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                                                            CHAPTER 08                 

                                REDOX REACTION
                                                                             LECTURE 01
A chemical reaction in which oxidation and reduction takes place simultaneously called Redox Reaction.

e.g 
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Here Zn undergoes oxidation and copper undergoes reduction.

Oxidation:-

01.
Loss of an electron is called oxidation 


i.e 
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02.
Increase in oxidation is called oxidation 
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03.
Addition of oxygen and removal of H2 is called oxidation.
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 Removal of Hydrogen

Reduction:-

01.
Gain of an electron is called reduction reaction
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02.
Decrease in oxidation No is called reduction 
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03.
Addition of H2 is called reduction 
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04.
Removal of O2 is called reduction
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Oxidant:-  
Element/ substance which oxidise others but reduced itself is called oxidant/ oxidising agent.

Reductant:-  
Element/ Substance which reduced other and oxidise itself is called reductant/ reducing agent
e.g 
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Here Acidified 
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 is called oxidant where as 
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 is called reductant.
Oxidation Number:-  Oxidation number is the residual charge of an atom when all other atom in the molecule is removed as ion. Oxidation number may be positive, negative or zero.

Rule for calculating oxidation number of an element:-

01.
Oxidation number of an element in the un combined or free state is zero e.g oxidation number of sodium metal, 
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02.
The oxidation number of hydrogen in all it’s compounds is +1 except the ionic hydride like 
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03.
The oxidation number of oxygen in all its compounds is -2, except OF2 and peroxide like 
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 where its +2 and -1 respectively.

04.
The sum of the oxidation numbers of all the atoms in a neutral molecule is taken as zero, in case of an ion the sum of the oxidation number is equal to its charge.
05.
The oxidation number of an ion is equal it’s charge e.g oxidation of 
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 is +1 and that of 
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06.
The sum of the oxidation numbers of all the atoms in a neutral molecule is taken as zero, in case of ion, the sum of the oxidation numbers is equal to the charge on the ion.

07.
The most electronegative element fluorine has an oxidation number of -1 in all it’s compounds.

Calculate the oxidation number of the underlined elements in the following compounds.

01.
MnO2, let x be the oxidation number of Mn is MnO2

Oxidation number of oxygen = -2


So, 
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02.
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, let oxidation number of 
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, oxidation number K = +1 and each oxygen = -2


So, 
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03.
Assignment 
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 calculate oxidation number of underlined element

(i) 
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(ii) 
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(iii) 
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KCrO



(iv) 
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(v) 
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(vi) 
[image: image42.wmf](

)

2

4

3

CrSO


04.
Calculate the oxidation number of the underlined element in the followings ion.

(i) 
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(ii) 
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(iii) 
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(iv) 
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                                               LECTURE 02

Balancing of Chemical equations by oxidation number method:-

01.
Write the skeleton equation representing the actual chemical change

02.
Assign oxidation numbers to the atoms which undergo change

03.
Determine the change in oxidation number of the atoms involved
04.
Multiply the ions in the equation by suitable coefficient so that the total increase in oxidation is equal to the total decrease in oxidation number of the ions.

e.g  
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Step – I :- Write the skeleton equation with oxidation number of each element at its top



[image: image49.wmf]6

025

2124212

32422

SHNOHSONOHO

+

++

-+-+-+-

+®++


Step – II :- Locate the atoms sharing oxidation number changes (identify the oxidant and reductant)
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Step – III :- 
Balance the change in oxidation number by multiplying oxidant and reductant by suitable numbers
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Balance the equation atomically (except O and H atom)
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05.
Balance ‘O’ atom by adding one H2O molecule to the right hand side
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Assignment:- Balance the following chemical equation by oxidation number method:-

(a) 
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(b) 
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(c) 
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                                                     LECTURE 03

Balancing of chemical equation by ion-electron method:-

Steps:-

01.
The reactants and products taking part in the redox reaction are expressed in the form of ions

02.
Two partial equations, one for the change suffered by the oxidising agent and the other for change suffered by the reducing agent are written.

03.
Two partial equation are then balanced with respect to number of atoms and changes

04.
If required, partial equations are multiplied by suitable integers so that on adding electron, both the side become equal.

05.
Partial equations are then added to get the final equation.

 Partial ionic equations of some of the oxidising and reducing agents are given below.

Oxidising agents:-

01.
Potassium permanganates, 
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 in acidic medium, 
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02.
Potassium permanganate, KMnO4 (Neutral and alkaline medium)
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03.
Potassium dichromate, 
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 (acidic medium), 
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04.
Chlorine,  
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05.
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06.
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07.
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08.
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Moderately:  HNO3 
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Dil. Nitric acid HNO3:  
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Reducing agents:-

(a) 
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(b) 
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(c) 
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(d) 
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(e) 
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(f) 
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(g) 
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(h) 
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(i) 
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(j) 
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(k) 
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Balance the following chemical equation by ion- electron method:-

(a) 
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Step – I working of oxidant
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Step – II Working of reductant
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Assignment:- Balance the followings.

(a) 
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(b) 
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(c) 
[image: image88.wmf]23

272222

CrOHHOCrHOO

-++

++®++



(d) 
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(e) 
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                                               LECTURE 04

Types of Redox reaction:-

Combination reactions:- All combustion reactions which make use of elemental di-oxygen, as well as other reactions involving elements other  than di-oxygen are redox reactions
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Decomposition Reactions:-
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All decomposition reaction are not redox reaction:- 
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Displacement reaction:- 
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Metal displacement:- 
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Zn displace copper from copper sulphate and itself form zinc sulphate. So zinc undergoes oxidation and copper undergoes reduction.

Non metal displacement:-

It include H2 displacement and rarely occurring reaction involving oxygen displacement. All alkali metals and some alkaline earth metals (Ca, Sr and Ba) which are very good reducing agent will displace hydrogen from cold water.
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Less active metals such as magnesium and iron react with steam to produced di-hydrogen gas.
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Disproportionation Reactions:- Redox reaction in which one species undergoes oxidation as well as reduction is called disproportionation reaction.
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                                                          LECTURE 05

Redox reactions as the basis for titration:-

In acid base systems we come across with a titration method for finding out the strength of one solution against the other using pH sensitive indicator. Similarly in redox reaction, the titration method can be adopted to determine the strength of a reductant - oxidant using a redox sensitive indicator.

 Potassium Permanganate titration:-

In this titrations, KMnO4 in the acidic medium acts as an oxidising agent whereas oxalic acid or ferrous sulphate etc. Acts as reducing agent
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A definite volume of (may be 20 ml or 25 ml) of oxalic acid taken in a conical flask and 20 ml of dil H2SO4 is added to it. Now KMnO4 solution is added from burette to give a permanganate light pink colour. It is the end point. KMnO4 solution acts as self indicator.
                                                           LECTURE 06

Electrochemical cell/ Galvanic Cell:- Electrochemical cell/ Galvanic cell is a cell in which chemical chemical energy is converted into electrical energy. Due to loss of electrons or gain of electrons. Electricity is generated. Electro chemical cell in which oxidation and reduction takes place simultaneously. Oxidation occur in one half cell where as reduction occur in other half cell.

e.g 
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At Cathode:- 
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At Anode:- 
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 (oxdation)

Cell representation, Anode || cathode 

(|| - salt bridge)
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Function of salt bridge:-

01.
It helps to complete the electrical circuit.
02.
It maintain electrical neutrality. 

Electrode potential: - The tendency of an electrode to get oxidised or to get reduced is called electrode potential .

Electrode potential are two type:- Oxidation potential and Reduction potential

Oxidation Potential :- The tendency of an electrode to get oxidised. 

e.g 
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Reduction Potential :- The tendency of an electrode to get reduced. e.g 
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Standard Electrode Potential:- The electrode potential at standard state i.e 1 bar pressure, 298 k and 1M concentration of solution. It is represented by 
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Cell Potential:- The potential difference between two electrode is called cell potential. It is represented by ‘E’ cell. 
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Assignment:- Depict the galvanic cell in which the reaction 
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(a) Which of the electrode is –vely charged

(b) The carriers of the current in the cell

(c) Write individual reactions at each electrode.
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