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PCMT 4303
Sixth Semester Examination — 2012
IRON-MAKING

Full Marks —70

Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10

(a)

(b)

(c)

Name the first steel plant in India under public sector and name one steel
plantin India using COREX process.

Mention the size of iron ore, sinter, pellet and coke suitable for use in the
blast-furnace (BF).

Name two oxide and two sulphide minerals of iron.
Mention two reasons why coke, not coal, is used in BF.
Give two reasons why iron ore needs beneficiation.

Both sintering and pelletisation are agglomeration methods. When would
you recommend sintering and when pelletising?

Where, in pig iron or sponge iron, the C contentis more and why?

Mention two differences between BF and Smelting Reduction (SR) processes
of iron-making.
Write down the solution loss and Naumann reversion reactions.

Mention one reason and one remedy of top hanging in BF.
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2. (a) Whatis sintering ? What are acid sinter, fluxed sinter and super- fluxed
sinter ? 4

(b) Discuss sintering mechanism showing the various zones during sinter making
process . Also discuss the bonding. 6

3. (a) Describe Coke Reactivity Test (CRI)and Coke Strength after Reaction (CSR).

5

(b) What is burden for BF? What is burden distribution in zones ? Discuss
order of charging and burden distribution pattern. 5\

4. (a) Draw aneat sketch of a BF used for Fe making. 2

(b) Show various zones on it with the temperature profile. 3

(c) Also show the reactions taking place in each zone. 5

5. FeOisreduced in areactor to metallic iron by a CO-CO, gas mixture as per the
following reaction:

FeO(s) + CO(g) = Fe(s) + CO,(g) AG® =22, 803 + 24.476 TJ

(a) State the relationship (equation) between the equilibrium constant, K, and
the activities/partial pressures of species involved in this reaction. 2

(b) Find the partial pressures of CO and CO, in the gas mixture in equilibrium
with Fe(s) and FeO(s) at 600, 800 and 1000°C following the above reaction.
Assume total pressure of 1 atm and that of oxygen is negligible. 6

(c) After knowing these values what would you suggest to do to

(i)  runthe reactorin reducing condition? and 1
(if) - runthe reactor in oxidizing condition at these temperatures ? 1
6. (a) Describe, in brief, the advantages of carbon lining in BF hearth. 3

(b) Coke rate has been decreased substantially during the last decades. Discuss
in brief, how this has been achieved ? 4

(c) Discussin brief the strategy of Siremoval versus S removal in BF. 3
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8. (a)
(b)
(c)

Sponge iron-making processes can be coal based, or, gas based. Give one
example of sponge iron producing process using gas and another using
coal. Briefly compare their features pertaining to the feed, fuel, reactor and

product. 8
In your view how does each of these processes compare with BF stack ? 2
Define ‘Smelting Reduction’. 2
Give three key features of smelting reduction (SR) processes. 3

Compare between a single and a double stage SR process specifically with
respect to level of direct/indirect reduction and post combustion. 5
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