
Chapter 7.1
Equilibrium Systems

Learning Goals: I will be able to…
1. Analyze the optimal conditions for a specific chemical process related to 

the principles of equilibrium (E1.1)
2. Use appropriate terminology related to chemical systems and 

equilibrium (E2.1)
3. Solve problems related to equilibrium by performing calculations 

involving concentrations of reactants and products (E2.4)
4. Explain the concept of dynamic equilibrium, using examples of physical 

and chemical equilibrium systems (E3.1)
5. Explain the concept of equilibrium and how it applies to the 

concentration of reactants and products in a chemical reaction at 
equilibrium (E3.2)



Equilibrium Systems
2 NO2(g) à N2O4(g)

• When we look at a chemical equation we tend to 
think that:
– The reaction proceeds in only one direction (from 

reactants to products)
– The reaction goes to completion, or until one of the 

reactants runs out

• But chemical reactions are not always like this!



Equilibrium Systems

2 NO2(g) à N2O4(g)

• When nitrogen dioxide is placed in a closed 
system, the following is observed:



Equilibrium Systems
• Chemical equilibrium is the state of a reaction in 

which all reactants and products have reached 
constant concentrations in a closed system

• The equilibrium position is the relative 
concentrations of reactants and products in a 
system in dynamic equilibrium



Equilibrium Reactions
• This is a reaction that has two directions, a 

forward and reverse reaction.

• An equilibrium reaction is reversible



Evidence for Equilibrium



Dynamic Equilibrium
• A chemical equilibrium 

is always a dynamic 
equilibrium

• A dynamic equilibrium 
is a balance in the rates
between forward and 
reverse processes that 
are occurring 
simultaneously





Forward and Reverse Reactions
• For a closed chemical system in constant 

environmental conditions, the same equilibrium 
concentrations are reached regardless of the direction 
by which equilibrium was reached



Stoichiometry and Chemical Equilibria



Example
• Consider the following equation at SATP

• If the reaction begins with 1.00 mol/L of hydrogen gas and 
fluorine gas and no hydrogen fluoride gas, calculate the 
concentration of hydrogen gas and hydrogen fluoride gas at 
equilibrium if the equilibrium concentration of fluorine gas 
is measured to be 0.24 mol/L



Practice
• In a gaseous reaction system 0.8 mol of hydrogen 

iodide, HI(g), is added to a rigid 2 L container at 448oC. 
At equilibrium, the system contains 0.2 mol of iodine 
vapour, I2(g). Determine the equilibrium concentrations
of hydrogen gas, H2(g), and hydrogen iodide, HI(g).



Did You Learn?

• Some chemical reactions do not go to 
completion, but to a chemical equilibrium, 
– which is a dynamic equilibrium in a closed system 

in which the forward and reverse reactions occur 
at equal rates.

• In an equilibrium system, an equilibrium 
position can be reached starting from the 
forward reaction or from the reverse reaction.



HOMEWORK

Required Reading:

p. 418 – 428
(remember to supplement your notes!)

Questions:

• P. 427 #1-3

• P. 428 #1, 3-5


