
C2.7 Electrolysis 

Ionic compounds have many uses and can provide other substances. Electrolysis is used to produce alkalis and 

elements such as aluminium, chlorine and hydrogen. Oxidation–reduction reactions do not just involve oxygen. 

a) When an ionic substance is melted or dissolved in water, the ions are free to move about within the liquid or 

solution.  

 

Electrical current is the movement of charge. In metals, the electrons move, and as they are 

negatively charge they move from the negative terminal to the positive terminal. Ionic compounds 

contain positive and negative ions but in solids these cannot move and allow current to flow. But if it 

is heated until melted (and therefore a liquid) or if allowed to dissolve in water, the ions are free to 

move between the electrodes.  

 

 

 

 



b) Passing an electric current through ionic substances that are molten, for example lead bromide, or in solution 

breaks them down into elements. This process is called electrolysis and the substance that is broken down is called 

the electrolyte.  

Electro- means electricity and -lysis means 

to break down. We can turn an IONIC 

compound back into its elements by passing 

a high electrical current through them. 

This is best done with the molten 

compound as we will only get the elements 

– if we do this with a solution we will often 

get a mixture of compounds/elements. The 

liquid or solution that conducts the 

electricity is called the ELECTROLYTE. 





 

c) During electrolysis, positively charged 

ions move to the negative electrode, and 

negatively charged ions move to the 

positive electrode.  

Positive ions are always the metal 

ions (or hydrogen ions, an 

unofficial metal). These are called 

CATIONS because they are purr-

sitive. These are attracted to the 

negative anode, now called the 

CATHODE. Negative ions are non-

metals, and they can be simple ions 

(e.g. Cl-) or complex ions (e.g. SO4
2- 

or OH-). 

 



 

 

d) Electrolysis is used to electroplate objects. This may be for a variety of reasons and includes copper plating and 

silver plating.  

 



To carry out electroplating of any metal (needs to be another metal at the cathode (NEGATIVE) as 

it has to still conduct electricity) you use an anode (POSITIVE) of the metal in a solution with its 

own ions. So a copper anode in a solution of copper sulfate, or silver in a solution of silver nitrate, or 

zinc in a solution of zinc sulfate. This process is done for a number of reasons. A layer of copper or 

zinc is used to protect a metal from corrosion, while silver is used for aesthetic reasons. This can 

also be done to increase the purity of a metal by adding a greater number of metal atoms.  

 

 



 

 

 

 

 

e) At the negative electrode, positively 

charged ions gain electrons (reduction) 

and at the positive electrode, negatively 

charged ions lose electrons (oxidation).  

When negative ions travel to the 

positive electrode, they give up 

their electrons to become neutral, 

pair up and produce the pure non-

metal element, e.g. Cl2 and O2. We 

call this OXIDATION. When 

positive metal/H+ ions move to the 

negative electrode, they pick up 



electrons to become neutral and produce the pure metal element. We call this REDUCTION. 

 



 

f) If there is a mixture of ions, the products formed depend on the reactivity of the elements involved.  

 

Sometimes electrolysis of solutions has multiple products because of the presence of water and 

reactive metals. So in this example, electrolysis of potassium iodide solution produces iodine (I2), as 

expected but rather than potassium being produced at the negative electrode, potassium hydroxide. 

This is because potassium is more reactive than hydrogen, and so hydrogen gas is produced (you will 

have a version of the reactivity series on your data sheet in the exam). We see the same in the 

example of brine below (see part j).  



 

 

 



 

 

g) Reactions at electrodes can be represented by half equations, for example: 2Cl–  Cl2 + 2e– 

In this example, if we 

carry out electrolysis of 

molten Magnesium 

chloride, these would be 

the half-equations that 

represent what is going on. Chlorine gas is produced at the anode by chloride ions losing electrons to 

form pure Cl2 and magnesium ions move to the cathode and gain two electrons to make pure 

magnesium metal.  



 

 

 

h) Aluminium is manufactured by the electrolysis of a molten mixture of aluminium oxide and cryolite. Aluminium 

forms at the negative electrode and oxygen at the positive electrode. The positive electrode is made of carbon, 

which reacts with the oxygen to produce carbon dioxide.  

Aluminium oxide is 

dug up in the form 

of a raw ore called 

bauxite. After some 

chemical 

purification a white 

powder of aluminium 

oxide is produced. 

This is mixed with a 

compound called 

cryolite that lowers 

the melting point of 

the aluminium oxide (this reduces the total energy needed to extract aluminium). The mixture is 

heated until it melts (by the really high electrical current that passes through it), and carbon 

electrodes are used. Aluminium ions moves to the negative electrode, forms pure liquid aluminium 

which is tapped off at the bottom, and the oxygen ions move to the positive electrodes. Because the 

electrode is made of carbon and because they are already very hot, carbon dioxide is formed. 

Therefore the carbon anodes have to be replaced on a regular basis as they are burnt up in the 

process.  



At the negative electrode: Al3+ + 3e-  Al (reduction) 

At the positive electrode: 2O2-  O2 + 4e- (oxidation) 

This method brings up lots of evaluative-style questions: lots of energy must be used to melt the 

aluminium oxide and to run electricity through it (lots of fossil fuels, expensive, impact on 

greenhouse gas emissions), impact on greenhouse gas emissions from the carbon electrodes that 

burn up, and problems with disposing of toxic materials from purification and cryolite once finished.  
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i) The electrolysis of sodium chloride solution produces hydrogen and chlorine. Sodium hydroxide solution is also 

produced. These are important reagents for the chemical industry, eg sodium hydroxide for the production of soap 

and chlorine for the production of bleach and plastics. 

 

When an electrical current is passed 

through a solution of salt (NaCl), then a 

number of very useful materials are 

produced. Hydrogen gas rather than sodium 

is produced at the negative electrode (used 

to make compounds like ammonia and as a 

fuel) and chlorine gas is produced at the 

positive electrode (used to make bleaches 

and plastics). The sodium ions and hydroxide 

ions (remember that water is composed of 

H+ and OH- ions) are left behind to combine 

together to form sodium hydroxide. We use 

this to make soap.  
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