UNIT 3: CHEMICAL KINETICS TopAll

3.4.1 Effect of Catalyst

The Alternate Pathway to Chemical Transformation
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The Alternate Pathway

A catalyst does not magically create energy; it circumvents the high-energy barrier by
providing an alternate reaction mechanism with a lower potential energy requirement.

Catalyst dramatically lowers
Activation Energy (E,).

— A a-Ea/R
K = e 4
Lowering E, results in an exponential increase in
the rate constant (k) and the overall reaction rate.

TopAll



TopAll
You’'ve Learned the Theory.

Let's Test Them Now.

Turn theory into marks with unlimited MCQs, smart analysis, and focused revision.

PracticeNow —) Atprep.topall.app

© Free Study Material, Videos & Infographics © Practice Unlimited MCQs for NEET & JEE

© Push Your Limits with Level-Based Challenges © Get Clear Explanations, Not Just Marks

© Climb the Leaderboard Among Fellow Aspirants © Track Your Performance Smarter




Potential Energy
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Key-Takeaway Box: The gap between reactants
and products (AH) remains unchanged, proving the
overall energy of the reaction is conserved.
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SYLLABUS APPLICATION
Potassium Chlorate Decomposition

Catalyst: Manganese dioxide. A small
amount catalyses a large amount of reactant.

2KC10, — 2KC1 + 30,

Reactant: Potassium chlorate Products: Potassium chloride + Oxygen

[ Without MnO_2, this decomposition is extremely slow. The catalyst provides an alternate pathway, speeding it up considerably. ]




Catalyst Boundaries: Kinetics vs. Thermodynamics w

What a Catalyst ALTERS v/  What a Catalyst DOES NOT ALTER &%
e Reaction Path / Mechanism * Gibbs Free Energy (AG)
 Activation Energy (E,) * Spontaneity (Cannot force a non-

* Reaction Rate (Speeds up forward BPONENESs A acti Rt EbdRr)

AND backward reactions equally) e Equilibrium Position

* Time required to reach equilibrium * Equilibrium Constant (K)

Catalysts change the speed of the journey, but they cannot change the ultimate destination of the reaction.
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