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Learning Objectives

4 Steps to extract metals:

• 3rd & 4th Steps

SESSION 4
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Step 3 
to Extract Metals

SESSION 4

3



Step 3: Extraction of Metals from the Concentrated Ore

a. Conversion of Ores into Metal Oxides
i. Calcination 

ii. Roasting

b. Reduction of Metal Oxide to Metal
i. Pyrometallurgy: The carbon reduction process

ii. Aluminothermy: Reduction with aluminium

iii. Auto-reduction

iv. Electrolytic Reduction

SESSION 4
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Step 3: Extraction of Metals from the Concentrated Ore:
a. Conversion of Ores into Metal Oxides: 

i. Roasting 

SESSION 4

PC: Dreamstimes.com and Chem Zipper.com

2Cu2S  +  3O2 2Cu2O  +  2SO2

Ore +   Oxygen Metal Oxide
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Step 3: Extraction of Metals from the Concentrated Ore:
a. Conversion of Ores into Metal Oxides: 

ii. Calcination 
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PC: Dreamstimes.com and Chem Zipper.com

Ore Metal Oxide
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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

ii. Aluminothermy: Reduction with aluminium

iii. Auto-reduction

iv. Electrolytic Reduction
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b. Reduction of Metal Oxide to Metal
i. Pyrometallurgy: The carbon reduction process

ii. Aluminothermy: Reduction with aluminium

iii. Auto-reduction

iv. Electrolytic Reduction

8



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

i. Pyrometallurgy: The carbon reduction process

SESSION 4

• Heating of Metal Oxide with Carbon

Metal Oxide Metal
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Metal oxide + 
Carbon

PC: Chemistry Libre Texts

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

SESSION 4

• Heating of Metal Oxide with Aluminum

Aluminum Metal Oxide           IronPC: Science Notes 11



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

iii. Auto-reduction

SESSION 4

PC: RSC education, ChemicalBook, Sciencephotolibrary and ThoughtCo

Cu2S
(Unreacted Ore)

Cu
(Copper)

Cu2O
(Roasted Ore)
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SESSION 4

PC: Toppr

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

iv. Electrolytic Reduction

SESSION 4

PC: Class X Chemistry (ISBN 978-99936-53-36-3) 
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b. Reduction of Metal Oxide to Metal : 
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Step 4 
to Extract Metals

SESSION 4
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Step 4: Purification or Refining of Metal

a. Liquation

b. Distillation Method

c. Electrolytic Refining

d. Oxidative Refining

SESSION 4
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Step 4: Purification or Refining of Metal: i. Liquation

SESSION 4

PC: Class X Chemistry (ISBN 978-99936-53-36-3) 18



Step 4: Purification or Refining of Metal: ii. Distillation Method

SESSION 4

Impure Metal Pure Metal

Volatile Metal

Impurity

Concept of Distillation of Impure Metal

PC: Merck Millipore 19



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



Step 4: Purification or Refining of Metal: iv. Oxidative Refining
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Q. What is Oxidation?
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Step 4: Purification or Refining of Metal: iv. Oxidative Refining
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C
Si

Fe
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Step 4: Purification or Refining of Metal: iv. Oxidative Refining
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Step 4: Purification or Refining of Metal: iv. Oxidative Refining

SESSION 4

CO2

SiO2

Fe

25



Step 4: Purification or Refining of Metal: iv. Oxidative Refining

SESSION 4

CO2

SiO2

Fe

26



Step 4: Purification or Refining of Metal: iv. Oxidative Refining

SESSION 4

CO2

SiO2

Fe

27



Step 4: Purification or Refining of Metal: iv. Oxidative Refining
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Step 1: Dressing of Ores

a. Hand Picking

b. Crushing and Grinding of Ore

SESSION 4
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Step 2: Concentration of Ores

a. Froth Floatation Process

b. Gravity Separation or Levitation

c. Magnetic Separation

d. Leaching

SESSION 4
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Step 3: Extraction of Metals from the Concentrated Ore

a. Conversion of Ores into Metal Oxides
i. Calcination 

ii. Roasting

b. Reduction of Metal Oxide to Metal
i. Pyrometallurgy: The carbon reduction process

ii. Aluminothermy: Reduction with aluminium

iii. Auto-reduction
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Step 4: Purification or Refining of Metal

a. Liquation

b. Distillation Method

c. Electrolytic Refining

d. Oxidative Refining
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Learning Objectives

4 Steps to extract metals:

• 3rd & 4th Steps

SESSION 4
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