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Extraction of Metals
Learning Objectives

• Describe the ease of obtaining metals 

from their ores by relating the elements to 

their position in the reactivity series

• Describe the essential reactions in the 

extraction of iron from Haematite using the 

blast furnace. 

Recap 

• Reactivity series

• Reaction of metals with water/steam

• Reaction of metals with dilute HCl

Why are metals extracted?

• Most metals are found in the Earth’s crust 

combined with other elements in rocks 

known as ores. 

• An ore is a compound of the metal mixed 

with large amounts of earth and rock.

• Metals need to be extracted from ores 

before they can be turned into useful 

products. 

What methods are used to extract metals?

• Metals that are found in the ground as 
uncombined elements do not require 
further extraction.

– E.g. Gold

• Obtaining metals from their ores requires 
chemical reactions:

1. Reducing the ore to the metal using carbon

2. Using electrolysis method

Question

How do mining companies decide 

which method to use? 
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Answer

The positioning of a metal in the 

reactivity series will determine the 

method used for its extraction. 

How does the reactivity affects the extraction?
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Extracted by using 

electricity to decompose 
the molten metal compounds 

(electrolysis)

Extracted by reducing the 

metal oxides using carbon
(reduction)

Found naturally

uncombined as metals

lead

silver

(carbon)

The more reactive the metal is, the harder it is to extract the metal from its ores. 

What is Reduction?
Metals are often found combined with oxygen as oxides. 

To obtain the metal, the oxygen must be removed. 

In this reaction, the carbon removes oxygen from lead oxide. 

This occurs because carbon is more reactive than lead. 

The removal of oxygen from a substance is called reduction.

Carbon can be used to extract metals by reduction.

2PbO + C                   2Pb + CO2

metal oxide (in ore) metal
reduction

Exercise

Extracting iron from Haematite

Main ore of iron

• The main ore of iron is haematite.

• Haematite contains iron (III) oxide mixed 

with impurities such as sand and clay. 

• Iron is extracted from haematite in a blast 

furnace. 
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Extracting Iron in Industries A Blast Furnace

Blasts of hot air are 

blown into the furnace 

near the bottom. 

Haematite, 

coke (which is mainly carbon), 

limestone (calcium carbonate) 

are added at the top of the blast 

furnace. 

slag
molten iron

Chemical Reactions that Take Place 
in a Blast Furnace

1. Carbon dioxide is produced.

Carbon in coke burns in hot air to 

produce carbon dioxide.

Limestone decomposed by heat to form 

carbon dioxide and calcium oxide.

C  +  O2 CO2

CaCO3 CaO  +  CO2

2. Carbon monoxide is produced.

As carbon dioxide rises up in the blast 

furnace, it reacts with more coke to form 

carbon monoxide.

C  +  CO2 2CO

Chemical Reactions that Take Place 
in a Blast Furnace

3. Haematite is reduced to iron.

Carbon monoxide reduces iron(III) oxide 

in haematite to iron.

Fe2O3 +  3CO 2Fe  +  3CO2

Molten iron is formed and it runs to the bottom of the blast 

furnace.

Waste gases e.g. nitrogen, carbon dioxide escape from the top

of the blast furnace.

Chemical Reactions that Take Place 
in a Blast Furnace

4. Impurities are removed.

Impurities such as silicon(IV) oxide are 

removed by calcium oxide.

CaO  +  SiO2 CaSiO3

CaSiO3 is called calcium silicate or slag. It floats on top of 

molten iron. It is tapped off separately from the iron.

Chemical Reactions that Take Place 
in a Blast Furnace
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Flow Chart of Iron Extraction
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