
Oxidation and Reduction
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Oxidation 

Is

Loss (of electrons)

Reduction 

Is 

Gain (of electrons)



Reduction

• Reduction of an element takes place when it gains electrons.

• It can also be identified by the removal of oxygen or the addition of 
hydrogen

• Reducing agent is a substance that brings about reduction in other 
substances. (it itself is oxidised)



Oxidation

• Oxidation of an element takes place when it loses electrons.

• It can also be identified by the addition of oxygen.

• Oxidising agent is a substance that brings about oxidation in other 
substances. (it itself is reduced)



Identifying oxidation
Reaction: 2Mg + O2 2MgO

Charge: 2Mg + O2 2[Mg]2+ + [O]-

Mg loses 2 electrons

Oxygen: 2Mg + O2 2MgO

Mg gains oxygen

So Magnesium is oxidised in this reaction. 



Identifying reduction
Reaction: CuO + H2 Cu + H2O

Charge: [Cu]2+[O]2- [Cu]0 + H2O

Cu gains 2 electrons

Oxygen: CuO + H2 Cu + H2O

Cu loses oxygen

So Copper is reduced in this reaction.



How did we know it was Cu2+ in CuO?

To calculate this we use oxidation numbers. There is a set of rules that 
must be learned to identify each element’s oxidation number.

Oxidation number is the charge that an atom has or appears to have 
when electrons are distributed according to certain rules.



Rules for oxidation numbers (O.N.)

1. O.N. for any element that is not bonded to another element is 0.

2. O.N for an ion of an element is the charge of the ion.

3. O.N. of all the atoms in a compound must add up to 0.

4. O.N. of oxygen is always -2 except for OH (-1) and OF (+2).



Rules for oxidation numbers (O.N.)

5. O.N. of hydrogen is always +1 except for metal hydrides where it has 
an O.N. of (-1)

6. O.N. of halogens (group 7) is always -1 unless bonded to a more 
electronegative atom.

7. O.N. of the atoms in a complex ion must add up to the charge of the 
ion.



So… back to CuO

CuO - O.N. of oxygen here is -2 (as it is not OH or OF)

- the sum of Cu and O must equal zero

- so… Cu + (-2) = 0

Cu = +2



O.N. calculation examples

NO3
- - O.N. of O here is -2

- there are 3 oxygens so total charge is -6

- the sum of N and O3 must equal the charge of the ion (-1)

so… N + (-6) = +1

N = +5

Try find the O.N for all elements in: a) CuSO4

b) Na2S2O3

c) Na2S4O6



O.N. – oxidation and reduction

• When an element is oxidised, its oxidation number increases.

• When an element is reduced, its oxidation number decreases. 



Identify the species being oxidised and 
reduced using oxidation numbers

Cu + 2H2SO4 CuSO4 + SO2 + 2H2O



Balancing redox reaction equations 
MnO4

- +  H2S  +  H+ Mn2+ +  S  +  H2O

Step 1: Assign O.N. to all elements.

Mn O         H   S      H Mn S        H    O
(+7) (-2)    (+1) (-2) (+1) (+2) (0)    (+1)  (-2)

Step 2: Identify changes in O.N.

Mn; +7 to +2, gains 5 electrons (reduced)

S; -2 to 0, loses 2 electrons (oxidised)



Balancing redox reaction equations 

Step 3: Calculate the ratio

Mn gains 5 electrons x2 10 electrons

S loses 2 electrons x5 10 electrons (nearest common denominator)

Ratio Mn:S
2:5

Step 4: Rewrite reaction equation with new ratio

2MnO4
- +  5H2S  +  H+ Mn2+ +  S  +  H2O 



Balancing redox reaction equations 

Step 5: Balance equation

2MnO4
- +  5H2S  +  6H+ 2Mn2+ +  5S  +  8H2O

Mn – 2 Mn – 1 x 2 = 2

O – 8 O – 1 x 8 = 8

H – 10 +1 = 11 / 10 + 6 = 16 H – 2 x8 = 16 

S – 5 S – 1 x 5 = 5

Answer: 2MnO4
- +  5H2S  +  6H+ 2Mn2+ +  5S  +  8H2O


