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Chemical Equilibrium

Static equilibrium exists when a system remains at a given point 
without active processes (rocks in a pile)

Dynamic equilibrium exists when two opposing processes occur at the 
SAME RATE and no visible change occurs (water in a bottle, 
evaporation rate and condensation rate are equal)



Chemical Equilibrium

• Equilibrium DOES NOT mean that equal amounts of reactants 

and products exist, rather that both are present and the rates at   

which they are formed are equal

In chemical reactions equilibrium is DYNAMIC, the particles of

reactants and products are always in motion even though

change is not perceptible (think of hockey players)



3 types of dynamic equilibrium:

• 1. Phase equilibrum:

• When a substance is found in many phases within a

system due to physical change (water bottle).



3 types of dynamic equilibrium:

2. Solubility equilibrium:

• When a solute is dissolved in a solvent and an excess is

in contact with the saturated solution (dissolving sugar in

tea, excess sugar at the bottom)



3 types of dynamic equilibrium:

3. Chemical equilibrium:

• When two opposing chemical reactions occur at the same rate, 

composition of the of the system unchanged



In order for equilibrium to exist:

• 1. Reaction must be reversible (eq. when rdir = rrev)

H2 (g) + I2 (g)  ↔    2 HI (g)

• 2. System must be closed (no exchanges of matter)

• 3. Macroscopic properties are constant

(no visible change to colour, volume, pH, temperature and pressure)

• 4. Reactants AND products are ALWAYS present

***steady state system: may also appear to be at equilibrium, but system is 

open and exchanges matter or energy (water pouring into and draining out

of a tub)



Le Châtelier's principle

• If the conditions of an equilibrium system change, the system will 

react to oppose those changes and restore a new position of 

equilibrium

Three factors can influence the position of equilibrium:

• 1. concentration of reactants or products

• 2. temperature

• 3. pressure



Le Châtelier's principle

• equilibrium can shift in favour of the reactants (left)

therefore favouring the reverse reaction

• equilibrium can shift in favour of the products (right)

therefore favouring the forward reaction

• adding a catalyst to a reaction does not shift the position of

equilibrium, rather it allows equilibrium to be achieved more quickly



The effect of changes in concentration

• Increasing concentration of a substance shifts equilibrium to the  

opposite side, as the system tries to decrease this concentration to 

compensate

• Decreasing concentration of a substance shift equilibrium to the same 

side as the system tries to increase this concentration to compensate





The effect of changes in temperature

• an increase in temperature always favours an endothermic reaction

(adding heat is like adding a reactant)

• a decrease in temperature always favours an exothermic reaction

(taking away heat is like taking away a product)



The effect of changes in pressure

• In a gaseous system, an increase in pressure favours the reaction that 

produces the LEAST gas molecules

• Conversely, a decrease in pressure favours the reaction that produces 

the MOST gas molecules







Equilibrium Constant (Kc)

• Demonstrates relationship between concentration of products and 

reactants at equilibrium. Concentrations are raised to the power of     

the stoichiometric coefficients.

• We use only gaseous or aqueous concentrations

• We omit the concentration of pure substances (either solid or liquid) 

as they remain constant throughout a reaction.

• Concentrations are expressed in mol/L









The value of the constant

• Because the constant is a ratio of products over reactants, if K is 

GREATER than 1, there are more products at equilibrium

• If K is LESS than 1, there are more reactants at equilibrium



Calculating equilibrium concentrations 
ICE tables

• Using Initial concentration, Change in concentration and

Equilibrium concentrations we can find missing values

• We can use the ratio of coefficients in the equation to determine 

change values in the table

• We express concentrations in mol/L

• We use equilibrium values to calculate Kc









Acids and 
Bases

• An acid dissociates in water to form an H+ ion (otherwise written 
as H3O+,hydronium ion) and a negatively charged ion 

(conjugate base)

• A base dissociates in water to form an OH- ion and a positively 

charged ion (conjugate acid)
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