
Electrolysis



Electrolysis

• When an ionic compound is melted or dissolved 
in water, the ions are free to move about and 
are able to conduct electricity and are called 
electrolytes. 

• Passing an electric current through electrolytes 
causes the ions to move to the electrodes. 

• Positively charged ions move to the negative 
electrode (the cathode), and negatively charged 
ions move to the positive electrode (the anode). 
Ions are discharged at the electrodes producing 
elements. 



• Electrolysis is used if the metal is too reactive 
to be extracted by reduction with carbon or if 
the metal reacts with carbon. 

• Large amounts of energy are used in the 
extraction process to melt the compounds and 
to produce the electrical current. 
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• This is the equation for the reaction at the negative 
electrode:

Al3+ + 3e− → Al

• At the positive electrode (anode), non-metal ions, 
which are negative, lose electrons to form neutral 
atoms. These atoms join to make molecules of the non-
metal element, such as a molecules of oxygen gas.

• This is the equation for the reaction at the positive 
electrode:

2O2− → O2 + 4e−



Aqueous solution:

• At the negative electrode (cathode), 
hydrogen is produced if the metal is more 
reactive than hydrogen. At the positive 
electrode (anode), oxygen is produced unless 
the solution contains halide ions when the 
halogen is produced. 



• At the cathode (negative electrode), 
positively charged ions gain electrons and so 
the reactions are reductions. 

• At the anode (positive electrode), negatively 
charged ions lose electrons and so the 
reactions are oxidations. 

• Reactions at electrodes can be represented 
by half equations, for example: 

2H+ + 2e- → H2 

and 4OH- → O2 + 2H2O + 4e

or 4OH – 4e- → O2 + 2H2O



Predict the products of the 
electrolysis of aqueous solutions 










