Code No.:321804

III-B.Tech.II Semester Supplementary Examinations, December 2002/January 2003

IRON PRODUCTION

(Metallurgy & Material Technology)

Time: 3 hours  






        Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

- - -

1.a)
List out the various Integrated steel plants in India and mention the sources of raw materials and production capacities of each plant.

   b)
Distinguish the characteristics of integrated and Mini  steel plants.

   c)
List down the functions of coke and flux in Blast furnace.

2.a)
Draw a neat sketch of blast furnace indicating various parts.  Discuss the importance of Armour, shaft angle, Boshangle in Blast furnace design.

b)
List down the properties of carbon refractories and hence mention the advantages of using carbon refractories in certain parts of blast furnace.

3.a)
What is sintering?  Explain the effect of process variables on the quality of the sinter.

b)
Critically discuss the theory of bonding and mechanism of ball formation on palletizing.

4.a)
What are the various sources of ‘S’ in Blast furnace and explain with reactive how does ‘S’ enter into hot metal.

   b)
What is Desulphurization Index?  What factors influence this Index and how?

   c)
What is external desulphurization?  Explain how is it accomplished.

5.
The composition of the raw materials charged and the pig Iron produced in the blast furnace is as follows:

Iron ore
      Coke (1kg per kg of pig iron)      Flux(0.4kg per kg of P.I.)

80% Fe2O3
       90%C

12% Sio2
       10%Sio2
8% Al2O3





Pure CaCo3
Pig Iron of 3.6%, 1.4% Si and 95% Fe is produced.  Assume Blast furnace gas carries 2 parts of CO to 1 part of CO2.  Calculate the following per ton of pig Iron made.

(i) weight of the ore used

(ii) weight of the slag made

(iii) Volume of the blast furnace gas

(iv) Composition of the balst furnace gas.
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6.
Suggest and explain a suitable remedy for the following blast furnace irregularities – Slips, Scoffolding and break out.  What are the causes for their origin.

7.
Explain the various modern developments that have taken place in the blast furnace practice.

8.
Write short notes on any FOUR of the following:


a) Blowing-in


b) SLRN process


c) Boudourd Equilibrium reaction


d) thermodynamics of Fe-C-O equilibria


e) Low shaft furnace.
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1.a)
What are the functions of coke and flux in the blast furnace burden?
   b)
Discuss the importance of reactivity, ash content and size of coke in blast furnace.

   c)
What are the following places in India known for?


(i) Bailadilla  (ii) Bokaro  (iii) Jharia  (iv) Madhavapur  (v) Goa  (vi)  Kudremukh.

2.
Give the locations and functions of the following in Blast furnace shop (i) Mantle ring  (ii) Monkey  (iii) Bustle pipe  (iv)  Blow pipe  (v) Armour  (vi) Bleeder valve  (vii) Mixer valve  (viii) Septum valve.

3.a)
What is the effect of fines in the charge on blast furnace operation.

   b)
Explain the theory of formation of pellets in a disc pelletiser.

   c)
Discuss the role of moisture and binders in pelletisation.

   d)
Compare sinters and pellets as blast furnace burden material.

4.a)
List down the sources of Mn in Blast furnace.  Write down the chemical reactions responsible for Mn pick up by Hot metal and hence deduce the favourable conditions for Mn  pickup by metal.
b)
What are the sources of ‘P’ in blast furnace.  Explain why is it not possible to remove phosphorus in blast furnace.

c)
Explain with reactions what happens to Al2O3 of Iron ore and coke ash in blast furnace.
5.
Raw material composition 

Iron ore: Fe-62%, SiO-3%, Al2O3 4% coke: C-80%, SiO2-10% Al2O3 5%.  The above raw materials are used for sponge Iron production by gaseous reduction at 1100oC (gaseous reductant being obtained by gasification of the coke with oxygen).  For the final stages of reduction of Iron oxide the CO/CO2 ratio is 2.5  Calculate (a) The composition of Sponge Iron if the degree of metallization is 90% (that is Fe(metallic)/Fe(Total) = 0.9).  (b)  How many Kg of coke is to be gasified for production of a ton of Sponge Iron.

6.a)
Explain how top pressures are achieved in a blast furnace.

b)
Enumerate the various advantages of High top pressure operation of a blast furnace.
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7.a)
Distinguish between HYL and SLRN processes of Sponge Iron production with respect to reduce agents, Reactive design and type of charge and energy consumption and degree of Metallization.

   b)
What are the uses of Sponge Iron.

8.a)
Write short notes on any FOUR of the following:


a) Chilled hearth


b) Humidification of blast


c) Coke burny by air and steam

d)Acid burdening of Blast furnace

e) Double regeneration in sinter making.
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1.a)
What constitute the burden of a Blast furnace?  What are their functions?
   b)
How are Iron ores evaluated?

   c)
Discuss the importance of Reducibility, size and size distribution, strength and softening temperature and softening range and swelling characteristics of iron ores.

2.a)
Explain the reasons for failure of blast furnace lining in various zones.

b)
Discuss the refractories used in shaft, belly bosh and Hearth portions of a blast furnace.

   c)
What is evaporation cooling?  What are its advantages and limitations.

   d)
With a neat sketch discuss McKce double bell charging system of a blast furnace.

3.a)
What is pelletising?  What are pellets?  What is the size range of Iron ore fines suitable for pelletising.

b)
Critically discuss the theory of bonding and mechanism of ball formation in pelletising.

   C)
Explain briefly the various methods of green ball hardening.

4.a)
List down the sources of Si in the blast furnace burden.

b)
Explain the physical chemistry of Si transfer between Metal and Slag in Blast furnace.

   c)
Deduce the conditions for effective Si transfer from metal to slag.

   d)
Explain under what conditions of blast furnace burdening, external desiliconising may become essential?  Briefly state how is external desiliconisation is accomplished?
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5.a)
An Iron blast furnace smelts the following ore.  77% Fe2O3, 3% MnO, 3% P2O5, 11% SiO2, 4% Al2O3 and 2% H2O.  Coke is of 90%C, 9%SiO2 and 1% H2O and 1200 kg of coke is used per ton of ore.  The flux (100%CaCo3) amounts to 860 kg per ton of pig Iron made.  The Blast furnace gas carries 2½  parts of CO to 1 part of CO2.  The furnace reduces all of the Fe2O3 to metal and 9/10 of MnO all of the P2O5 and 1/5 of SiO2.  The pig Iron contains 4%C.  Calculate (a) Amount of pig Iron made from 1 ton of ore.  
   b) 
Amount of slag made per ton of Iron.

   c)
 Amount of blast used per ton of Iron.

   d) 
Quantity of Blast furnace gas made per ton of pig Iron.
6.a)
What is the effect of CaO, Al2O3 and MgO contents on the fluidity of the slag?  Discuss.

b)
Explain the effect of high blast temperature, oxygenated blast and pre-reduced burden on the efficiency of blast furnace.

7.a)
What is Sponge Iron?  What are its other names?

   b)
Discuss the physical chemistry of Spong Iron making with suitable reactions.

   c)
What is Degree of Metallisation?

   d)
Explain Sponge Iron production in Rotary kiln, what are its advantages and disadvantages?

8.
Write short notes on any FOUR of the following:


(a) Coke reactivity


(b) Thermal efficiency of a hot blast store


(c) Blast furnace gas


(d) Types of pig Irons produced in Blast furnace


(e) Used of Sponge Iron.
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1.a)
Name the various Iron ores giving their chemical formulae.
   b)
How are Iron ores beneficiated?

   c)
Explain Magnetic roasting and Blending of Iron ores.

   d)
Why is Hematite more reducible than Magnetite?

2.a)
Draw a typical profile of a Blast furnace for Iron making indicating various parts.  Explain why such a shape is used.

   b)
Describe the tuyere assembly with the help of a neat sketch.

   c)
How would you evaluate the efficiency of the blast furnace?

3.a)
What is agglomeration  of Iron ores?  What is its necessity?

   b)
Explain the sintering principle and also the factors influencing the sinter quality.

   c)
With a neat diagram explain the working of a Dwight Lloyd sintering machine.

   d)
Distinguish between self fluxed and super fluxed sinters.

4.a)
Explain briefly the burning of coke in front of fuyeres.  Discuss the carbon gasification and carbon deposition reactions in details.  Also mention their advantages and disadvantages in Blast furnace.

b)
Discuss Indirect and direct reduction reactions taking place in Blast furnace high lighting their importance.

5.
The raw materials charged to a Blast furnace have the following compositions.


Iron ore: Fe2O3 – 78%; SiO2 – 9%, Al2O3 – 5%, MnO – 1% and H2O – 7%

Coke : C-90%, SiO2-10% and 1 ton of coke is used per ton of pig Iron and the flux is pure CaCo3 and enough is used to make a slag of 45%CaO.  Assume that all the Fe2O3 is reduced to Fe calculate: (a) The amount of ore used per ton of pig Iron made.  (b) The percentage of total SiO2 and MnO reduced in the furnace.  (c) The weight of slag made per ton of pig Iron and its percentage composition when pig Iron of the following composition is produced   Fe 93.6%, Si 2.1%, C-3.6%, Mn 0.7%.

6.
What are the common irregularities in Blast furnace operation?  What are their initial indications and how can they be over come?
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7.a)
Discuss the electric pig Iron smelting practice.  What are its advantages and limitations.

   b)
Discuss the HyL process for the production of Sponge Iron.

8.
Write notes on FOUR of the following:


(a) Form Coke


(b) Electro static precipitators


(c) use of oxygenated blast


(d) Basic burdening of Blast furnace.


(e) Bell less top.
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