Advice notes and comments: Note the mark distribution in this guestion. Part (a)
VSEFR might look an attractive proposition, but it is worth less than half the
marks. A number of students overall grade was affected by only answering pari
{al of this guestion.

Question 20

(a) You need to determine where both metal oxides cross the carbon
monoxide line. To make life easier for you. join up the two black squares on the
copy of Figure 3 you are given in addition to the cxam paper.

You should clearly see that zinc crosses this line at about 1 250 K and (by suitable
extrapolation) see that calcium will cross the line at about 2 650 K. Above these
temperatures reduction of the oxide to the metal is thermodynamically favourable,
which is the case of calcium i3 too high to carry out economically.

Total 4

Advice notes and comments: So there's four marks for making four points, i.e.
stating the two temperatures, a comment on their significance and wity you feel
this method is not suitable for calcium,

(b} (1} Here you should use the equation:
AGS = AHZ - TAS?

Starting with the reaction at 298.15 K (being careful to note the stoichiometry of
the reaction)

AHE =(-9258/3) =—308.6 kI mol-!

Age - [1043 2050 2x378
. 3 2 3

} J K= mol-!

=—106.3 J K- mol-1
AGE =-308.6 kI mol-! + (298.15 x 106.3) J mol-!
==276.9 kI mol-!
For reaction { 1at 2 000 K
AG® = -308.6 kI mol=! + (2 000 x 106.3) J mol-!
=-96.0 kJ mol-!
Total 6

Advice notes and commenis: Marks are awarded jor each step so try to lay your
calculation our clearly and logically, thar way credit can be given if ervors do
creep into the calculation at any stage.

{1} Here you will be awarded marks for cormectly transferring your points to the
graph supplied, and jomning them by a straight line.

The straight line intersects the CO line at roughly 900 K. (scriptmarker will be
looking for any reasonable value here).
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