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INORGANIC CHEMICAL TECHNOLOGY

(Chemical Engineering)

Time: 3 hours






    Max Marks: 80

Answer any FIVE Questions

All Questions carry equal marks

- - -

1.a)
Write a short notes on plant location and plant layout

b)
Explain the importance of Research and development required for any        chemical process industry.

2.a)
Mention the engineering problems involved in the crystallization process employed for the water conditioning.

b)
Explain the Reverse osmosis process employed for the separation of water from brine.

3.a)
What are refractories? How these are classified based upon their refractoriness?

   b)
Write notes on:

i) Porosity                  




ii) Spalling     


iii) Dimensional stability             



iv) Thermal conductivity

4.a)
Write a detailed note on Plaster of Paris.

b)
What are acid resistant cement and super sulphate cement? Mention their applications.

5.
Write short note on:                                                                            

      
a) 
Glass laminates 

      
b) 
Glass wool

      
c) 
Vitreosil

      
d) 
Water Glass

6.a)
Discuss about the steam-hydrocarbon reforming process for the manufacture of hydrogen.

   b)
What are the various methods for purification of hydrogen?  Explain briefly.

7.
Describe the production of ammonia in bulk by using hydrocarbon steam reforming operations (kellogs ammonia process).



8.a)
 What are the major engineering problems encountered in the production of sulphuric acid by the contact process? 






   b)
 Emphasize on the thermodynamic data for the oxidation of sulphur-di-oxide? 
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1.a)
What are the various principal chemical conversions take place in chemical process industries?

   b)
Mention the information sources of chemical processing for a chemical engineer.

2.a)
Explain the deaeration of water in industrial boilers.

         b)
What is sodium-cation exchange process of softening water?

3.a)
What are the advantages of single pure oxide refractories over the mixed refractories?

   b)
How Beryllia refractories are made? What are their applications?

4.a)
What are gas forming agents and pozzolanic materials?

   b)
Indicate a graphical representation of the strength development by different constitutional compounds increment.

  c)
Role of accelerators in cement making. 

5.
Write short notes on the following:


a)
Decomposition voltage


b)
Voltage efficiency 


c)
Current efficiency


d)
Energy efficiency


with respect to an electrolytic cell in manufacture of caustic soda.

6.
What are different processes available for purification of hydrogen? Explain in detail any of the three processes. 

7.a)
Explain the properties of urea.

b)
Describe the manufacture of urea from liquid ammonia and gaseous carbon dioxide at high pressure and temperature.

8.
Draw the flow sheet and describe the Frasch process for the production of sulphur? 
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1.
Discuss the following operations of a chemical process industry, and classify them in to unit process and unit operations.

a) Oxidation




b) Leaching



c) Evaporation



d) Reduction.

2.a)
Write the chemical reactions involved in municipal water conditioning.

   b)
Enlist various raw materials required for municipal water conditioning.

3.a)
What do you mean by Pyrometric cone equivalent and what is its significance?

   b)
How silica refractories are manufactured? What are its applications?

4.a)
Write a short notes on: 


i) Workability agents


ii) Additives


iii) Retardents
used in cement manufacture.

b)
With a neat sketch of Rotary Kiln, draw a flow sheet for the manufacture of Portland cement.

5.
Write in detail the chemical reactions occur in the furnace of Glass        manufacturing with temperatures.                     

6.a)
Describe about the collection and purification of natural carbon dioxide.

b)
Explain how carbon dioxide is prepared in the laboratory along with equations.

7.a)
Explain the production of ammonium nitrate with a flow diagram. 



   b) 
What are the uses of ammonium nitrate?

8.a) 
What are the properties and uses of hydrochloric acid? 




b) 
Discuss about the grades of hydrochloric acid, emphasizing on the Baume’ scale? 

   c)
Discuss in detail the economic aspects of hydrochloric acid production?
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1.a)
What do you understand by design of chemical processes equipments?

   b)
Explain the principles of economic balance for any chemical process industry.

2.
What is COD? Explain its significance with reference to water pollution. How is it monitored and controlled.
3.a)
What is clay?

   b)
What is the effect of temperature on clay? 

   c)
What are the various ingredients and their functions in clay?

   d)
How plasticity of clay can be increased?

4.
Write informative notes on: 

a)
Important process parameters for the manufacture of good cement clinker.

b)
Reactions in the rotary kiln.

c)
Sequence of operations in the manufacture of Portland cement.

d)
Additives for cement.

5.
Write the major engineering problems encountered in the manufacture of 


a)
Caustic soda and chlorine


b)
Soda ash.

6.a)
What are the important sources of CO2 for commercial production of CO2?  
Mention the uses of CO2.

b)
Describe a typical process for CO2 recovery from fermentation with the help of a 
flow diagram.

7.
Explain the ammonia oxidation process for the manufacture of nitric acid.  How is nitric acid concentrated?

8.
Hydrogen and chlorine can be combined in a reactor to produce hydrochloric acid. Draw a flow diagram and describe the process? 
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