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Process Description:  
For this process, UNIFAC is selected as property package. Toluene & Nitric acid are reactants. 
Sulfuric acid is used as catalyst in this process. After mixing of reactants, the mixed stream is 
supplied to a kinetic reactor wherein reaction between Toluene and Nitric acid occurs. The 
reaction is assumed to be first order wrt both Toluene and Nitric acid to produce o,p and m- 
nitrotoluene in the proportional of 58:39.5:2.5 respectively; giving 99.5% conversion of Toluene. 
The reaction occurs at 310K and at atmospheric pressure. The outlet stream from the reactor is 
again mixed with Sulfuric acid so as to ensure high rates of reaction in the further process. This 
mixed stream is passed through the heater so as to ensure favourable reaction conditions 
upstream to the reactor by heating it to 343K (reaction temperature). In the reactor, Mononitro 
toluene reacts with nitric acid in the presence of sulfuric acid to give dinitrotoluene, for simplicity 
it was assumed that only 2,4 and 2,6-DNT are formed in the proportion of 77: 23 respectively. 
For the later reactor, there are two reactions taking place. One is the production of 2,4-DNT 
from o-nitrotoluene and other is the production of 2,6-DNT from p-nitrotoluene. Order of 
reactions here too is first order wrt each reactant. In these reactions, 60% conversion of 
o-nitrotoluene and 47.5% conversion of p-nitrotoluene were recorded. Then the desired product 
is 2,4 DNT.  
As the reactions get complete, separation needs to take place to separate the desired product 
from the rest as output stream contains unreacted reactants, side product and spent acid. 
Effluent is sent to separator wherein spent acid is separated before it is sent to the distillation 
column. This is due to the fact that separating spent acid with the use of a distillation column is 
not favourable as it consumes a lot of energy as the heat of vaporization. Impure DNT stream 
after removal of spent acid now goes into the distillation column. The input to DC contains 
isomers of both MNT and DNT, from which 2,4 DNT needs to be separated majorly. Here the 
almost pure (99%) stream comes out from the bottom and rest goes out as Lights from the top. 
It is recycled in the actual plant process. It is to be noted that the complete process is conducted 
at atmospheric pressure. 
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Important stream compositions: 

1. Stream leaving 1st reactor: 

 



2. Stream leaving 2nd reactor: 

 
 
3. Product stream: 

 


