
Focus 17: Chemical Kinetics

The rates of chemical reactions

Integrated rate laws

Reactions approaching equilibrium

The Arrhenius equation

Reaction mechanisms

Photochemistry 



Elementary reactions

Elementary reactions are the simplest types of chemical reactions. 

They occur in a single step and involve a direct transformation of reactants 
into products at the molecular level.

Has only one transition state.
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Consecutive elementary reactions

Comparatively long-lived, can be experimentally 
detected and isolated 
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Steady-state approximation Concentrations of intermediates remain small 
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Without steady state approx.



Steady-state approximation

Exact results 
(solid lines) 

vs 

Steady-state approximation 
(dotted lines)
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Rate determining step (RDS)

Smallest rate constant

Highest activation energy

The slowest step in a reaction mechanism, which determines the overall rate of 
the reaction
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Greater deactivation Greater decay to form products

Low Pressure!High Pressure!



Michaelis–Menten mechanism

The substrate binds (non-covalent interactions) to the active site of the enzyme (biological 
catalysts), and the enzyme facilitates the conversion of the substrate into one or more products
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