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TABLE 14.3 Rate Laws for Elementary Steps

Elementary Step Molecularity Rate Law
A — products 3 Rate = k[A]

A + A — products 2 Rate = k[AJ?

A + B — products 2 Rate = K[A][B]
A + A + A — products 3 (rare) Rate = K[A]®

A + A + B — products 3 (rare) Rate = K[A]*[B]

A + B + C — products 3 (rare) Rate = K[A][B][C]
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Energy Diagram for a Two-Step Mechanism

Because E, for Step 1 > E, for Step 2, Step 1
has the smaller rate constant and is rate limiting.

~

A P ' Transition ( o Step 1 has higher
states ivati
activation energy.
/ o Step 1 has smaller
rate constant.
T
Eq o Step 1 determines
overall rate.
2
L
=
3
Reactants AZ]
rxn
Products
Step 1 i Step 2 ]
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En

ergy Diagram for Catalyzed and
Uncatalyzed Pathways

A
Transition state
Transition
states
O; + O
55 &—i— ) Uncatalyzed
é pathway
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Catalyzed pathway:

lower activation
energy barrier
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