
15.4 Disturbing a Chemical Equilibrium: Le Chatelier's Principle
Change in Temperature 

The production of  ammonia is an exothermic process –
N2 (g) + 3 H2(g)  2 NH3 (g) Kc = 3.5x108 @ 25oC

To maximize the [NH3] at equilibrium it is best to

a) Heat the reaction
b) Cool the reaction
c) Leave it as is



15.4 Disturbing a Chemical Equilibrium: Le Chatelier's Principle
Change in Temperature – van't Hoff  Equation

N2 (g) + 3 H2(g)  2 NH3 (g)
At 25oC, Ho = -91.8 kJ.mol-1, K = 3.5x108 – however at this temperature the reaction 
is extremely slow.

With the help of  a catalyst, the optimum temperature for the reaction is 450oC. 
Ho = -111.3kJ.mol-1at this temperature.  What is the value for K at this temperature?



15.4 Disturbing a Chemical Equilibrium: Le Chatelier's Principle
Change in the Volume of  the System



15.4 Disturbing a Chemical Equilibrium: Le Chatelier's Principle
Change in the Volume of  the System



15.4 Disturbing a Chemical Equilibrium: Le Chatelier's Principle
Change in the Volume of  the System – A Summary



15.4 Disturbing a Chemical Equilibrium: Le Chatelier's Principle
Change in the Volume of  the System.

The production of  ammonia is an exothermic process –
N2 (g) + 3 H2(g)  2 NH3 (g) Kc = 3.5x108 @ 25oC

To maximize the [NH3] at equilibrium it is best to

a) Increase the volume
b) Decrease the volume
c) Leave it as is



15.4 Disturbing a Chemical Equilibrium: Le Chatelier's Principle
Production of  ammonia – an equilibrium dilemma!

The production of  ammonia is an exothermic process –
N2 (g) + 3 H2(g)  2 NH3 (g) Kc = 3.5x108 @ 25oC

How can we maximize the production of  [NH3].



16.1 Introduction to Acids and Bases
Acid and Base Definitions


