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7.10. Pseudo-molecular reactions

A number of reactants are -known which have

‘molecularily greater than one but they are of first order
reactions. Such reactions are called Pseudo molecular-
reactions. -
Pseudo unimolecular reactlons The reactions which
are not unimolecular but under certaln conditions, they
behave like ummolecular are called Pseudo-unimolecular
reactions. In such reactions generally water is taken in
large excess so that it's concentration remains constant
durmg the reaction. |

For example : .o
(a) Hydrolysns of an ester : The reactlon is,

CH3COOCH3+ H,0 —5 CcH COOH+CH30H

 (excess) Jlr
When H O is present in large excess, it's rate of
~ reaction may be written as

X krcH, ;COOCH,][H, 0]

dt
- = K'[CH COOCH3] | |
Thus the reactlon follows first order kinetics hence

it is not a blmolecular reactlon but a pseudo- -unimolecular
- reactlon - _
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Each reaction rate coefficient k has a
temperature dependency, which is usually given

by the Arrhenius equation:

Ea

k = Ae &T,
E, is the activation energy,; R is the gas
constant. Since at temperature T the molecules
have energies given by a Boltzmann
distribution, one can expect the number of
collisions with energy greater than E, to be
proportional to e “/rT. The coefficient, A, is the

pre-exponential factor or frequency factor.

The values for A and E, are dependent on the
reaction. There are also more complex
equations possible, which describe temperature
dependence of other rate constants that do not
follow this pattern.

Temperature is a measure of the average
kinetic energy of the reactants. As temperature
increases, the kinetic energy of the reactants
increases. That is, the particles move faster.
With the reactants moving faster this allows
more collisions to take place at a greater speed,

so the chance of reactants formina into
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products increases, which in turn results in the
rate of reaction increasing. A rise in ten
degrees Celsius results in approximately twice

the reaction rate.

Scanned with CamScanner



