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1.a)
With the help of sketches and chemical reactions, explain the flash smelting by both INCO and outokupu of copper.

   b)
What are the advantages of single step continuous copper production?  With the help of a sketch discuss the NORANDA  process.

2.a)
Explain the Imperial smelting process.

   b)
Critically discuss the refining processes of zinc.

3.a)
What are the important features of lead blast furnace? Elaborate the production of lead by blast furnace smelting.

   b)
Briefly outline the Harris and Parkes process of lead refining.

4.a)
Discuss the production of alumina from high silica bauxites with the help of a flow sheet.

   b)
Explain the electrolytic reduction process for the production of aluminium.

5.a)
With the help of a flow sheet and relevant chemical equations, discuss the production of titanium from rutile concentrates.

   b)
Critically discuss (i) chemical and (ii) Electrolytic  methods of nickel refining.

6.a)
Explain the alkali leaching process of uranium with chemical reactions.

   b)
With the help of a flow sheet explain the production of uranium from yellow cake. 

7.
Write down flow sheets for the production of (a) Tungesten, (b) gold and (c) lead from sulphide concentrates by pyrometallurgical route.

8.
Write an account of the following:


a) Pressurized heavy water reactors


b) Moderators for nuclear reactor


c) Fire refining


d) Anode effect.
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