Calculating Atom Economy
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Reaction 1

1 Use your molecular model kit to make petrol (see diagram). 

Then complete this table:

	Type of atom in petrol
	Number of that type
	Mass of that type (C = 12; H = 1)

	C
	
	

	H
	
	

	
	Total mass=
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Now break it apart.

3 Make one propene molecule from the “remains” (see diagram).

4 Place the rest of the atoms in a box marked ‘waste products’.

Then complete this table:

	Type of atom in propene
	Number of that type
	Mass of that type (C = 12; H = 1)

	C
	
	

	H
	
	

	
	Total mass=
	

	
	
	

	Type of atom in waste products
	Number of that type
	Mass of that type (C = 12; H = 1)

	C
	
	

	H
	
	

	
	Total mass=
	

	
	Total mass for waste + propene=
	


Calculate the atom economy for this reaction.

‘Atom economy’ 

=
Mass of useful product (propene)

     (    100%




Total mass of product (propene + waste)

Atom economy for reaction 1
=

Reaction 2
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1 Use your molecular model kit to make pentane (see diagram). 

Then complete this table:

	Type of atom in pentane
	Number of that type
	Mass of that type (C = 12; H = 1)

	C
	
	

	H
	
	

	
	Total mass=
	



2 Now break it apart.

3 Make one propene molecule from the “remains” (see diagram).

4 Place the rest of the atoms in a box marked ‘waste products’.

Then complete this table:

	Type of atom in propene
	Number of that type
	Mass of that type (C = 12; H = 1)

	C
	
	

	H
	
	

	
	Total mass=
	

	
	
	

	Type of atom in waste products
	Number of that type
	Mass of that type (C = 12; H = 1)

	C
	
	

	H
	
	

	
	Total mass for waste=
	

	
	Total mass for waste + propene=
	


Calculate the atom economy for this reaction.

‘Atom economy’ 

=
Mass of useful product (propene)

     (    100%




Total mass of product (propene + waste)

Atom economy for reaction 2
=
Questions

1. Which reaction has a better atom economy?
2. What do you understand “atom economy” to mean?

3. Why do you think scientists want to find a method that gives the best atom economy?
