Section C
Question 16

(a)  J=kp[HPOL-]2[OH P
Total 2

Nore: No marks if you miss out @and §, when asked for a plausible rate
equation make it general, do not use information in fellowmng sections.

(b}  The plausible rate equation suggests that rate depends on concentration of
H-PO-~ and OH-. The isolation method eliminates rate dependency on ane of
these by armanging for one reagent to be in large excess (ten-fold or more). As we
require partial order in OH" the excess reagent must be HaPO5~

Thus kg[H-PO,~]® remains effectively constant so that the equation in (#) can now
read:

J= kg [OH-P
This 1s now a pseudo-order reaction.

Total 5

{c)  Asfrom (b) we have J = kg’ [OH™]8. S0, one method is to find J values
from the kinetic profile for the concentration ([OH™] }-time plot (tangents to the
curvel.

Taking logs InJ = Inkg" + fIn[OH]

Thus a plot of InJ vs In[OH"] should give a straight Iine whose slope is close to B
which should equal 2.

Alternatively use the second-order integrated rate equation whence s plot of

1 ;
——— w5 time should be inear.
[OH"]
But note that the reaction must have gone to at least 50% completion for this to be
reliable.

Total 8

Note! The question asks you 1o describe 2 approaches to confirm that the order
15 2. Several students described an approach that confirmed that the order was
not 1. These received some but not all the marks for this secrion.

Advice notes and comments: (i) Notice how this question starts with seven easy
marks. Beware of jumping in recklessly emly 1o find when vou get 1o (c} {eight
muarks) vou can't do it (i) Do not confuse ¢ (time) with T (temperature ). If vou
are asked to determine the order of reaction vou do not have to consider varving
the temperature, indeed such an experiment needs o be performed under
isothermal conditions.



