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(vi) Maxwell and Boltzmann energy - distribution curve: Increasing the temperature of a
reaction mixture increases the fraction of molecules, which collide with energies greater than Ea.
It is clear from the curve that with rise 10°C temperature, the area showing fraction of molecules
having energy equal to or greater than activation energy gets double leading to doubling the rate

of reaction.
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(v) Arrhenius Equation: It relates rate constant with temperature by following way

~E IRT

k=Ae™™

Where, A= Arrhenius factor or the frequency factor. It is also called pre exponentlal factor

R=Gasconstant '« sevitisma

Ea = Activation energy measured in Joules/mole (J mol - 1)

Ink= lnA EJAT

logk = 1§ a2 Ea
&N 2.303RT

The plot of log k vs 1/T gives a straight line with
Slope =—Ea /2.303R and intercept =log A.

Intercept = log A

E,
L

Slope = -~

Y

So we can calculate Ea and A by using these values o

If k1 and k> are the values of rate constants at ! éniperatures T and Tz then

wr —
Aot betwewny In ke and 1T

(n K [
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18. Effect of catalyst:

e A catalyst is a substance which increases the rate of a reaction without itself undergoing any

permanent chemical change.
The action of the catalyst can be explained by intermediate complex theory.

According to this theory, a catalyst participates in a chemical reaction by forming temporary
bonds with the reactants resulting in an intermediate complex. This has a transitory existence
and decomposes to yield products and the catalyst.

The catalyst provides an alternate pathway by reducing the activation energy b/w reactants
and products and hence lowering the potential energy barrier which shown in figure.
According to Arrhenius equation that lowérs the value of activation energy faster will be the

rate of a reaction.
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19. Collision theory of chemical reactions: This theory was developed by Max Trautz and

William Lewis. It is based on kinetic theory of gases, According to this theory,

For a reaction to occur there must be collision in b/w reacting molecules.
The number of collision per second per unit volume of the reaction mixture is known as
Collision frequency (Z). -

All collisions do not lead to the formation of products. Only effective collision brings about a
chemical reaction. '

Collisions which lead to the fonﬁﬁtion of product molecules are called Effective collisions.
For effective collision reacting molecules must possess a minimum amount of kinetic energy
(threshold energy) and proper orientation of collision T

For effective collisions, another factor P, called the probability or steric factor is also
introduced. It takes into account the fact that in a collision, molecules must be properly
oriented i.e.,

-E,

—_—

TR E LS : Rafezpzda.eﬂ Gy Lk

Where, Zap represents the collision fréquency of reactants, A and B and e /RT represents the

fraction of molecules wi't_:h energies equal to or greater than Ea. And P is called the
probability or steric factor. .
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