Cuestion §
(e} A reasonable rabe sguation would be:
J= kg [S.0.0 110 P [HH
where & F and yare partial orders of reaction and &, is the rate constant.
The initial rate of reaction can be expressed as:
T = Rl 82057 [ (105" 1P 1H

Experiments are therefore performed mowhich the initial concentrations of sebected
recagents are kept constant: it is ot really necessary to have reagents in excess.

The initial rates of reaction are measured as a function of:
(i) 15205 [ with [1057 ] and [H* |y hebd fined:
(i) 10y~ | with [8:047 Ly and [H* ), held fixed;
{iii) [H*Jy. with [$3042 |y and [104 ], held fixed.
For exampde, for the first ser of experimcnis:
Jo= 5050 W (e’ = k(104 TP H 1Y)
s that
InJy = lnky" + aln (52057 ],
g0 a plot of InJfy versus In [$20,° ), will be a straight line with slope o
A similar seratepy can be used o determine both J and ¥

(i e 5 and yare integers, then their values could be found by imspecting a mble of
resulls, rather than graphical plotring, )

Cince the partial orders of reaction are konown, the daia collected in experiments (1), (i)

and (iii} can then be used to find an average value of the rale constant, k. The rate
equation has then been fully cstablished.

Since the measurement of initial rates depends only on the species presem initially in the
reaction mixture, the method 15 generally used 1o stedy reactions in which a produoct
decomposes, or interferes in some way with the progress of reaction,

(b} (D Using the resction vanable, [17] = x; [HY] = [H*], — &=

=0 that
[H*] = [H*] = 6[17]
When t=10.5%

[H*]=1.0% 107 mol din? = 6 2.5 % 10 mol dm-*
=15 % 1 mol dm?
{1} The experimental rate equation given in the question is second order in [H*], so the
appropriste integrsed form {given on the data sheet) is:

[A]l [Al

Ciiven that [HY] = B.5 % 1075 mod doe? afier 005 5 of reaction, and alse that
[H*l = 1.0 x 1004 mol dew?, then

= akpr {with a = Gin this case)

e =Kk X5y
8,53 10 moldm=® 1.0 10" moldm™ "
Ry
{1176 — 107 % 10° mol~* dm® g
Gl 5
i}

ke = 5.9 % 102 dm? mol-! s



