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Q1.

(@) The gaseous reactants W and X were sealed in a flask and the mixture left until the
following equilibrium had been established.

2W(g) + X(g) == 3Y(g) + 2Z(0) AH = -200 kJ mol™
Write an expression for the equilibrium constant, Kp, for this reaction.

State one change in the conditions which would both increase the rate of reaction and
decrease the value of K,. Explain your answers.

)
(b)  Ethyl ethanoate can be prepared by the reactions shown below.

Reaction 1
CH;COOH(l) + C,HsOH(l) == CH3;COOC,Hs(l) + H,O(l) AH® =-2.0kJ mol™

Reaction 2
CH5COCI(l) + C,HsOH(l) — CH;COOC,Hx(l) + HCI(g) AH® =-21.6 kJ mol™
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(ii)

Give one advantage and one disadvantage of preparing ethyl ethanoate by Reaction 1

rather than by Reaction 2.

Use the information giv
entropy change, AS™,

298 K.

CH,COCI(l)

C,HsOH(l)

CH;COOC,Hs())

HCI(g)

S*®/IK*'mol*

201

161

259

187

)

en above and the data below to calculate values for the standard
and the standard free-energy change, AG™®, for Reaction 2 at

(6)
(Total 15 marks)
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Q2.

Chlorine is formed in a reversible reaction as shown by the equation

4HCI(g) + Ox(g) == 2CL(g) + 2H.O(g)

(@) Use the data below to calculate the standard enthalpy change, AH®, and the standard
entropy change, AS™®, for this reaction.

Substance HCI(g) 0.(9) Clx(9) H,0(g)
AH®/kJ mol™ -92 0 0 242
S®/JK mol™ 187 205 223 189

Standard enthalpy change, AH®

Standard entropy change, AS®

(6)
(b) The data below apply to a different gas phase reversible reaction.

Standard enthalpy change, AH® = +208 kJ mol™
Standard entropy change, AS® = +253 J K mol™

0] Deduce the effect of an increase in temperature on the position of the equilibrium in this
reaction. Use Le Chatelier’s principle to explain your answer.

Effect

Explanation

(i)  Calculate the minimum temperature at which this reaction is feasible.

)
(Total 13 marks)
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