
Oxidation and reduction in terms of electrons

Review

A more reactive element will displace a less reactive element from its 
compound.

Magnesium Iron oxide IronMagnesium oxide

magnesium is oxidised to form magnesium oxide

iron is reduced and displaced

The magnesium atoms have been oxidised because they have gained 
oxygen. The iron atoms have been reduced because they have lost oxygen.

Oxidation and reduction in terms of electrons

As well as being defined by the loss or gain of oxygen, oxidation and 
reduction can be defined by the loss or gain of electrons.

Oxidation is the loss of electrons.

Reduction is the gain of electrons.

Mg Mg 2e
2+ -

magnesium atom magnesium ion 2 electrons

In this example the magnesium has been oxidised as it has lost electrons.

This type of equation is 
called a half equation. 
It only shows one part 
of the reaction.

S S2e 2--

sulfur atom sulfide ion2 electrons

In this example the sulfur atom has been reduced as it gained electrons.

Use the phrase OIL RIG to help remember the rules about electrons.
Oxidation Is Loss.  Reduction Is Gain.

Use the periodic table to work out the ion formed.  Group 1, 2 and 3 
elements will form 1 , 2  and 3  ions respectively. Group 5, 6 and 7 will 
form 3 , 2  and 1  ions respectively.
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Oxidation and reduction in terms of electrons...

Look at the following reactions and work out if they are oxidation reactions 
(loss of electrons) or reduction reactions (gain of electrons).

Al Al 3e
3+ -

aluminium atom aluminium ion 3 electrons

O O2e
2--

oxygen atom oxide ion2 electrons

Oxidation and reduction can also be worked out from symbol equations.

zinc  +  copper sulfate zinc sulfate  +  copper

This is a displacement reaction.  Look at the symbol equation to work out 
the ions involved.

Zn CuSO4
CuZnSO

4

Cu 2+ Zn 2+
You need to learn the ions formed by 
different elements and some compounds.

Write out the half equations for each of the ions.

Zn Zn 2+ +  2e
-

zinc atom zinc ion 2 electrons

CuCu 2+ +  2e
-

copper atomcopper ion 2 electrons

Zinc has lost 2 electrons in the 
reaction so it has been oxidised

Copper has gained 2 electrons in 
the reaction so it has been reduced

Practice question #1

salts form ions

Common ions

silver (Ag ) ammonium (NH  ) copper (Cu  )

Lead (Pb  ) Iron (Fe  ) hydroxide (OH )

sulfate (SO   ) carbonate (CO   )

Aluminium atom has been oxidised 
because it has lost 3 electrons

Oxygen atom has been reduced 
because it has gained 2 electrons
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