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Q.1(a) Explain in-process quality control and validation of a large-scale process. [7] 
Q.1(b) Explain scale up process of an API quoting example of a case study related to it.  [8] 

   
   

Q.2(a) What does make a liquid-liquid mixture a maximum boiling azeotrope? Explain the separation process 
of azeotropic mixture of ethanol-water with appropriate schematic. 

[7] 

Q.2(b) What is nucleation? Explain the recovery process of penicillin by solvent extraction with proper 
schematic.  

[8] 

   
   

Q.3(a) Describe the industrial production of TNT with a neat, detailed flow sheet. [7] 
Q.3(b) Draw a process flow diagram representing benzoic acid manufacture by toluene oxidation. Also, write 

the stoichiometric equation of the step producing chlorinated wastes in VCM manufacture and give 
examples of the wastes produced. 

[8] 

   
   

Q.4(a) Explain the production of methanol by bubble column reactor with neat diagrams. [7] 
Q.4(b) Describe the production of penicillin with a simple schematic diagram. [8] 

   
   

Q.5(a) Explain the various components of a Safety Data Sheets (SDS).  [7] 
Q.5(b) Explain various stages of Effluent treatment with suitable diagrams and flowcharts.  [8] 

   
   

Q.6(a) Explain the mechanism of surface filtration and depth filtration. Explain the working principles of 
plate-and-frame filter with schematic. 

[7] 

Q.6(b) Describe all the steps involved in production of KCl by shaft mining until crystallization. [8] 
   
   

Q.7(a) Depict various stages involved in upscaling of a small scale NCE to a large-scale API through a 
sequential flow diagram. 

[7] 

Q.7(b) Explain the importance of implementation of ISO 14001 with respect to a chemical industry.  [8] 
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