
UNIT-7

OXIDATION AND REDUCTION



Oxidation: oxygen is gained

Magnesium burns in air with a dazzling white 
flame.
A white ash is formed. The reaction is:

magnesium + oxygen magnesium oxide
2Mg (s) + O2 (g)  2MgO (s)

The magnesium has gained oxygen.                               
We say it has been oxidised.

A gain of oxygen is called oxidation. 
The substance has been oxidised.





Reduction: oxygen is lost
Now look what happens when hydrogen is passed over heated copper(II)
oxide. The black compound turns pink:

hydrogen                                black copper (II) oxide

in

heat

This reaction is taking place:
copper(II) oxide + hydrogen  copper + water
CuO (s) + H2 (g)  Cu (s) + H2O (l)

This time the heated substance is losing oxygen. It is being reduced.
A loss of oxygen is called reduction. The substance is reduced. 



Oxidation and reduction take place together
Look again at the reaction between copper(II) oxide and hydrogen.
Copper(II) oxide loses oxygen, and hydrogen gains oxygen:

oxidation

CuO (s) + H2 (g) Cu (s) + H2O (l)

reduction

So the copper(II) oxide is reduced, and the hydrogen is oxidised.
Oxidation and reduction always take place together.
So the reaction is called a Redox Reaction.



Oxidation and Reduction Examples



Few more examples of redox reactions
The reaction between calcium and oxygen:

oxidation

2Ca (s) + O2 (g) 2CaO (s)

reduction

The reaction between hydrogen and oxygen:
oxidation  

2H2 (g) + O2 (g) 2H2O (l)

reduction



Redox and electron transfer
When magnesium burns in oxygen, magnesium oxide is formed:

2Mg (s) + O2 (g)  2MgO (s)  

Writing half-equations to show the electron transfer

magnesium:                    2 Mg  2 Mg2+ + 4e - OXIDATION
oxygen:                            O2 + 4e - 2O2-

 REDUCTION



Redox without oxygen
Example 1 : The reaction between sodium and chlorine

The equation is:
2Na (s) + Cl2 (g)  2NaCl (s)

Half equations:
sodium:                      2Na  2Na+ + 2e- (oxidation)
chlorine:                     Cl2 + 2e-

 2Cl- (reduction)
The reaction is redox reaction.
Example 2 : The reaction between chlorine and potassium bromide

Cl2 (g) + 2KBr (aq)  2KCl (aq) + Br2 (aq)
colourless                         orange
[2K+Br-]          [2K+Cl-] 

Half equations:
chlorine:                      Cl2 + 2e-

 2Cl- (reduction) 
bromide ion:               2Br-

 Br2 + 2e- (oxidation)
The reaction is redox reaction.



Oxidation states
What does oxidation state mean?
Oxidation state tells you how many electrons each atom of an element
has gained, lost, or shared, in forming a compound.

An oxidation state is also called oxidation number.

An oxidation number that is assigned to an atom in a substance.
The oxidation number could be +ve, -ve or zero. It indicates whether electrons     
are lost or gained.

 If the oxidation number is +ve, this means that atom looses electrons.
 If the oxidation number is –ve, this means that atom gains electrons.
 If the oxidation number is zero, this means that atom neither gains nor

looses electrons.



The rules for oxidation states





= -II





EXAMPLE -1



EXAMPLE -2



EXAMPLE -3



EXAMPLE -4



Oxidation states change during redox reactions

Look at the equation for the reaction between sodium and chlorine:

2Na (s) + Cl2 (g) 2NaCl (s)
0          0               +I - I

If oxidation states change during a reaction, it is a redox reaction.



Using oxidation states to identify redox reactions



Oxidising and Reducing Agents



Examples for Oxidising and Reducing Agents



Oxidising and reducing agents in the lab

1 Potassium manganate(VII): an oxidising agent

2 Potassium dichromate(VI): an oxidising agent

3 Potassium iodide: a reducing agent

Example:


