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Le Châtelier’s Principle Worksheet
1. Summarize the changes in the table below:
	Change or Stress
	Equilibrium Shift
	Effect on Keq

	Increasing product concentration
	
	

	Decreasing product concentration
	
	

	Increasing reactant concentration
	
	

	Decreasing reactant concentration
	
	

	Pressure increased (volume decreased)
	
	

	Pressure decreased (volume increased)
	
	

	Pressure increase with inert gas
	
	

	Temperature increase
	
	

	Temperature decrease
	
	

	Catalyst present
	
	


2. The following balanced chemical equation represents a reaction at equilibrium: 

C2H4 (g) + H2 (g) = C2H6 (g) + energy.  Predict how the equilibrium might respond to the following changes 
and explain your answers:
a. The volume of the container is decreased

b. The temperature of the container is increased

c. The concentration of C2H6 (g) is decreased by remove the product

d. More hydrogen gas is added.

3. Old-fashioned “smelling salts” consist of solid ammonium carbonate.  Smelling salts could bring a person out of a faint by undergoing the following reaction: (NH4)2CO3 (s) = 2 NH3 (g) + CO2 (g) + H2O (g).  The released ammonia gas has a distinct smell.  This decomposition reaction is endothermic.  Would the smell of ammonia increase or decrease as the temperature is increased?

4. In the reactions below, the volume of the container is increased, causing a decrease in pressure.  In which direction does each reaction shift?  Explain why.
a. CO2 (g) + H2 (g) = CO (g) + H2O (g)

b. 2 NO2 (g) = N2O4 (g)

c. 2 CO2 (g) = 2 CO (g) + O2 (g)

d. CH4 (g) + 2 H2S (g) = CS2 (g) + 4 H2 (g)

5. Toluene, C7H8, is an important organic solvent.  It is made industrially from methylcyclohexane: 


C7H14 (g) + heat = C7H8 (g) + 3 H2 (g).  State three different changes to an equilibrium mixture of these 
reacting gases that would shift the reaction toward greater production of toluene.

6. Kidney stones form in an equilibrium process where calcium ions react with oxalate ions to from solid calcium oxalate: Ca2+ (aq) + C2O42- (aq) = CaC2O4 (s).  Explain how the formation of calculation oxalate might be prevented, using Le Châtelier’s principle.

