
Success 24/7 Chemistry Notes: LeChatelier’s Principle 
 
LeChatelier's Principle 
 

 When a stress is applied to a system, the equilibrium will shift in the direction that will relieve the 
stress. 
 

Changes in Concentration 
 An increase in concentration of: 

 a reactant will cause equilibrium to shift to the right to form more products.  
 a product will cause equilibrium to shift to the left to form more reactants. 

 A decrease in concentration of: 
 a product will cause equilibrium to shift to the right to form more products.  
 a reactant will cause equilibrium to shift to the left to make more reactants. 

 
To help you understand, think about a bathtub. 

A + B  C + D 
 

 Remove A or B  Add C or D  Remove C or D  Add A or B 
 
Example: 

As4O6  +  6 C    As4  +  6 CO 
 

• addition of CO         
• addition of C          

• addition of As4O6         
• removal of As4            

 
Changes in Temperature 

 Treat energy as a product or reactant and temperature changes work just like changes in 
concentration! 

 An increase in temperature of an exothermic reaction (H is negative) will cause equilibrium to shift to 
the left.  A decrease in temperature of an exothermic reaction will cause equilibrium to shift to the 
right. 

 An increase in temperature of an endothermic reaction (H is positive) will cause equilibrium to shift 
to the right.  A decrease in temperature of an endothermic reaction will cause equilibrium to shift to 
the left. 
 

Example: 

N2 + O2  2NO 

H = 181 kJ (endothermic) 
 addition of heat            lower temperature  

 
Example: 

2SO2 + O2  2SO3 

H= -198 kJ (exothermic) 
 increase temperature       remove heat        

 
 
 



Changes in Pressure 
 Changes in pressure only affect equilibrium systems having gaseous products and/or reactants. 
 Increasing the pressure of a gaseous system will cause equilibrium to shift to the side with fewer gas 

particles.  
 Decreasing the pressure of a gaseous system will cause equilibrium to shift to the side with more gas 

particles. 
 If the system has the same number of moles of gas on each side, changes in pressure do not affect 

equilibrium. 
 The addition of an inert (nonreactive) gas does not affect the equilibrium system since the partial 

pressures of the gases involved in the reaction stay the same. 
 Remember, pressure and volume are indirectly related: when one goes up, the other goes down.  If 

you see pressure OR volume, look at moles of gas ONLY. 
 
 
Example: 

P4(s) + 6Cl2(g)  4PCl3(l) 
 increase container volume 

 
 decrease container volume 

 
 add argon gas 

 
Example: 

PCl3(g) + Cl2(g)  PCl5(g) 
 

 decrease container volume    add helium gas  
 
Example: 

PCl3(g) + 3NH3(g)  P(NH2)3(g) + 3HCl(g) 
 

 increase  container volume 
 
 
Addition of a Catalyst 

 Adding a catalyst does not affect equilibrium.  Catalysts speed up the forward and reverse reactions 
equally. 

 
 
 
 
 
 
 
 
 
 
 
 
 



 
Practice Examples: 
 
For the following examples, please indicate which direction the equilibrium will shift. 
 
2NO2 (g)  ↔ N2 (g) + 2O2 (g)  
∆H = + 33 kJ/mol (endothermic)  
 

1. NO2 is added to the system. ___________ 
2. N2 is added to the system.  __________ 
3. O2 is removed from the system.  __________ 
4. The temperature of the container is increased. _________  
5. The volume of the container is increased. __________ 
6. N2 is added and NO2 is removed. __________ 

 
 
 
 
 
 
 
CaCO3 (s) ↔ CaO (s) + CO2 (g)  
∆H = + 179 kJ/mol (endothermic)  

 
7. CO2 is added to the system. _________ 
8. A catalyst is added.  _________ 
9. CaO is removed from the system. __________  
10. The temperature of the container is decreased. _________  
11. The volume of the container is increased. _________ 
12. CaCO3 is added to the system. ________ 

 
 
 
 
 
 
 
H2 (g) + Cl2 (g) ↔ 2HCl (g)  
∆H = – 185 kJ/mol (exothermic)  

 
13. H2 is removed from the system. _________ 
14. HCl is removed from the system. _________ 
15. The volume of the container is increased. _________ 
16. The temperature of the container is increased. _________ 
17. The concentration is Cl2 is decreased.  ________ 
18. He is added. _________ 
 

 


