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Raw Material (in mg) Product and waste (in mg)

Salicylaldehyde 122 Product 422

Pyridyl piperazine 162 Waste 61.4

4-bromo phenyl boronic acid 199 Recovered 
Meglumine (98%) 19.1

Meglumine 19.5

Total 502.5 Total 502.5

Consideration:

 Water used for the workup was not considered for the calculation. 
 The solvent used for recrystallization was not considered. 

E-factor (E) =   61.4 mg of waste     
    422 mg of product 
= 0.1454

Mass Intensity = 502.5 mg of raw material used
          422 mg of product 
= 1.1907

Process Mass Intensity (PMI) = E factor + 1 
= 0.1454 + 1
= 1.1454

Atom economy = Molecular mass of the desired product
        Molecular mass of all the reactant 
=          422      
   122 + 162 + 199 
= 422
   483 
= 0.8737

Generalised Reaction Mass 
efficiency (RME)

=    1 
   1 + E  
=       1
   1 + 0.1454 
= 0.8730

Kernal RME = Atom economy × Yield 
= 0.8737 × 0.98 
= 0.8563

Curzon’s RME =         Mass of the product 
    Mass of the reactants + catalyst
=      0.422
    0.483 + 19.5 
= 0.0211

Environmental impact factor 
based on molecular weight (Emw)

=              1             ˗ 1   
    Atom economy 
=      1      ˗ 1
    0.8737



= 1.1445 - 1
= 0.1445

Yield (%) =    Actual yield    × 100
  Theoretical yield 
= 413.6   × 100  
    422   
= 0.98 × 100  
= 98%
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