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. . . Mark
e “Water gas” is a mixture of combustible gases produced from steam and coal a3r ®
according to the following reaction:
C(s) + H20(g) — CO(g) + Ha(g) AHP° =131 kJ mol '

The equation for the complete combustion of 1 mol of water gas (i.e. 0.5 mol CO(g)
and 0.5 mol Hy(g)) can be written as:

%CO(g) + Y2Ha(g) + %20x(g) — 2COx(g) + V2H20(g)

Calculate the standard enthalpy of combustion of water gas, given the following
thermochemical data.

AH®,,, (H,0) = 44 kJ mol '

AH°; (H,O(1)) =286 kJ mol

AH°; (CO5(g)) =393 kJ mol ™

Using A,,,H® = X mA;H® (products) — ¥ nA;H® (reactants) for the
vaporization of water (H,O(l) = H,0(g)) gives
AyapH® =[AH? (H,0(2)] - [AfH® (H,0(1))]

vap

= [AfH® (H,0(g))] - (-286) = +44
Hence A;H® (H,0(g)) = (+44) + (-286) = —242kJ mol !

Using A, H® = X mA;H° (products) — ¥ nA;H’(reactants) for the reaction,

rxn

C(s) + H,O(g) 2 CO(g) + Hx(g) gives
A H® =[A;H® (CO(g)] - [AH° (H,0(g))]

= [A;H® (CO(g)] - (-242) = +131

as A;H° (Hx(g)) and A;H®(C(s)) are both zero for elements in their standard
states. Hence A;H®(CO(g) = -111 kJ mol’
Using A, H* = Y mA;H® (products) — > nA;H° (reactants) for the reaction,
1KCO(g) + YaHa(g) + 1202(g) 2 COx(g) + Y2H,0(g) gives
Acomp H” = [ ArH* (CO, (€)) + > ArH (H;0(2))] I ArH® (COg)]

as the enthalpy of formation of H,(g) and O,(g) are both zero for elements in
their standard states. Hence,

AcompH® = [(% x —393) + (% x —242)] — [(% x—111)] =-262 kJ mol

Answer: -262 kJ mol™

THIS QUESTION CONTINUES ON THE NEXT PAGE.



