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Step 3: Exiraction of Metals from the Concentrated Ore

a. Conversion of Ores into Metal Oxides
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i. Pyrometallurgy: The carbon reduction process
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lii. Auto-reduction
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Step 3: Extraction of Metals from the Concentrated Ore:
a. Conversion of Ores into Metal Oxides:

I. Roasting

2Cu,S + 30, . 20u,0 + 250,

Blast of Hort air
and oxygen

Ore + Oxygen Metal Oxide

PC: Dreamstimes.com and Chem Zipper.com
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Step 3: Extraction of Metals from the Concentrated Ore:
a. Conversion of Ores into Metal Oxides:

ii. Calcination

CuCO; —— CuO +CO, 1

Ore Metal Oxide

PC: Dreamstimes.com and Chem Zipper.com
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Step 3: Extraction of Metals from the Concentrated Ore:
b. Reduction of Metal Oxide to Metal:

i. Pyrometallurgy: The carbon reduction process

* Heating of Metal Oxide with Carbon

FEO+C —=—-Fe+CO1

Metal Oxide Metal
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Step 3: Extraction of Metals from the Concentrated Ore:
b. Reduction of Metal Oxide to Metal :

ii. Aluminothermy: Reduction with aluminium
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Step 3: Extraction of Metals from the Concentrated Ore:
b. Reduction of Metal Oxide to Metal :

iii. Auto-reduction

Cu,S Cu,O Cu
(Unreacted Ore) (Roasted Ore) (Copper)

PC: RSC education, ChemicalBook, Sciencephotolibrary and ThoughtCo 12
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Basic Concept of Electrolysis

PC: Toppr

CATHODE

CATION

ELECTROLYTE SOLUTION
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Step 3: Extraction of Metals from the Concentrated Ore:
b. Reduction of Metal Oxide to Metal :

iv. Elecirolytic Reduction

Highly Li Lithium T

reactive K Potassium
Ba Barium Extraction by
Na Sodium electrolysis
Ca Calcium ]
Mg Magnesium Expensive
Al Aluminum Jv
C Carbon
n Zinc T
Fe Iron
Ni Nickel Extraction by
SN Tin reduction of metal
Pb | ead oxide with C or CO
H Hydrogen Inexpensive
Cu Copper
Hg Mercury *
Ag Silver

Least Au Gold

reactive Pt Platinum

PC: Class X Chemistry (ISBN 978-99936-53-36-3)

14




SESSION 4

Step 3: Extraction of Metals from the Concentrated Ore:
b. Reduction of Metal Oxide to Metal :

iv. Electrolytic Reduction

Carbon rods (Anode)

2Al1,0; — 4Al + 30,

lron tank

Aluminum oxide
dissolved in cryolite

Mﬂltﬁﬂ AlgOg -+ NEEAZ_FE

Insulator
Molten

aluminum

Carbon lining (Cathode)

Figure 3.16 Electrolysis of fused alumina.
15
PC: Class X Chemistry (ISBN 978-99936-53-36-3)
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Step 4: Purification or Refining of Metal

a. Liquation

b. Distillation Method
c. Elecirolytic Refining
d. Oxidative Refining
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Step 4: Purification or Refining of Metal: I. Liquaﬁon

Sloping hearth
Impurity left behind

Pure metal

Figure 3.10 Purification of metal by liquation.

PC: Class X Chemistry (ISBN 978-99936-53-36-3)
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Step 4: Purification or Refining of Metal: ii. Distillation Method

I .I Concept of Distillation of Impure Metal
Volatile Metal —
\ \\ % Looling Device
Y
Impure Metal t’; Pure Metal

Impurity

19

PC: Merck Millipore
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Step 4: Purification or Refining of Metal: iii. Elecirolytic Refining

Anode e—— Cathode

Copper G_npp:er

dissolved diposited
Anode mud
(impurity)

Figure 3.11 Electrolytic refining.

PC: Class X Chemistry (ISBN 978-99936-53-36-3) 20
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Step 4: Purification or Refining of Metal: iv. OXidative Refining

Q. What is Oxidation?

21
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Step 4: Purification or Refining of Metal: iv. OXidative Refining

28




SESSION 4

Step 1: Dressing of Ores

a. Hand Picking
b. Crushing and Grinding of Ore




Step 2: Concentiration of Ores

a. Froth Floatation Process

b. Gravity Separation or Levitation
c. Magnetic Separation

d. Leaching

SESSION 4
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Step 4: Purification or Refining of Metal

a. Liquation

b. Distillation Method
c. Elecirolytic Refining
d. Oxidative Refining
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