Activated complex theory
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The diagram depicts a reaction coordinate.
The intermediate is the activated complex.



The Arrhenius equation

The Arrhenius model for the temperature dependence
of the rate constant is:
e = dexp |- E_ﬂ}
= AEXD RT
A Is the pre-exponential or frequency factor.
E_ IS the activation energy.

Is this exponential dependence accidental?

No, it is not. We will see that the activation energy
can be related to the enthalpies of the forward and
reverse reactions.



Linearized Arrhenius equation

The empirical observation is that:
E,

In(k) =1In(4) — BT

for many reactions. This means that a plot of

In(k) vs. 1/T gives a straight line.

A is the intercept and -E_/R is the slope of

the line. For example, If we take two rate constants

at two temperatures we have:

1 kN E,/1 1

n(k_l) - R (T2 _Tl)

Since we will not use least-squares fitting (to a line),
The most common for for problems is the above form.




Experimental determination of
Arrhenius parameters

We can plot In(k) vs. 1/T to determine the

activation energy. 2 i)
n

a 1
4(7)
A plot of In k vs. 1/T yields a slope of -E_/R

and an intercept of In A. You may solve for

E. when you have two rate constants at two
temperatures: Rln (ﬁ)
E,=—

ey

(r;-7;)
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Arrhenius plot
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