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Redox reactions

Oxidation and reduction MUST occur at the same time.

The 2 words, reduction and oxidation, hence combined as redox.

3 concepts of redox

1. in terms of oxygen

oxidation ( add oxygen

reduction ( remove oxygen

e.g.



Mg  +  CuO  (  MgO  +  Cu

2. in terms of electron

oxidation ( remove electron

reduction ( add electron

e.g.


Mg  +  Cu2+O2-  (  Mg2+O2-  +  Cu

Note

Electron(s) is (are) transferred during the reaction

OIL-RIG

OIL-Oxidation Is Loss of electrons

RIG-Reduction Is Gain of electrons

3. in terms of oxidation number

oxidation ( O.N. ↑
 reduction ( O.N. ↓
e.g.

     N2  +  3H2  (  2NH3
Concept 3 is useful when there is no involvement of oxygen and electrons

Rules to assign O.N.

1. O.N. of all free elements are 0.

e.g. 
metals:


non-metals:

2. O.N. of positive ions in compound of group I/ II are equal to the charge of ions

e.g.
Gp I ( all are +1
:


Gp II ( all are +2
:

3. O.N. of all fluorine compounds (either ionic or covalent) are –1

e.g. 

4.  O.N. of most hydrogen compound are +1


e.g.


exceptions:

5.  O.N. of most oxygen compound are -2


e.g.


exceptions:

6. O.N. in any neutral compound adds up to zero

e.g. 
H2O


Fe2O3
7. O.N. of any polyatomic ion adds up to the charge of that ion

e.g.
CO32-

NO3-
8. Some elements (e.g. C, N, P, S, Cl) have variable O.N.

e.g.
Cl:
HCl,


HOCl



C:
CO,


CO2
Q: Find the oxidation numbers of the underlined elements in the following substances

KMnO4

N H3
Cr2O7
Fe2(SO3)3
NH4NO3
Ca(HCO3)2
Oxidizing agent 

Oxidizing agent is a substance that causes oxidation


To test for oxidizing agent, a wet starch-iodide paper is used. In contact with a strong oxidizing agents, the color of the paper changes from white to dark blue.
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Common oxidizing agents

Acidified potassium permanganate solution (by dil sulphuric acid)

Acidified potassium dichromate solution (by dil sulphuric acid)

Dil. Nitric acid

Conc. Nitric acid

Conc. Sulphuric acid

Oxygen

Chlorine

Reducing agent

Reducing agent is a substance that causes reduction


To test for reducing agents, a filter paper soaked with acidified potassium permanganate solution. In contact with a reducing agent (SO2), the color of the paper changes from purple to white. (                                          )

Common reducing agents

Hydrogen

Carbon

Iodide

Sulphites 

Sulphur dioxide

Iron(II) salts

Metals high in E.C.S.

Balancing redox equations

