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{roestion 2

Helermng to the given mechanism, if the reverse of the first step forming the
intermediate (Sa™) i very rapid compared with the rate at which the intermedise reacts
to Form products in the second step (that is & 2= &), then the first step con be
considered 1w be an established o “pre-cquilibrium’, In this case, the concentration of
the intermediate Sn''" will be determined solely by the equilibrium constant for this first
step. In general, steps ina mechanism that occur before the rate-limiting step are aken
by b rapidly establizhed pre-squilibra,
In the proposed mechanism, i the Tirst step 15 a rapadly establizhed pre-equilibrivm then
the zecond step will be rate-limiting, that is

I = ky[Fe)[sn't)
The concentration of the intermediate Sn' will be governed by the equilibrium constant
foor the first step

[Snll] = & [Fe' (5"
kg [Fel]

[Adeematively, oo ardive af this cquaton the eate of the forward sep can be put equal o

that of the reverse step, that is &, [Fe™)[Sn") = & [Fe"5n™).)

I1 then follows tha

" kiks  [Fe™ P[Sn"
Ty [Fel]

IT experimentally a plod of In ([Fe™ASa™]) versus time i lingar for more than 60%
reaction then this is tvpical of a second-order reaction involving only the concentrations
ol rectand species i the rale equation (see Block 2, Table 7, p, 29, Cleardy, piven the
analysiz abowve, ihe second step in the proposed mechanism cannot be rate-limiting {even
thowgh overall it i second order). However, if the first seep is rate-limitng, then

= &y [Fel[Snt]
and this equation — and its integrated form — are consistent with experiment.

The experimental evidence points fo the first step in the proposed mechanism as being
rate lirmiting.

[ Cewmrrevr; Mot that for a reaction of the general iype
ad + BB = products

wilh & rale ecquation that 15 frst onder i esch resctant, and second order overall,
I =kg|AlB]

the appropriate integrated rate equation is given on the data sheet. ]

Dhestion 3

fal Aplod of LU versus W[5]q is a Lineweaver-Burk plor. I s denived by re-writing
thee Michselis-Menten egquation {equation #) in the {orm of a straight line:
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Thus, a phot of L, versus 1[5 = a stroght line with:
slope = K0 and intercept = 17V
Fram Figure |
intercept = 5.0 % 108 mol-! doo® 52 20 ¥V =20 % 107 mol dm— 57

(30 = 5)% 10% mol-! dm' 5

slope = =357 a8
P T =07 % 10° ol am? it




