T T
4000 3500 3000 2500 2000 1500 1000
‘wavenumber f om-1




	Bond / (Functional group)
	Absorption / cm-1

	
	

	
	

	
	


Displayed Formula of Compound 5a

5)b)  i.r. spectrum of the product of the reaction of 5a with acidified potassium dichromate when heated to reflux or distillation.
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Displayed Formula of Compound 5b

6) Salicylic Acid (2-hydroxybenzoic acid - (HOC6H4COOH))

	displayed formula
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7) Aspirin (CH3COOC6H4COOH)





i.r. spectrum
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	Bond / (Functional group)
	Absorption / cm-1

	
	2900 v. broad

	
	1750

	
	1700

	
	1200
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