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show little affinity for air, moisture,
non-metals present in nature. Such

On the other hand, most of the metals are active and combine
with air, moisture, carbon dioxide and non-metals like oxygen,
sulphur, halogens, etc. to form their compounds, like oxides,
sulphides, carbonates, halides and silicates. i.e., they occur in
nature in a combined state.



Mineral and Ore

Minerals :- are'€
which occur natura

the earth’s crust.
Ore -isa; | 1l fro
be extracted p '

Gangue
ore like rock
particles e
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Metals are extract
following steps.

i) Concentration of tl
the ore).

ii)Conversion .
iii) Reduct:

iv) Refining |
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It is a process of removing
unwanted substances from the
ore. This is also known as
concentration of the ore or
enrichment of ore. It is usually

done by

hydraulic washing,
magnetic separation
froth-floatation process
Chemical separation

Enriching the ore depends upon

difference between physical
properties of ore and gangue.

Froth contammg

metal sulphide

Ore = Water +
Suitable oil
(Pine oil)

Froth-floatation process

Powdered ore

Magnetic

roller — AMOV".—'.Q beit

Non-magnetic
roller

= =iz Magnetic ore
= particles
Non-magnetic
impurities

Magnetic separation




ijon of Ore into Metal
~ Oxide

ation of ore that obtained earth,
ated or enriched

rom this enriched ore it is
xide by Calcinations

rted into meta
sting reaction.

Iso useful to remove volatile
1ties.



REDUCTION OF METAL OXIDE INTO METAL-

= Metals can be categorized into three parts on the
basis of their reactivity:

5 most reactive, medium reactive and least reactive

Ore
B

Concentration of ore

l—f—l

Metals Metals of
of high medium
reactivity reactivity

Electrolysis of | |
molten ore

Carbonate

ore ore

l
Pure metal l l

Calcination

Oxide of metal

Reduction to
metal

Purification of
metal

Figure3.10 Steps involved in the extraction of metals from ores



Metals which are low in
metals by heating in the

Ex :- Mercury is obtain Cinnabar (HgS)
heating in the presence of
presence of oxygen it is first ¢
(HgO) and on further heating i

I
—>

s O + 250,
-Hg+Oz- |

heat

Auto (self)
heating -

[hD 02 “ud 2CU.2O + 2802
2Cu,0 + Cu,S — 6Cu + 250,




B) EXTRA ON Ok
THE ACT L IR

Metals in the middle of the activi
oxide, sulphide or carbonate ores.

It is easier to obtain metals fro
or carbonates. So non oxide ores are
reduction. Non oxide ores can be con:

calcination.

[loasting - is heating of an ore in the pres¢
convert suphide ores into o: = .
— 27n0(s) + 250z
Calcination :- is heating

convert sulphide ores intc

O(s) + CO2 (g)
The oxide ore is then redu

agent. The most common

C(s) — Zn(s) + CO(g)

7\ O




THERMIE REACTHIO

Sometimes reactive meta
reducing agents to obtain metals

2A120 3(s) + Heat
(Manganese (Manga
dioxide)
The reaction between metal oxi

highly exothermic and the metals :

state. Such reactions ar 2d ther

The reaction betyv
molten iron. This r
machine parts etc.

— 2Fe(l) + Al 20 3(s) + Heat




Thermite Welds




A fr’.-'. vyl
Meta
obtained fro
agents. They are c electrolytic reduction
chlorides.
B r
SOC
the an

At cathode Na* + e~ — Na
At anode > Cl, + 2e-

Cathode = Anode
Nat + e-—3» Na 2C1IT— > CI, + 2e

Sodium deposits Chlorine gas

Molten NacCl



Eg :-In
the anode
electrolyte

| passed throt

Battery

CoOpper as

= & sulphate
Impurities ! e — solution

Experimeantal set up for the electrolytic refining
of coppar.




Juestions
1) Concentration of an ore is done
IS the nature of an ore?
2) Write Differences between Cé
3) What do you mean by enrichme
4) What is metallurgy?
5) Name one ore for €
6) What Is cinnabar?

7) What is thermite reac

8) Giveexampl f self




