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Efficiency Parameter

1. Reaction Yield

𝐴𝑐𝑡𝑢𝑎𝑙 𝑌𝑖𝑒𝑙𝑑

 𝑅𝑒𝑎𝑐𝑡𝑖𝑜𝑛 𝑌𝑖𝑒𝑙𝑑 = × 100

𝑇ℎ𝑒𝑜𝑟𝑒𝑡𝑖𝑐𝑎𝑙 𝑌𝑖𝑒𝑙𝑑

 The reaction should have high percentage of yield.



2. Atom Economy

 Atom economy describes the conversion efficiency of a

chemical process in terms of all atoms involved (desired

products produced).

𝑀𝑜𝑙. 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝐷𝑒𝑠𝑖𝑟𝑒𝑑 𝑝𝑟𝑜𝑑𝑢𝑐𝑡

 𝐴𝑡𝑜𝑚 𝐸𝑐𝑜𝑛𝑜𝑚𝑦 = × 100

𝑀𝑜𝑙. 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑎𝑙𝑙 𝑟𝑒𝑎𝑐𝑡𝑎𝑛𝑡𝑠

 For the reaction, the atom economy should be maximum.



Atom Economy

e.g.

 Rearrangement Reactions:

 These reactions involves rearrangement of atoms that  
forms molecule. Hence, the atom economy of these  
reactions are 100%.

 Addition Reactions:

 These reactions involves addition of two or more  
molecules without elimination that forms molecule.  
Hence, the atom economy of these reactions are 100%



 Conversion factor:

Amount of reactant reacted

Conversion = × 100

Amount of reactant taken



 Reaction Selectivity

Reaction Selectivity =

Amount of desired product formed

x 100

Amount of product expected on the basis of reactant  
consumed



Environmental Load Factor:

 It is represented by E and it should be minimum.

𝑇𝑜𝑡al mass of effluent formed

E = x100

𝑀𝑎𝑠s of desired products


