










Organometallic Catalysts

1. A thermodynamically favourable reactions may be slow at modest temperatures and, therefore, are not of much value 
for synthesis. The rate of reaction can be accelerated by increasing temperature but it requires high energy and, 
therefore, it is very expensive. Higher temperatures may also induce competing side reactions that will cause the 
reduction in yield of the required product. The rate of reaction of such thermodynamically favourable reactions can be 
accelerated using a catalyst.

2. A catalyst is a substance that increases the rate of a such thermodynamically allowed reaction by lowering the activation 
energy of barrier for the process without itself being consumed. A catalyst does not affect the Gibbs free energy of the 
overall reaction because G is a state function. The reaction which are not thermodynamically favourable can not be 
made favourable using catalyst. A catalyst is used in sub stoichiometric amount to bring about a reaction at a 
temperature below that required for uncatalyzed thermal reaction. If several reaction paths are possible, a catalyst may 
increase product specificity by lowering activation energy for desired path or by raising it for another.

3. A catalyst combines with the reactants or substrates to form transition state which finally produces the reaction 
products and regenerates the catalyst. The catalyst further enters the catalytic cycle and combines the reactants again 
and again. A typical catalyst may participate in a catalytic cycle 101-106 times or more. 





Catalysts are classified into two categories-homogeneous and hetergeneous.







Hydroformylation



















Monsanto Acetic Acid Process









Wacker (Smidt) Process 







Hydrogenation by Wilkinson’s Catalyst 






