Chemical Equilibrium
N2002 P3 Q3 Either
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The key stage in the manufacture of sulphuric acid is the reaction between sulphur dioxide and
oxygen.

280,(g) + O,(g) = 2804(g)  AH=-197kJmol™!
(a) Describe and explain the effect on the position of this equilibrium of increasing

(i) the pressure,

(ii) the temperature. [4]
(b) The reaction is carried out at a pressure of 5 atmospheres and a temperature of 500 °C.

(i) Inwhat respects are these conditions not what you might have expected?

(i) Suggest why these particular conditions are used. [3]

(¢) (i) Write an expression for K, for this reaction, giving its units.

(i) When a 2:1 mixture of SO, and O, was allowed to reach equilibrium at 500 °C and a total
pressure of 5atm, the partial pressure of SO, was found to be 4.7 atm.
Use your expression in (¢) (i) to calculate the value for Kp [3]
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(a)

(i) Increasing the pressure would shift the position
of equilibrium to the right (the side with fewer
molecules of gas) so as to reduce the extra
pressure applied. (ans)

(ii) Increasing the temperature would shift the
position of equilibrium to the left (favouring
the reverse endothermic reaction) so as to
remove the extra heat supplied. (ans)

®)

(i) By Le Chatelier's principle, higher yield of SO;
is obtained with high pressure and low
temperature. Hence, the conditions stated are
not what might have been expected. (ans)

(if) These particular conditions (a compromise) are
used because too high a pressure would result
in higher cost (since equipment used must be
able to withstand the high pressure) and too
low a temperature would result in the reaction
being too slow. (ans)
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@ 250,(g) + 0(e) = 2504(8)
At equilm, 47am

Atequilibrium,  pso, + po, = (5 —4.7) atm
=03 atm
Since mole ratio SO,: 0, =2:1
. pso,=0.2atm; po,=0.1 atm
@n:  _ -
o Kp= e = 5522 atmy
P 0.27(0.1)

=5520atm™  (ans)




