
Name: 

Enrolment No: 
 

UNIVERSITY OF PETROLEUM AND ENERGY STUDIES 

End Semester Examination, July 2020 

Course:   Catalysis and Catalytic Materials                                                           Semester: II  

Program: M.Tech (CE+PDE)                                                                                  Time 03 hrs. 

Course Code: CHPD7020                                                                                       Max. Marks: 100 

 

Instructions: 

                                                          Part I                             5 X 10 = 50 Marks 

S. No.  Marks CO 

Q 1 Name the five steps involved in the mechanism of heterogeneous catalytic reaction and explain 

any two of them in detail.  
10 CO1 

Q 2 Explain the drivers of refinery catalyst’s market and any one catalyst technology for 

the production of petrochemicals 
10 CO2 

Q 3 Arrive the active centers required to be present in hydrocracking catalyst based on the 

reaction mechanism. What are the important considerations in the catalyst design for 

hydrocracking and how do they affect the product profile? 
10 CO3 

Q 4 Describe a method each to determine the surface structure and surface elemental 

composition of the catalyst. 
10 CO4 

Q 5 Explain the three-way catalyst system for removing the air pollutants from the 

automobile exhaust. Why does it fail for lean-burn engines and what is the alternate 

system to overcome this failure? 
10 CO5 

 

 

 

 

 

 

 

 

 

 

 



Name: 

Enrolment No: R670219001 
 

UNIVERSITY OF PETROLEUM AND ENERGY STUDIES 

End Semester Examination, May 2020 

Course:   Catalysis and Catalytic Materials                                                           Semester: II  

Program: M.Tech (CE+PDE)                                                                                  Time 03 hrs. 

Course Code: CHPD 7020                                                                                       Max. Marks: 100 

 

Instructions: 

                                                          PART II                             5 X 10 = 50 Marks 

S. No.  Marks CO 

Q 1 Explain the catalyst and the catalytic cycle involved in the Cativa process for the 

manufacture of acetic acid. 
10 CO1 

Q 2 Synthesis of ZSM-5 is carried out by hydrothermal crystallization of gel of 

composition;    0.12 TEAOH 0.3 Na2O 0.1 Al2O3 SiO2 250 H2O. The volume of 

autoclave used is 250 ml and the volume of gel to be taken is 2/3 of the volume of 

the autoclave. Calculate the weight of following reactants to be taken to get the 

above gel composition; 

(i)       Ludox HS-40 

(ii) TEAOH (35% aqueous solution)  

(iii) NaOH 

(iv) Sodium aluminate (NaAlO2) 

 

10 CO2 

Q 3 Iron-Cobalt oxide (Fe2O3 – Co2O3) having Fe/Co atomic ratio of 2 is to be prepared 

from the following precursors; 

(i) Ferric sulphate 

(ii) Cobaltic chloride 

(iii) Sodium hydroxide. 

Calculate the amount of each of the above precursor to be taken for preparing 10 kg 

of iron-cobalt oxide. 

 

10 CO3 

Q 4 Write a review of research work reported on the advancement of catalysts for 

hydrotreating in the last 5 years. 10 CO5 

Q 5 Calculate the Langmuir and BET surface area and pore size distribution (BJH) from 

the following adsorption isotherm data. The conversion factor for converting gaseous 

nitrogen volume to liquid nitrogen volume is 0.0015468. 
10 CO4 



 

       

   

 

 

 

 

 



 

Name: 

Enrolment No: R670219002 
 

UNIVERSITY OF PETROLEUM AND ENERGY STUDIES 

End Semester Examination, May 2020 

Course:   Catalysis and Catalytic Materials                                                           Semester: II  

Program: M.Tech (CE+PDE)                                                                                  Time 03 hrs. 

Course Code: CHPD 7020                                                                                       Max. Marks: 100 

 

Instructions: 

                                                          PART II                             5 X 10 = 50 Marks 

S. No.  Marks CO 

Q 1 Explain the catalyst and the catalytic cycle involved in the Wacker process for the 

manufacture of acetaldehyde. 
10 CO1 

Q 2 Synthesis of ZSM-5 is carried out by hydrothermal crystallization of gel of 

composition;    0.1 TEAOH 0.25 Na2O 0.1 Al2O3 SiO2 300 H2OThe volume of 

autoclave used is 250 ml and the volume of gel to be taken is 2/3 of the volume of 

the autoclave. Calculate the weight of following reactants to be taken to get the 

above gel composition; 

(j)       Ludox HS-40 

(ii) TEAOH (40% aqueous solution)  

(iii) NaOH 

(iv) Sodium aluminate (NaAlO2) 

 

10 CO2 

Q 3 Iron-Cobalt oxide (Fe2O3 – Co2O3) having Fe/Co atomic ratio of 3 is to be prepared 

from the following precursors; 

(i) Ferric nitrate 

(ii) Cobaltic chloride 

(iii) Sodium hydroxide. 

Calculate the amount of each of the above precursor to be taken for preparing 20 kg 

of iron-cobalt oxide. 

 

10 CO3 

Q 4 Write a review of research work reported on the advancement of catalysts for 

hydrogenation of benzene to cyclohexane in the last 5 years. 10 CO5 

Q 5 Calculate the Langmuir and BET surface area and pore size distribution (BJH) from 

the following adsorption isotherm data. The conversion factor for converting gaseous 

nitrogen volume to liquid nitrogen volume is 0.0015468. 
10 CO4 



 

        

 

 

 

 

 

 



Name: 

Enrolment No: R670219004 
 

UNIVERSITY OF PETROLEUM AND ENERGY STUDIES 

End Semester Examination, May 2020 

Course:   Catalysis and Catalytic Materials                                                           Semester: II  

Program: M.Tech (CE+PDE)                                                                                  Time 03 hrs. 

Course Code: CHPD 7020                                                                                       Max. Marks: 100 

 

Instructions: 

                                                          PART II                             5 X 10 = 50 Marks 

S. No.  Marks CO 

Q 1 Explain the catalyst and the catalytic cycle involved in the hydroformylation of 

propylene to butyraldehyde.  
10 CO1 

Q 2 Synthesis of ZSM-12 is carried out by hydrothermal crystallization of gel of 

composition;    0.2 TEAOH 0.35 Na2O 0.1 Al2O3 SiO2 350 H2OThe volume of 

autoclave used is 350 ml and the volume of gel to be taken is 2/3 of the volume of 

the autoclave. Calculate the weight of following reactants to be taken to get the 

above gel composition; 

(i) Ludox HS-40 

(ii) TEAOH (35% aqueous solution)  

(iii) NaOH 

(iv) Sodium aluminate (NaAlO2) 

 

10 CO2 

Q 3 Iron-Cobalt oxide (Fe2O3 – Co2O3) having Fe/Co atomic ratio of 4 is to be prepared 

from the following precursors; 

(i) Ferric sulphate 

(ii) Cobaltic chloride 

(iii) Potassium hydroxide. 

Calculate the amount of each of the above precursor to be taken for preparing 15 kg 

of iron-cobalt oxide. 

 

10 CO3 

Q 4 Write a review of research work reported on the advancement of catalysts for 

hydrocracking in the last 5 years. 10 CO5 

Q 5 Calculate the Langmuir and BET surface area and pore size distribution (BJH) from 

the following adsorption isotherm data. The conversion factor for converting gaseous 

nitrogen volume to liquid nitrogen volume is 0.0015468. 
10 CO4 



 

      

       

   

 

 

 

 



 

Name: 

Enrolment No: R670219005 
 

UNIVERSITY OF PETROLEUM AND ENERGY STUDIES 

End Semester Examination, May 2020 

Course:   Catalysis and Catalytic Materials                                                           Semester: II  

Program: M.Tech (CE+PDE)                                                                                  Time 03 hrs. 

Course Code: CHPD 7020                                                                                       Max. Marks: 100 

 

Instructions: 

                                                          PART II                             5 X 10 = 50 Marks 

S. No.  Marks CO 

Q 1 Explain the catalyst and the catalytic cycle involved in the Monsanto process for the 

manufacture of acetic acid. 
10 CO1 

Q 2 Synthesis of ZSM-12 is carried out by hydrothermal crystallization of gel of 

composition;    0.27 TEAOH 0.35 Na2O 0.1 Al2O3 SiO2 400 H2OThe volume of 

autoclave used is 450 ml and the volume of gel to be taken is 2/3 of the volume of 

the autoclave. Calculate the weight of following reactants to be taken to get the 

above gel composition; 

(i) Ludox HS-40 

(ii) TEAOH (35% aqueous solution)  

(iii) NaOH 

(iv) Sodium aluminate (NaAlO2) 

 

10 CO2 

Q 3 Iron-Cobalt oxide (Fe2O3 – Co2O3) having Fe/Co atomic ratio of 3.5 is to be prepared 

from the following precursors; 

(i) Ferric nitrate 

(ii) Cobaltic chloride 

(iii) Potassium hydroxide. 

Calculate the amount of each of the above precursor to be taken for preparing 25 kg 

of iron-cobalt oxide. 

 

10 CO3 

Q 4 Write a review of research work reported on the advancement of catalysts for 

alkylation unit of petroleum refinery in the last 5 years. 10 CO5 

Q 5 Calculate the Langmuir and BET surface area and pore size distribution (BJH) from 

the following adsorption isotherm data. The conversion factor for converting gaseous 

nitrogen volume to liquid nitrogen volume is 0.0015468. 
10 CO4 



 

     

      

       

   

 

 

 



Name: 

Enrolment No: R670219008 
 

UNIVERSITY OF PETROLEUM AND ENERGY STUDIES 

End Semester Examination, May 2020 

Course:   Catalysis and Catalytic Materials                                                           Semester: II  

Program: M.Tech (CE+PDE)                                                                                  Time 03 hrs. 

Course Code: CHPD 7020                                                                                       Max. Marks: 100 

 

Instructions: 

                                                          PART II                             5 X 10 = 50 Marks 

S. No.  Marks CO 

Q 1 Explain the catalyst and the catalytic cycle involved in the Monsanto process for the 

manufacture of acetic acid. 
10 CO1 

Q 2 Synthesis of ZSM-5 is carried out by hydrothermal crystallization of gel of 

composition;    0.19 TEAOH 0.3 Na2O 0.15 Al2O3 SiO2 380 H2OThe volume of 

autoclave used is 500 ml and the volume of gel to be taken is 2/3 of the volume of 

the autoclave. Calculate the weight of following reactants to be taken to get the 

above gel composition; 

(i) Ludox HS-40 

(ii) TEAOH (40% aqueous solution)  

(iii) NaOH 

(iv) Sodium aluminate (NaAlO2) 

 

10 CO2 

Q 3 Iron-Cobalt oxide (Fe2O3 – Co2O3) having Fe/Co atomic ratio of 2.5 is to be prepared 

from the following precursors; 

(i) Ferric chloride 

(ii) Cobaltic nitrate 

(iii) Potassium hydroxide. 

Calculate the amount of each of the above precursor to be taken for preparing 40 kg 

of iron-cobalt oxide. 

 

10 CO3 

Q 4 Write a review of research work reported on the advancement of catalysts for 

ethylation of benzene in the last 5 years. 10 CO5 

Q 5 Calculate the Langmuir and BET surface area and pore size distribution (BJH) from 

the following adsorption isotherm data. The conversion factor for converting gaseous 

nitrogen volume to liquid nitrogen volume is 0.0015468. 
10 CO4 



 

      

      

       

   

 

 

 



 

Name: 

Enrolment No: R670219009 
 

UNIVERSITY OF PETROLEUM AND ENERGY STUDIES 

End Semester Examination, May 2020 

Course:   Catalysis and Catalytic Materials                                                           Semester: II  

Program: M.Tech (CE+PDE)                                                                                  Time 03 hrs. 

Course Code: CHPD 7020                                                                                       Max. Marks: 100 

 

Instructions: 

                                                          PART II                             5 X 10 = 50 Marks 

S. No.  Marks CO 

Q 1 Explain the catalyst and the catalytic cycle involved in the air oxidation of cyclohexane 

to cyclohexanone and cyclohexanol 
10 CO1 

Q 2 Synthesis of ZSM-5 is carried out by hydrothermal crystallization of gel of 

composition;    0.18 TEAOH 0.25 Na2O 0.15 Al2O3 SiO2 380 H2OThe volume of 

autoclave used is 400 ml and the volume of gel to be taken is 2/3 of the volume of 

the autoclave. Calculate the weight of following reactants to be taken to get the 

above gel composition; 

(i) Ludox HS-40 

(ii) TEAOH (40% aqueous solution)  

(iii) NaOH 

(iv) Sodium aluminate (NaAlO2) 

 

10 CO2 

Q 3 Iron-Cobalt oxide (Fe2O3 – Co2O3) having Fe/Co atomic ratio of 3.5 is to be prepared 

from the following precursors; 

(i) Ferric nitrate 

(ii) Cobaltic chloride 

(iii) Potassium hydroxide. 

Calculate the amount of each of the above precursor to be taken for preparing 50 kg 

of iron-cobalt oxide. 

 

10 CO3 

Q 4 Write a review of research work reported on the advancement of catalysts for 

catalytic reforming in the last 5 years. 10 CO5 

Q 5 Calculate the Langmuir and BET surface area and pore size distribution (BJH) from 

the following adsorption isotherm data. The conversion factor for converting gaseous 

nitrogen volume to liquid nitrogen volume is 0.0015468. 
10 CO4 



 

      

      

      

       

   

 

 



Name: 

Enrolment No: R670219010 
 

UNIVERSITY OF PETROLEUM AND ENERGY STUDIES 

End Semester Examination, May 2020 

Course:   Catalysis and Catalytic Materials                                                           Semester: II  

Program: M.Tech (CE+PDE)                                                                                  Time 03 hrs. 

Course Code: CHPD 7020                                                                                       Max. Marks: 100 

 

Instructions: 

                                                          PART II                             5 X 10 = 50 Marks 

S. No.  Marks CO 

Q 1 Explain the catalyst and the catalytic cycle involved in the olefin metathesis. 10 CO1 

Q 2 Synthesis of ZSM-5 is carried out by hydrothermal crystallization of gel of 

composition;    0.25 TEAOH 0.2 Na2O 0.1 Al2O3 SiO2 280 H2OThe volume of 

autoclave used is 400 ml and the volume of gel to be taken is 2/3 of the volume of 

the autoclave. Calculate the weight of following reactants to be taken to get the 

above gel composition; 

(i) Ludox HS-40 

(ii) TEAOH (40% aqueous solution)  

(iii) NaOH 

(iv) Sodium aluminate (NaAlO2) 

 

10 CO2 

Q 3 Iron-Cobalt oxide (Fe2O3 – Co2O3) having Fe/Co atomic ratio of 4.5 is to be prepared 

from the following precursors; 

(i) Ferric sulphate 

(ii) Cobaltic chloride 

(iii) Potassium hydroxide. 

Calculate the amount of each of the above precursor to be taken for preparing 100 kg 

of iron-cobalt oxide. 

 

10 CO3 

Q 4 Write a review of research work reported on the advancement of FCC catalysts in the 

last 5 years. 10 CO5 

Q 5 Calculate the Langmuir and BET surface area and pore size distribution (BJH) from 

the following adsorption isotherm data. The conversion factor for converting gaseous 

nitrogen volume to liquid nitrogen volume is 0.0015468. 
10 CO4 



 

      

      

      

      

     

   

 



 


