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Chemical Equilibrium

 Explain the difference between reversible and 
irreversible reactions

Explain the difference between an open and 
closed system

 Define chemical equilibrium

 State Le Chatelier’s principle

 List factors that influence chemical equilibrium
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Example of Dynamic Equilibrium

The rate of the forward reaction = the rate of the reverse 
reaction

→ represents a one 
direction reaction 
(the reaction is 
none reversible).

⇌represents a 
forward and reverse 
reaction. (the rate 
of the forward 
reaction = the rate 
of the reverse 
reaction)



The Concept of Equilibrium

As a system approaches 
equilibrium, both the 
forward and reverse 
reactions are occurring.

At equilibrium, the 
forward and reverse 
reactions are proceeding 
at the same rate.



A system at equilibrium

Once equilibrium is 
achieved, the amount
of each reactant and 
product remains 
constant.



Factors affecting equilibrium position

Le Châtelier’s Principle : If a chemical system at 
equilibrium is disturbed by a change in the 
concentration of one of the components, pressure, 
or temperature, the system will shift its equilibrium 
position so as to counteract the effect of the 
disturbance.”

Use two terms to explain the system response the 
change



Factors affecting equilibrium position
When a substance that is part of the equilibrium is 

added to the mixture, the equilibrium shifts to use it 
(in a direction that makes the substance a reactant 
thus there is a decrease in the reactants and increase 
in products).

When a substance that is part of the equilibrium is 
removed from the mixture, the equilibrium shifts to 
produce it (in a direction that makes the substance a 
product thus there is a increase in the reactants and 
decrease in products)



Factors affecting equilibrium position
A change in the total pressure occurs because of a 

change in the volume of the reaction container.
When the size of the container decreases, the overall 

pressure increases. The reaction will shift to reduce the 
pressure—that is, it will shift toward the side of the 
reaction with fewer gas molecules.

When the size of the container increases, the overall 
pressure decreases. The reaction will shift to increase the 
pressure—that is, it will shift toward the side with more 
gas molecules.

 In the event that both sides of the equilibrium reaction 
have the same number of moles of gas, pressure has no 
effect on the equilibrium.



Factors affecting equilibrium position
Changing the temperature changes the value of the 

equilibrium constant. 
Changing the temperature can also cause a shift in the 

equilibrium.
 The direction of each of these changes depends on the 

sign of DHo.(+ DHo means forward reaction is 
endothermic and – DHo means forward reaction is 
exothermic)

 For an endothermic reaction, increasing the temperature 
increases the value of Kc.

 For an exothermic reaction, increasing the temperature 
decreases the value of Kc



Chemical Equilibrium

 Chemical equilibrium occurs when a reaction and its reverse 
reaction proceed at the same rate

Effect of 
Temperature

and
Pressure
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Chemical Equilibrium
Catalyst effect 



Chemical Equilibrium
Increase Conc. Effect Decrease Conc. Effect



Chemical Equilibrium
Increase Temp. Effect Decrease Temp. Effect



Chemical Equilibrium
Increase Pressure Effect Decrease Pressure Effect



Endothermic:
An increase in T 
favours the 
reverse rxn
Or An increase in 
T favours the 
Endothermic rxn



Add a Catalyst / Increase Pressure

Both side have equal number of moles.

Answer 

Both sides have equal amounts of moles.



Endothermic:
- Rate of forward rxn decreases more / rate of reverse reaction decreases less.
- Decrease in T favours the exothermic reaction

• Express Kc in terms of temperature

• Kc increase with an increase in temperature

Add a catalyst / Increase Pressure



Decreases 

• Express Kc in terms of temperature

• Kc increase with an increase in temperature



Reactants H2 and I2 were removed 



The Equilibrium Constant Expression

𝐾𝑐 =
[𝑁𝑂2]
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[𝑁2𝑂4]

𝐾𝑐 =
[𝐶𝑂2]

[𝐶𝑂]

𝐻+ 𝑎𝑞 + 𝑂𝐻− 𝑎𝑞 ⇌ 𝐻2𝑂(𝑙)

𝐾𝑐 =
1

𝐻+ [𝑂𝐻−]



What Does the Value of K Mean?

There more products 
than reactants.

There are more reactants 
than products.

𝐾𝑐 =
[𝑃]

[𝑅]
=
5

3

𝐾𝑐 =
[𝑃]

[𝑅]
=
3

5


