
a. Electrolysis of Alumina: 

Aluminium metal is obtained by electrolysis of pure alumina after it is dissolved in 
molten cryolite. To increase the fusion temperature of cryolite, a small amount of 
CaF2 or MgF2 is also added. The electrolysis is carried out, using carbon electrodes. 
Aluminium is deposited at the cathode in molted condition and oxygen is evolved at 
the anode. A steel vessel with the lining of carbon and graphite rods is used. The 
carbon lining acts as cathode and graphite act as an anode. When electricity is 
passed through the electrolytic cell which consists of carbon electrodes oxygen is 
formed at the anode. This oxygen formed reacts with the carbon of the anode to form 
carbon monoxide and carbon dioxide. 

Aluminium ions are created at the adverse cathode from the aluminium oxide and 
then sink down because they are heavier than the cryolite solution. Then, the liquid 
shape of the aluminium that has sunk to the bottom. On the other side, at the 
positive anode, the oxygen from the aluminium oxide forms and responds to carbon 
dioxide CO2 with the graphite carbon. 

The overall reaction is: 

2Al2O3 + 3C → 4Al + 3CO2 

The electrolytic reactions are: 

 

At the cathode: 

Al 3+ + 3e– → Al (l) 

At the anode: 

C (s) + O2- → CO (g) + 2e– 

During the process of electrolysis, 

 Aluminium ions that are positively loaded gain electrons from the cathode and 
form molten aluminium. 

 Oxide ions lose anode electrons and form molecules of oxygen 
 

 

Cryolite is used to decrease the melting point from 2273K to 1173K and increase the 
electrical conductivity. 

Hoope’s process: 

It is a method used to obtain aluminium of very high purity. The metal obtained in 
the Hall–Héroult process is about 99% pure, and for most purposes it is taken as 



pure metal. However, further purification of aluminium can be carried out by the 
Hoopes process. This is an electrolytic process
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