Chemical Equilibrium
Homogeneous ~ all substances involved are in the same phase.

Phase ~ a better way of saying physical state.

Dynamic equilibrium ~ a reversible reaction in a closed system.

Dynamic ~ the reaction is still continuing.

Equilibrium ~ constant amounts of everything.

Many reactions are reversible and do not go to completion but end up as an equilibrium mixture of reactants and products. For example the reaction of ethanol with ethanoic acid to produce ethyl ethanoate and water;


aA
bB
cC
dD
C2H5OH + CH3COOH               CH3COOC2H5 + H2O

The ratio of reactants to products is called the equilibrium constant Kc where k is constant at fixed temperature and c stands for concentration.
Kc = [C]eqmc [D]eqmd / [A]eqma [B]eqmb
Kc is found experimentally for any particular reaction at a given temperature.

0.1mol of ethanol is mixed with 0.1mol ethanoic acid solution and allowed to reach equilibrium. The total volume is 20cm3. By titration, 0.033mol of ethanoic acid is present at equilibrium.
How much ethanol is present at equilibrium?

How much ethyl ethanoate is present?

How much water is present?

Work out the concentrations of each component and substitute them into the equilibrium equation and work out the value of Kc.

Kc and the position of the equilibrium

If Kc is much greater than one, 
· the equilibrium lies to the right

· the products are favoured

If Kc is less than one,

· the equilibrium lies to the left

· the reactants are favoured

If Kc is greater than 1010 the reaction is regarded as having gone to completion.

If Kc is less than 10-10 the reaction will not take place at all.

Write an expression for Kc and determine the units for each of the following;

2SO2 (g) + O2 (g)           2SO3 (g)
N2O4 (g)                 2NO2 (g)
2HI (g)                   H2 (g) + I2 (g)
