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Dynamic Equilibrium

Forward and reverse reactions continue to take place simultaneously at 
the same rate.

e.g. terrarium

Reversible reaction vs Dynamic equilibrium



Systems

• Closed system
System is isolated from surrounding environment in such a way that there is no 
mass transferred into or out of system.

• Open system
Mass or energy can be transferred into or out of the system during the reaction.



Le Chatelier’s Principle

A change in any of the factors that determine equilibrium conditions 
will cause the system to change in such a manner as to reduce or 
counteract the effect of the change.



Factors that effect chemical equilibrium

1. Concentration

2. Temperature (ΔH)
Increase in temperature favours endothermic reaction

Decrease in temperature favours exothermic reaction

3. Pressure
Only look at the number of moles of gas

Increase in pressure favours reaction that results in fewer moles of gas

Decrease in pressure favours reaction that results in more moles of gas

4. Catalyst



Common ion effect

If a compound is added to a system in equilibrium, the reaction using 
up the ion is favoured



Haber process

N2 (g) + 3 H2 (g)              2NH3 (g)      ΔH<0

• Pressure
High pressure favours formation of product – reaction at 200 times 
atmospheric pressure

Specialised equipment expensive – balance between cost and yield

• Temperature
Forward reaction exothermic, favoured by low temperature – decrease in 
reaction rate

Occurs at 550°C – lower yield, but produced faster



Haber process

• Catalyst
Iron or iron-oxide catalyst used

• Concentration
NH3 removed from vessel and H2 and N2 added – favours forward reaction



Contact Process

Step 1 :  S (s) + O2 (g)           SO2 (g)

Step 2 : 2SO2 (g) + O2 (g)           2SO3 (g) (ΔH>0; V2O5 catalyst)

Step 3:  SO3 (g) + H2SO4 (l)         H2S2O7 (l) (fuming sulphuric acid)

Step 4:  H2S2O7 (l) + H2O (l)         2 H2SO4 (l)



Contact reaction

Only step 2 reversible reaction

• Pressure
High pressure will favour forward reaction, but cost too high – atmospheric 
pressure

• Temperature
Reaction exothermic, but low temperatures result in low reaction rate - 450°C

• Catalyst
V2O5 is used to increase reaction rate

• Concentration
Constantly removing SO3 and adding SO2 and O2



Equilibrium constant

𝐾𝑐 =
𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑠

𝑟𝑒𝑎𝑐𝑡𝑎𝑛𝑡𝑠

aA + bB cC + dD

𝐾𝑐 =
𝐶 𝑐 𝐷 𝑑

𝐴 𝑎 𝐵 𝑏



Rules for calculating the equilibrium constant

1. The equation must be balanced before an expression for 𝐾𝑐can be 
written.

2. The concentration of solids and liquids remains constant and are 
excluded from the equation.  Only gasses and aqueous solutions are 
included.

3. 𝐾𝑐 changes as the temperature changes.



Calculations

1. Use the balanced equation to determine the mole ratio of the 
substances in the equation.

2. Set up table.

3. Fill in all information provided in the correct block.

4. Calculate what you can.  NB Mole ratio ONLY applies to 
‘used/formed’ row. 

5. Once number of moles at equilibrium is known, concentration at 
equilibrium can be calculated.

6. Once all the concentrations are known, 𝐾𝑐 can be calculated.



Table

Initial mass

Initial moles

Used/Formed (mol)
(Change – mol
ratio)

Equilibrium (mol)

Equilibrium 
(concentration)

𝐶 =
𝑛

𝑉

A(g) + 2B(g) C(g)



Significance of 𝐾𝑐

• 𝐾𝑐 > 1 more product than reactants

• 𝐾𝑐 < 1 more reactants than product


