ATOM ECONOMY
When you make a substance in a chemical reaction, other things may be made besides the substance you want.
e.g. Making Iron from iron ore

Iron Oxide + Carbon Monoxide = Iron + Carbon Dioxide
                               Fe2O3 + 3CO = 2Fe + 3CO2
As well as iron you are getting carbon dioxide.
The atom economy works out the percentage of products which are useful
Atom Economy =   Mr of molecules of Useful Product  x 100


      Mr of all molecules of Products
EXAMPLE 1

 Atom Economy for making hydrogen from magnesium by the equation

Mg + 2HCl = MgCl2 + H2
(Mr: MgCl2 = 95, H2 = 2)
Mass of useful product (hydrogen) = 2
Mass of all products (MgCl2 + H2) = 95 + 2 = 97

Atom economy = 2 x100 = 2.06%
                               97

EXAMPLE 2
Atom economy for making iron from the equation

Fe2O3 + 3CO = 2Fe + 3CO2
(Mr : Fe2O3 =160, CO = 28, Fe = 56, CO2 =44)

Mass of useful product (2Fe)= 2x56 =112
Mass of all products (2Fe + 3CO2) = 2x56 + 3x44 = 244

Atom economy = 112 x100 =45.9%
                                244

EXAMPLE 3

Making HCl from Hydrogen & Chlorine
H2 + Cl2 = 2HCl
There are no other products other than the one you want, so atom economy is 100%

Practice.

1. Making Copper from copper oxide

CuO + H2 = Cu + H2O
(Mr: Cu = 64, H2O =18)

2. Making Hydrogen by the electrolysis of water

2H2O = 2H2 + O2
(Mr H2 =2, O2 = 32)

3. Making oxygen by the electrolysis of water

2H2O = 2H2 + O2
4. Making Calcium oxide from calcium carbonate

CaCO3 = CaO + CO2 
5. Making copper by electrolysis of copper chloride.

CuCl2 = Cu + Cl2
6. Making Oxygen from hydrogen peroxide

H2O2 = 2H2O + O2
7. Making ethanol from ethane 

C2H4 + H2O = C2H5OH

8. Making ethanol from sugar (Mr of sugar =180, ethanol = 46, CO2 =44)

C6H12O6 = 2C2H5OH + 2CO2
