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Equilibrium

Learner Resource 1 Introducing the Equilibrium Constant

Distribution of ammonia between two immiscible solvents
The table below shows the results of an experiment in which trichloromethane (CHCl3) was mixed with aqueous 
ammonia solution and shaken. The two solvent layers were allowed to separate and the concentration of ammonia in 
each layer was then measured. The experiment was repeated with different amounts of ammonia.

Concentration of ammonia in CHCl3 layer
(mol dm-3)

Concentration of ammonia in aqueous layer
(mol dm-3)

0.0574 1.35

0.0429 1.05

0.0348 0.825

0.0261 0.648

0.0208 0.513

• How could the concentration of ammonia be determined?

• The results show that ammonia is more soluble in water than in trichloromethane. Why is ammonia so soluble in 
water?

• What do you notice about the ratio of the concentrations of ammonia in each layer?

The ratio [NH3]aq / [NH3]CHCl3 is called the partition coefficient for the equilibrium. It is constant unless the temperature 
is changed.

The equilibrium between hydrogen, iodine and hydrogen iodide
Hydrogen gas was mixed with iodine vapour and heated until no more hydrogen iodide was produced. The amounts 
of each substance at equilibrium were as follows:

[H2] mol dm-3 [I2] mol dm-3 [HI] mol dm-3

4.56 × 10-3 0.74 × 10-3 13.54 × 10-3

3.56 × 10-3 1.25 × 10-3 15.59 × 10-3

2.25 × 10-3 2.34 × 10-3 16.85 × 10-3

• Write an equation for the reversible reaction between hydrogen and iodine to make hydrogen iodide.

• What do you notice about the ratio [HI] / [H2] [I2] ? 

• What about the ratio [HI]2 / [H2] [I2] ? Which formula gives the better constant?

The following results were obtained for an experiment in which hydrogen iodide was heated. It was carried out at the 
same temperature as the previous experiment.

[H2] mol dm-3 [I2] mol dm-3 [HI] mol dm-3

0.48 × 10-3 0.48 × 10-3 3.53 × 10-3

0.50 × 10-3 0.50 × 10-3 3.66 × 10-3

1.14 × 10-3 1.14 × 10-3 8.41 × 10-3



2
© OCR 2015 AS and A Level Chemistry A

Equilibrium

• Can you explain why the concentrations of hydrogen and iodine are the same in each experiment?

• Calculate the ratio [HI]2 / [H2] [I2]. Do you get similar values to the previous experiment?

The equilibrium constant
Experiments like these have shown that for an equilibrium 

aA + bB  cC + dD

the ratio [C]c [D]d / [A]a [B]b is constant at any particular temperature. It is called the equilibrium constant and has the 
symbol Kc.

• Explain why the equilibrium constant for the equilibrium H2 + I2  2 HI has no units.

• Write an expression for the equilibrium constant for the reaction N2O4  2 NO2 

• What units does this equilibrium constant have if the concentrations are in mol dm-3?
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