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Minerals: are compounds of metals seen in nature

Eg: Bauxite =
R > Aluminium
. ryolite
e Tbiee
; Haematite ™

Magnetite > Iron

Iron Pyrites_/
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= The properties are:

extracted easily and cheaply.

a) Easily available
b) Metal should be extracted easily
c) Metal content should be high

‘/ Ore: is the mineral from which the metal can be

Metal Ore Chemical formula
Aluminium Bauxite Al,O,.2H.,O
Iron Haematite, Fe, O,

Magnetite Fe O,
Copper Copper pyrites CuFeS,

Cuprite Cu,O
Zinc Zinc blende, zZnS

Calamine ZnCO,
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Metal Ore Chemical formula

Aluminium Bauxite Al.O.2H O

Iron Haematite, e O,
Magnetite Fe O,

Copper Copper pyrites; CuFeS,
Cuprite Cu,O

Zinc Zinc blende, znS
Calamine ZnCO,




Metallurgy: is the process of isolating a
pure metal from its ore

Metal extraction has three steps:

1. Concentration of ore: The process of removing impurities from
the ore. Levigation, Froth floatation, Magnetic separation,
Leaching are different concentration methods.

2. Extraction of metal from concentrated ore: has two stages:

a) Conversion of ore into its oxide (Eg: Calcination, Roasting)
b) Reduction of oxidized ore

3. Refining: Removal of impurities from the reduced ore to form a

pure metal. (Eg: Liquation, Distillation, Electrolytic refining)
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Concentration of ores

Properties of ore

High Density

Low Density

Either magnetic
or non magnetic

Dissolve in a
suitable solvent

Properties of
Impurities

Low Density

High Density

Either non magnetic
or magnetic

Do not dissolve
In that solvent

Method of
concentration

Levigation or
hydraulic
washing

Froth floatation

Magnetic
separation

Leaching

Example

Oxide ores, ores
of gold etc.

Sulphide ores

Magnetite
(ore of iron)

Bauxite
(ore of aluminium)



@RWIdlOg muI@@eMe

eRWidlecy

woerslead

auaem dlab) DRaDDEMe
QLG UD M COQIGUR I

D@ L5 @@ED QOB ol RNY@JAUVDTWHD | 6066 oS o,

BYBOWFOD. | crojdepodiacy cewid’ elc.
crooE@ @oal OO HFDTD gJAIM (oS OUD BB’ @R W @i Ub.
e D O e 0T e EDm IR 0w BOUDOOPY,
OJERIQUASS @ . QroJEoCUdl2)D O M) . &0 oo Slonslecd
OR OR S00tile dll@RMe | anuicow Sad aquoeniiad
60 (03l 0T s aflcne @noamild LIoEROW
aysifcieleile=Thlolog O JERIQIQBS @ . aRE WD WW

e @B 00d.

@ROREWIR|AIW G |@REM £ WD) d: O @e)dlcadlw onle o
B100W) o8 TIcTd eiflesarg). ellged’ @RI SIS

2llEnon.




Extraction of metal

Reduction of oxide

Conversion of ore into oxide

Calcination

Heating the
concentrated ore at
a temperature
below its melting
point in the
absence of air.
Suitable for
carbonate and
hydroxide ores

Eg: ZnCO, is
converted into ZnO

Reduction of oxide ores by using

Roasting - ;
suitable reducing agents.
Heating the + Electricity is used as the reducing
concentrated ore agent for highly reactive metals
at a temperature like K to Al in the reactivity series.
below its melting + Carbon or CO is used as the
point in the reducing agent for moderate

gﬁts:tﬂgefoorf air. reactive metals like Zn to Pb in

sulphide ores the reactivity series.
: - + Metals of low reactivity
Eg:CuSis _ : _
: (gold/silver/platinum) are found in

converted into ;
free state in nature.

Cu20
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Gangue Flux Slag







Refining of metals

Process Particulars Examples

Distillation Metals with low boiling points Zinc (Zn), Mercury (Hg),
(metals which easily vaporise) are Cadmium (Cd)
purified by this method
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Refining of Copper

Method: Electrolysis
Anode: Pure Copper
Cathode: Impure Copper
Electrolyte:  Copper Sulphate with
H SO
2 4
Pure Copper
(Cathode)
Copper sulphate

Solution with
H,50,

Cu®* + 2e° —=Cu (Cathode reaction-reduction)

Cu —= Cu*" + 2e” (Anode reaction-oxidation)
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+ Extraction of Iron from its ore
“

‘! Minerals: Magnetite, Haematite, Iron pyrites
« Ore; Haematite (Fe,O,)

" = Gangue: Silicon Dioxide (SiO,)
» Reducing agent: Carbon Monoxide (CO)

é

‘After washing, magnetic separation and roasting the
concentrated ore is converted into iron by using blast

¢  furnace.




Process:
Raw Materials: Haematite(Fe O.), Limestone (CaCO,), Coke (C)

Reactions:

C+ 02 —= C02 + Heat / Pig Iron: The

CO_+ C + Heat—=2CO /" molten iron
2 /' obtained from the

CaCO,— Cal + CO, /' blast furnace. It
CaO + SIO_.—= CaSiO / contains 4% carbon
Flux Gangué Slag > and other impurities
like manganese,
FeZO3 + 3CO = 2Fe + 3CO2 silicon,
ore Reducing phOSphOI’OUS etc.
agent
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Different types of Alloy steels

Alloy Constituent |Properties Uses
steels elements
Stainless Fe, Cr, Ni, C Hard Utensils,
steel parts of
vehicles
Alnico Al, Ni, Co, Fe |[Magnetic permanent
Nnature
magnets
Nichrome Ni, Cr, Fe, C |High heating

resistance

coils
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Extraction of Aluminium
Process: Hall-Heroult process
Ore: Bauxite (ALLO_.2H O)
Two stages:

1. Concentration of ore (Leaching)
2. Extraction of aluminium (Electrolysis)
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Concentration of ore (Leaching)

Bauxite ? » Sodium Aluminate — »
Dissolved in
hot NaOH -
solution
Alumina < ,  MoreAl(OH), <«
Filtering and
Heating
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To the filtered
solution Al(OH),

precipitate and
water are
added and
stirred well




Electrolysis of Alumina

Carbon rods =

e e T
. L .rl = .

Carbon lining

Steel Tank
Cathode (-)

Molten cryolite and alumina

Carbon powder

Molten Aluminium

metal
Plug




Electrolysis of Alumina

The alumina obtained by the concentration of bauxite is mixed with
cryolite (Na_AlF )(Cryolite is used to reduce the melting point of

alumina and to increase the conductivity). When electricity is

passed through this mixture gets heated and alumina dissociates
into aluminium ions (AI**) and oxide ions (O%)

AlLO,—2Al * + 30*

At cathode: AP + 3e — Al } By the electrolysis of Alumina, we

; 2 - [ get two products- Aluminium at
At anode: 20"—= 02 +4e cathode and Oxygen at anode.
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Electrolysis of Alumina
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