
Electrolysis of aluminium oxide
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Metals which are less reactive than carbon 
can be extracted by reduction with carbon.  
Metals that are more reactive than carbon 
can be extracted by electrolysis

Properties of aluminium oxide

Aluminium oxide is an ionic compound containing an aluminium ion (Al   ) 
and oxide ions (O   ).
It has a high melting point (around 2000 C).
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Electrolysis of aluminium oxide

Aluminium oxide is mixed with cryolite which lowers the melting point. This 
reduces the energy required to melt the aluminium oxide and saves money.
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The aluminium ions (Al  ) are attracted to the negative electrode (cathode). 
Each ion gains three electrons to form an aluminium atom.  Because the 
aluminium ion has gained three electrons it has been reduced.

The oxygen ions (O  ) are attracted to the positive electrode (anode). 
Each oxygen ion loses two electrons to form an oxygen atom. Two oxygen 
atoms combine to form an oxygen molecule.  Because the oxygen ion has 
lost two electrons it has been oxidised.

The anode needs to replaced regularly. The oxygen produced at the 
anode reacts with the graphite to form carbon dioxide.  As a result the 
anode wears away over time.

Electrolysis is very expensive. A lot of energy is required to melt the 
aluminium oxide and a lot of energy is required to produce the electrical 
current for electrolysis.
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Electrolysis of aluminium oxide...

The industrial production of aluminium uses the following set up for the 
continuous production of aluminium.

graphite anode
oxygen gas produced at anode

reacts with carbon to 
from carbon dioxide

aluminium oxide 
dissolved in cryolite

molten aluminium at cathode

aluminium 
removed

graphite 
cathode

1. The aluminium oxide is dissolved in cryolite at 1000 C.

2. The graphite anodes are lowered into the molten mixture.

3. During electrolysis, oxygen is formed at anode.  

 5. Over time, as the carbon is lost, the graphite anode is replaced.

6. The negatively charged graphite electrode (cathode) lines the bath 
containing the molten cryolite.

7. Aluminium is formed at the cathode and sinks to the bottom of the bath.

8. The hole at the side allows the aluminium to be removed without 
interrupting electrolysis.
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4. The oxygen immediately reacts with the carbon in the anode to produce 
carbon dioxide.
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