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SECTION A  

(5Qx4M=20Marks) 

S. No.  Marks CO 

Q 1 Calculate and compare the atom efficiency of the following non-catalytic 

and catalytic reactions. 

Non-catalytic route: 

3CH3–CHOH–CH3 + 2CrO3 + 3H2SO4    →  3CH3–CO–CH3   

                                                                          + Cr2(SO4)3 + 6H2O 

Catalytic route: 

 
Molecular weights: 

CH3–CO–CH3  = 58 g/mol; Cr2(SO4)3  = 392 g/mol; H2O = 18 g/mol 

H2 = 2 g/mol  

4 CO1 

Q 2 Write the mechanism of isomerization over a bifunctional catalyst. 4 CO2 

Q 3 Give any two changes that occur during the calcination of the catalyst. 4 CO2 

Q 4 List any one method each for the surface and bulk composition and 

surface and bulk structure of the catalyst. 
4 CO3 

Q 5 Give the name of a catalysts each for any two biofuels and biochemicals 

production. 
4 CO4 

SECTION B  

(4Qx10M= 40 Marks) 

Q 6  Discuss the mechanism of the catalytic cracking and the generation of 

active sites required for the same in zeolites. 
10 CO2   

Q 7 Describe the manufacturing and activation of hydrotreating catalyst. 

(Or) 

Explain the manufacture of alumina support and its impregnation with 

platinum for the catalytic reforming catalyst.  

 

 

10 

 

 

CO2 

Q 8 Explain the method of temperature programmed desorption of ammonia 

for the determination of the acidity of the catalyst.  
10 CO3 

Q 9 Explain the mechanism of hydrothermal liquefaction to convert waste 

into bio-oil and catalyst development for the same. 
10 CO4 

SECTION-C 



(2Qx20M=40 Marks) 

Q 10 The following data was obtained when nitrogen adsorption was carried 

out for Fe-MCM-41 catalyst at liquid nitrogen temperature after 

degassing at 300oC and 200 mm Hg. 

  
Calculate Langmuir surface area of the catalyst. 

                                                  (Or) 

For the above data, calculate the BET surface area of the catalyst. 

20 CO3 

11 (a) Discuss the mechanism of hydrocracking, the active centers and 

their amount on the product distribution.   

(b) List out the various steps involved in the assembly of solid 

catalyst and describe any two of them in detail. 

10 

 

10 

CO2 

 




