
C3 Topic 3 

Electrolytic processes 



• The process in which electrical energy, from a 
d.c. supply, decomposes compounds 

 

• Electrolysis- ‘splitting  by electricity’ 

Electrolysis 



is 

• In electrolysis, the substance that the current passes through 
and splits up is called the electrolyte 

• The electrolyte is an ionic substance in the molten state or 
dissolved in water. It contains positive and negative ions 

What happens during electrolysis? 

(Ionic bonds are broken) 



cation anion 

cathode anode 

Oxidation Reduction 



• Show what happens to the ions during electrolysis 

Half equations 

Electrolyte At anode (positive electrode) At cathode (negative 
electrode) 

NaCl (l) 
Molten sodium chloride 

2Cl- (l) → Cl2 (g) + 2e- Na+ (l) + e- → Na (l) 

NaCl (aq) 
Aqueous sodium chloride 

2Cl- (l) → Cl2 (g) + 2e- 
 

2H+ (aq) + 2e- → H2 (g) 

PbBr2 (l) 
Molten lead bromide 

2Br- (l) → Br2 (g) + 2e- 
 

Pb2+
 (l) + 2e- → Pb (l) 

CuSO4 (aq) 
Aqueous copper sulphate 

4OH- (aq) → 2H2O (l) + O2 (g) + 4e- Cu2+ (aq) + 2e- → Cu (s) 

Na2SO4 (aq)  
Aqueous sodium sulphate 

4OH- (aq) → 2H2O (l) + O2 (g) + 4e- 
 

2H+ (aq) + 2e- → H2 (g) 



Electrolysis of salt solutions 

When electrolysing aqueous ionic 
compounds, the hydrogen and 
hydroxide ions in water may  become 
involved in the reaction 
 
If this happens, hydrogen or oxygen may 
form 

If an ionic compound contains a metal that is more reactive than 
hydrogen, electrolysis of a solution of the compound produces 
hydrogen at the negative electrode. 



• Salt water contains: 
 

- Na+(aq) 

- Cl-(aq) 

 

- H+(aq) 

- OH-(aq) 

 
The hydrogen ions and hydroxide ions will compete with the 
sodium ions and chloride ions to gain or lose electrons 

Electrolysis of salt water 

from the salt 

from the water 



Electrolysis of salt water 

• Ions are attracted 
• Atoms are collected 



 

 

• The sodium ions (Na+) and 
hydrogen ions (H+) move 
towards the cathode. The 
chloride ions (Cl-) and 
hydroxide ions (OH-) move 
towards the anode 

Electrolysis of salt water 



• At the cathode, the hydrogen ions 
(H+) gain electrons and hydrogen 
gas bubbles off whilst the sodium 
ions remain in solution  

• At the anode, the chloride ions (Cl-) 
lose their electrons more easily 
than the hydroxide ions (OH-), so 
chlorine gas bubbles off whilst 
hydrogen ions remain in solution 

• The sodium ions and hydroxide ions 
form a solution of sodium 
hydroxide (NaOH) 

Electrolysis of salt water 



• Sodium metal is obtained by electrolysis of 
molten sodium chloride 

 

• Sodium ions are reduced at the cathode 

• Chloride ions are oxidised at the anode 

Electrolysis of molten sodium chloride 



 

• Street lamps 

 

 

 

 

• Coolant in some nuclear reactors (transfers 
heat from the reactor to the steam 
generators) 

Uses of sodium 
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Ionic compound 
in solution 

Product at anode 
(+) 

Product at 
cathode (-) 

Copper chloride 
solution (aq) 

Chlorine gas Copper metal 

Copper sulphate 
solution (aq) 

Oxygen gas Copper metal 

Sodium sulphate 
solution (aq) 

Oxygen gas Hydrogen gas 

Molten lead 
bromide 

Bromine gas Lead metal 

Electrolysis of salts 



Purification of copper 

1. The copper atoms 
in the anode lose 

electrons to become 
ions 

2. The ions 
dissolve in 

solution and 
migrate to 

the cathode 
where they 

are 
deposited as 
pure copper 

(insoluble and collect 
as ‘sludge’- may 

contain gold, silver or 
platinum) 

(loses mass) 

3. For every copper atom that 
leaves the anode, one is deposited 

at the cathode 

(gains mass) 



• Deposits a thin layer of one metal on the surface of another  

• The cathode gets plated  

• At the cathode, positive ions are reduced  

• A thicker layer is achieved by increasing current or by carrying 
it out for longer 

Electroplating 
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• Silver or gold plating makes the metal 
attractive and is cheaper 

• Electroplating protects metal by preventing 
contact with air, this prevents corrosion 

Electroplating 

Metal added by electroplating Applications 

Silver cutlery, sports trophies 

Gold jewellery 

Chromium wheel rims 

Tin steel food cans 

Zinc iron nails, steel railings 


