Metallurgy(27043)

Chapter- 3
Pig Iron
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Composition of pig iron

* Pigs may hold from 3.0 — 4.5% of carbon,

* 0.5 -4.0% of silicon,

* 0.025 - 2.5% phosphorus, 0.15 — 2.15% manganese,
e up to 0.2% sulfur.



Furnace

« Ametallurgical furnace, more commonly referred to as
a furnace, Is an industrial furnace used to heat and melt metal
ore to remove gangue, primarily in iron and steel production.
The heat energy to fuel a furnace may be supplied directly by
fuel combustion, by electricity such as the electric arc furnace,
or through induction heating in induction furnaces. There are
several different types of furnaces used in metallurgy to work
with specific metal and ores.
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Factors consideration to identify furnace

The Volume of Production
Ease of Use

The Melting Speed

Portablility and Design

The flexiblility of the Furnace
The features of the Equipment
Quality and Durability

The Price and Your Budget



* Important metallurgical furnaces

* Important metallurgical furnaces used in various metallurgical processes are (i) coal carbonization
furnaces, (i) rotary kilns, (iii) multiple hearth furnaces, (iv) shaft furnaces, (v) rotary hearth furnaces, (vi)

smelting, melting, and refining in bath and flash smelting furnaces, and (vii) electro-thermal furnaces.

Important metallurgical process furnaces

ICoal carbonization furnaces Rotary kiInsI

Important
metallugical
process

IMuItipIe hearth furnaces Shaft furnaces I

I Rotary hearth furnaces furnaces Smelting, melting,
and refining in bath,

flash smelting furnaces

I Electro-thermal furnaces




Blast furnace is a type of metallurgical furnace used for smelting to produce
iIndustrial metals, generally pig iron, but also others such _
as lead or copper. Blast refers to the combustion air being supplied above
atmospheric pressure.l4

* In a blast furnace, fuel (coke), ores, and flux (limestone) are continuously
supplied through the top of the furnace, while a hot blast of air (sometimes
with oxygen _enrlchmeng is blown into the lower section of the furnace through
a series of pipes called tuyeres, so that the chemical reactions take place
throu?hout the furnace as the material falls downward. The end products are
usually molten metal and slag phases tapped from the bottom, and waste
tc_hases (flue gas) exmn(T;I from the top of the furnace.2 The downward flow of

ne ore along with the flux in contact with an upflow of hot, carbon monoxide-
rich combustion gases Is a countercurrent exchange and chemical reaction
process.l

* In contrast, air furnaces (such as reverberatory furnaces) are naturally _
as?lr_ated, usually by the convection of hot gases in a chimney flue. According
to this broad definition, bloomeries for iron, blowing houses for tin, and smelt

mills for lead would be classified as blast furnaces. However, the term has

usually been limited to those used for smelting iron ore to produce pig iron, an

Intermediate material used in the production of commercial iron and steel, and

the shaft furnaces used in combination with sinter plants in base

metals smelting.



https://en.wikipedia.org/wiki/Metallurgical_furnace
https://en.wikipedia.org/wiki/Smelting
https://en.wikipedia.org/wiki/Pig_iron
https://en.wikipedia.org/wiki/Lead
https://en.wikipedia.org/wiki/Copper
https://en.wikipedia.org/wiki/Blast_furnace
https://en.wikipedia.org/wiki/Blast_furnace
https://en.wikipedia.org/wiki/Blast_furnace
https://en.wikipedia.org/wiki/Coke_(fuel)
https://en.wikipedia.org/wiki/Ores
https://en.wikipedia.org/wiki/Flux_(metallurgy)
https://en.wikipedia.org/wiki/Limestone
https://en.wikipedia.org/wiki/Air
https://en.wikipedia.org/wiki/Oxygen
https://en.wikipedia.org/wiki/Tuyeres
https://en.wikipedia.org/wiki/Blast_furnace
https://en.wikipedia.org/wiki/Slag
https://en.wikipedia.org/wiki/Flue_gas
https://en.wikipedia.org/wiki/Blast_furnace
https://en.wikipedia.org/wiki/Blast_furnace
https://en.wikipedia.org/wiki/Blast_furnace
https://en.wikipedia.org/wiki/Carbon_monoxide
https://en.wikipedia.org/wiki/Countercurrent_exchange
https://en.wikipedia.org/wiki/Blast_furnace
https://en.wikipedia.org/wiki/Blast_furnace
https://en.wikipedia.org/wiki/Blast_furnace
https://en.wikipedia.org/wiki/Reverberatory_furnace
https://en.wikipedia.org/wiki/Convection
https://en.wikipedia.org/wiki/Chimney-flue
https://en.wikipedia.org/wiki/Bloomery
https://en.wikipedia.org/wiki/Blowing_house
https://en.wikipedia.org/wiki/Tin
https://en.wikipedia.org/wiki/Smelt_mill
https://en.wikipedia.org/wiki/Smelt_mill
https://en.wikipedia.org/wiki/Lead
https://en.wikipedia.org/wiki/Iron_ore
https://en.wikipedia.org/wiki/Pig_iron
https://en.wikipedia.org/wiki/Steel
https://en.wikipedia.org/wiki/Sinter_plant
https://en.wikipedia.org/wiki/Base_metals
https://en.wikipedia.org/wiki/Base_metals

Construction of blast furnace

* Shell

* Lining

* Hearth

* Bosh

* Syack

* Column

* Bustle pipe
 Slag Notch
* Tap Hole

* Slag Hole
* Tuyers
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Chemical reaction of blast furnace

Roasted ore,
coke, limestone
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Molten iron

— > CO,CO,, N,

3Fe,0, + CO —> 2Fe,0, + CO,
Fe,0, + CO —> 3FeO + CO,
FeO + CO —> Fe + CO,

C +C0O, —> 2CO

cacO, —> CaO + CO,; C + CO, —> 2CO
CaO + Si0, —> CaSiO,; C + CO, —> 2CO

C+0, —> CO,



Slag in blast furnace

Blast furnace slag and its processing

Air cooled slag
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