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RRK model

Elaborated by R.A. Marcus, into the ‘RRKM model’

RRKM theory (Rice–Ramsperger–Kassel–Marcus theory) is an improved version of RRK theory that gives a 
more accurate prediction of unimolecular reaction rates (energy-resolved), especially by including 
quantum mechanics and transition state theory ideas.

• Energy levels are treated as quantized, not continuous (unlike the purely classical RRK)

• Instead of simply assuming how likely a bond is to break, RRKM counts the number of quantum states 
available at the transition state compared to all the states in the molecule.



https://pubs.acs.org/doi/abs/10.1021/acs.jpclett.1c03813
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Diffusion controlled reactions 

Chemical reactions in which the rate is limited by how quickly the reactants can 
diffuse through the medium (usually a liquid or gas) to find each other, not by the 
energy barrier for the reaction itself.



Diffusion controlled reactions 

Cage effect – reactants surrounded by a solvent cage
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two diffusing molecules come into contact close enough to 
react.

This expression gives the maximum rate at which A and B can 
react, limited only by how fast they can find each other via 
diffusion
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Diffusion controlled vs Activation controlled 

critical distance for reaction

Fick’s First Law of Diffusion.

Molecules move from regions of high concentration to low 
concentration, and the flux is proportional to the concentration 
gradient



Diffusion controlled vs Activation controlled 

critical distance for reaction

J - diffusion flux - the rate at which species 𝑖i is transported 
(amount per unit area per unit time).
D - diffusion coefficient (diffusivity)
φ - concentration
x - position
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Diffusion controlled vs Activation controlled 

K is the equilibrium constant for
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