Chemical Equilibrium FAQ 2
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Non-renewable energy sources like natural gas and crude oil are depleting at a fast rate.

(a) One of the uses of natural gas is the reforming of methane to produce pure hydrogen gas
which is widely used in the Haber process to manufacture ammonia. This method is also
being considered as a means to produce the hydrogen required by fuel cells.

CHq(g) + H0(g) 3Hx(g) + CO(9)

In an industrial reformer, methane and steam are sealed into a vessel at 700 °C. The initial
partial pressure of each gas in the vessel is 1 atm. When equilibrium is reached, 40 % of the
methane was converted to carbon monoxide

() Calculate the value of the equilibrium constant, Ko, for the reaction at 700 °C.
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The following data shows how the percentage of Hy in the equilibrium mixture varies

with temperature and the volumes of the reaction vessel in a methane reformer.

Temperature Percentage of H in the equilibrium mixture
I°c for vessel with volume
Xm® Ym® zZm®
550 168 0.87 0.009
650 2.99 154 0.016
750 571 3.02 0.032
850 11.9 6.70 0.077
Use the data to

1 deduce whether the production of H; is an exothermic or endothermic process

1l arrange, in increasing order, the volumes X, Y and 2.

Explain your answer.
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(@) CHs + H:O = 3H: + CO
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‘When temperature increases (from 550°C to 850°C),

Percentage of Hz increases (from 1.68% to 11.9%), thus forward reaction is
favoured.

By L.C.P, endothermic reaction is favoured.
Hence, production of Hz is endothermi

‘When volume changes fromZ to X,

Percentage of Hz increases (from 0.009% to 1.68%) thus forward reaction is
favoured.

‘When equilibrium shifts to the right, the number of moles of gas increases.
By L.C.P. pressure has decreased/ volume has increased.

Hence, increasingorder:Z <Y <X




