Collision Theory

(Kinetic Molecular Theory)
Two Assumptions

1. Collisions must occur between reactant particles in order to produce products.

2. For single reactant particles, collisions between like particles must occur.

Theoretical Factors

1. Rates depend directly on the number of collisions.

2. Rates depend on the number of effective collisions.

a) Activation Energy (minimum energy needed by colliding particles to have an effective collision)

b) Collision Geometry (spatial orientation)
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Transition State Theory

· Each particle has kinetic energy

· As the reactants collide (forming the transition state / activated complex) the kinetic energy is transferred to potential energy

· As products are formed the potential energy is transferred back to kinetic energy

Potential Energy Diagram
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Exothermic Reaction


Ea(rev) = Ea(fwd) + (H

Endothermic Reaction


Ea(rev) = Ea(fwd) - (H
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