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Activation energy of a chemical reaction
The use of catalysts enables chemical reactions with higher reaction rates 
at lower temperatures. Catalysts offer alternative reaction pathways with 
lower activation energies. 
Activation energy is the energy required for a chemical reaction. Catalyst 
cannot enable chemical reactions which are thermodynamically  
impossible. 

Catalysts and catalysis

Commercial 
catalysts
(Hayes& 
Kolawzkowski 
1997)

CATALYST is a substance that increases the rate at which chemical 
reaction approaches equilibrium without itself becoming permanently 
involved in the reaction.

CATALYSIS is the process in which the rate of a chemical reaction is 
increased by means of a chemical substance (catalyst). Catalysis is the 
art of manipulating chemical molecules in order to facilitate their  
transformation along the desired reaction pathway. Most of the industríal 
chemical reactions are catalyzed.
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Exhaust gas catalysis (three-way catalysis)

Automotive exhaust gases from the engine are converted by the catalytic 
converter. In the engine, the fuel is combusted with the electronically 
controlled  air-to-fuel ratio. In the converter, the chemical reactions occur 
at active surface sites. The desired reactions (oxidation of carbon  
monoxide and hydrocarbons as well as reduction of nitrogen oxides) can 
be controlled by the selection of the suitable catalyst, i.e. the composition 
and structure of a catalyst affect the selectivity and activity.

How does a catalyst work? 

A catalyst works by providing an alternative reaction pathway to the 
reaction product. The rate of the reaction is increased as this alternative 
route has a lower activation energy than the reaction route not mediated 
by the catalyst. 

Ulla Lassi
Phone.: 00-358-400-294 090

Steps in catalytic reaction

In heterogeneously catalyzed reactions, the chemical reactions take  
place at either the liquid/solid or the gas/solid interfaces. The catalytic 
reaction steps are as follows: 
(1) External diffusion of 

reactant(s) 
(2) Internal diffusion of 

reactant(s)
(3) Adsorption of 

reactant(s)
(4) Surface reaction
(5) Desorption of 

product(s)
(6) Internal diffusion of 

product(s)
(7) External diffusion of 

product(s)  

Steps in catalytic reaction

Ref. Holmgren, A. (1998) Dissertation, Chalmers University 
of Technology, Sweden.
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