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• By the end of this lesson, students

will be able to:

Write both the forward & reverse reactions.

Write the equilibrium constant expression of a 
reaction.

Determine the units for equilibrium constant .

Lesson Objectives:



A complete reaction is one in which all reactants have been 
converted to products.

General Chemical Reaction



 Proceed in one direction(unidirectional) from left to right.

 Represented by single arrow(           )

 These reactions are complete reactions. Or they go to 
completion.

 There is not equilibrium phenomenon.

 They are generally fast reactions.



: 

 A reaction in which the products can react together to re-form 
the original reactants is called reversible reaction.

• Reversible reactions never go to completion .All reversible 
changes (physical and chemical)

• Occur simultaneously in both the directions.

 Left to right=Forward

 Right to left=Reverse

• Notation of reversible reaction:

• The double arrow (          )  in the chemical equation shows that 
the reaction is reversible



S Examples:

Forward
H2 +    I2 2HI

Reverse
2HI                        H2 +    I2



A state of a chemical reaction in which forward and reverse

reactions take place at the same rate is called ‘’chemical equilibrium’’. 

Dynamic                            Static

equilibrium                         equilibrium              

Chemical Equilibrium



Dynamic & static equilibrium

examples
Dynamic Equilibrium:
is the steady state of a reversible 
reaction where the rate of the 
forward reaction is the same as 
the reaction rate in the 
backward direction. 

Static Equilibrium:
Static equilibrium, also known as 
mechanical equilibrium, means 
the reaction has stopped. In 
other words, the system is at 
rest.





Macroscopic characteristics of Dynamic Equilibrium



(i)           2NO2 N2 O4

Forward Reaction:
 2NO2 N2 O4 

Reverse Reaction:
 N2 O4 2NO2

(ii)     N2 +   3H2    2NH3

Forward Reaction:
 N2 +    3H2 2NH3

Reverse Reaction:
 2NH3 N2 +    3H2

(iii)         2SO2 +    O2 2SO3

Forward Reaction:
 2SO2 +      O2 2SO3 

Reverse Reaction:
 2SO3 2SO2  +     O2

Writing Forward and Reverse 
Reactions:



Explanation with Graph:



 Introduction:
Two chemists C.M Gulberg and P. Waage in 1864 proposed the 

law of mass action to describe the equilibrium state.
 Statement:

‘’It states that the rate at which a substance reacts is directly 
proportional to its active mass and the rate at which the reaction 
proceeds is directly proportional to the product of the active masses of 
the reactants.’’

 Active Mass:
The term ‘’Active Mass ‘’ represents the concentration of reactants and 
products in moles.dm-3 for a dilute  solution, and is expressed in terms of 
square brackets [ ].



Equilibrium Constant Expression



Examples:











Q:Bromine chloride (BrCl)decomposes to form chlorine and Bromine.For this 
reaction write:
(i) Chemical equation 
(ii) Kc expression 
iii) Units of Kc



Plenary

Q: What happens when H2 and I2 gases are mixed in a sealed 
container?

Q: i) In an irreversible reaction equilibrium is:
A) Established quickly      B) Established slowly    C) Never Established     
D) Established when reaction stops

Q: Choose reactant and product for this reaction.

Q:What will be Kc units for this reaction?



Home Work

SOLVE:   
 Self Assessment 

Exercise.9.2
 Self Assessment 

Exercise.9.3
 Review Questions:3,4,5,6






