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11. a) The stoichiometric equation for this is:
H, + €0, — H,0 + CO
Dissociation produces:
H, +C0, » aH; + aCO, + (1 — a)H,0 + (1 — a)CO
Using the formula:

K@ _ (xc)c(xd)d (ptotal)c+d_a_b
(xa)?(xp)P \ p®
KO — (Xp20) (Xc0)? (ptotal)c+d_a_b
(xc02)*(xp2)? \ p®

With the appropriate values from the formula, and remembering to clearly show what
happens to the pressure term, by substituting the values of x according to the molar
quantities and the values of a-d from the stoichiometric equation molar quantities:

KO — A-a)'1-a)" ot 17171 _ 1-2a+a?

 (@Y(a)? ( p® ) B a?

Clearly showing that the pressure term drops out because of the stoichiometric balance in this
case.
b) At one bar, and any pressure, the reaction equilibrium constant is:

o 1—2a+a®
KO =—" —
aZ
Therefore, for a=0.5:
o 1-1+025
025

[5]
The values presented in the tables are In K, which is:
InkK®=In1=0
[2]
This value occurs in the tables on p.21 between the temperatures of 1000 and 1200 K
therefore interpolate:

T —1000 0 — (—0.366)
1200 — 1000  0.311 — (—0.366)
Therefore temperature is 1108 K. [5]
Due to the pressure term being cancelled by the balance of the stoichiometric equation, this
will also be the temperature at which the dissociation is 50% at 20 bar. [3]

c) Using Hess's Law:

H,+C0, - aH, + aCO, + (1 —a)H,0 + (1 — a)CO
The enthalpy of formation for each constituent are:
0 —393520 - 0.5 0+ 0.5 x —393520 + 0.5 x —241830 + 0.5 x —110530

[6]

Difference between left and right side of equation is -372940-(-393520)=+20,580 kJ/kmol
[3], i.e. a slightly endothermic result [1].
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