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AQA A2 Chemistry 

10 Thermodynamics

1
(a)
Lattice formation energy is the energy released when 1 mole of an ionic solid [1]; is formed from its constituent gaseous ions [1]

(b)
(i)
2Li+(g) + O2−(g) ( Li2O(s) [1] for balancing; [1] for state symbols


(ii)
Ca2+(g) + 2Cl−(g) ( CaCl2(s) [1] for balancing; [1] for state symbols

(c)
CsCl, KCl, NaCl, LiCl [1]; positive ions decrease in size from Cs+ to Li+ [1]; 



lattice dissociation energy increases as the ionic radius decreases [1]

(d)
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Na(g) + I(g)

Na(g) + 121,(g)

Na(s) +1121,(g)

END

K Na(9)* + I(g)

Nal(s)

-314

—684

All enthalpies in k) mol-






 [3] for all stages correctly labelled; [2] if one error; [1] if two errors

(e)
ΔHf for NaI(s) = +109 + 107 + 494 + (−314 ) + (−684 ) = −288 kJ mol−1 [2]
2
(a)
S = S (products) − S (reactants)


= 127 − [(2 × 131 ) + 198] [1] = 127 − 460 = −333 J K−1 mol−1 [1]

(b)
H = Hf (products) − Hf (reactants)


= −239 − [0 + (−111)] [1] = −239 + 111 = −128 kJ mol−1 [1]

(c)
G = H − TS


= −128 − 
[image: image2.wmf] [1] = −128 + 99.2 = −28.8 kJ mol−1 [1]

(d)
G = H − TS = 0



So, −128 – T ×
[image: image3.wmf] = 0 [1]


T = 128 × 
[image: image4.wmf] = 384 K or 111°C [1]

(e)
A catalyst increases the rate of the reaction [1]; it has no effect on the methanol yield
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