
Metals and Nonmetals Overview

Calcination: A Detailed Overview

Definition:
Calcination is a thermal treatment process in which a solid material, typically an ore, is heated to a high 
temperature in the absence or limited supply of air or oxygen. The purpose of calcination is to bring 
about thermal decomposition, phase transition, or removal of a volatile fraction. It is a crucial step in the 
extraction and processing of metals from their ores.

Key Points:

1. Purpose:

Decomposition: To decompose carbonate ores into oxides and carbon dioxide.
Volatile Removal: To remove volatile substances, such as water or organic compounds.
Phase Transition: To induce phase transitions in materials that enhance their physical or 
chemical properties.

2. Process:

The material (usually an ore) is placed in a furnace or kiln.
It is heated to a temperature high enough to bring about thermal decomposition but below 
its melting point.
The process may occur in the absence of air or in a limited supply of air to prevent oxidation.

3. Chemical Reactions:

Decomposition of Carbonates:

Here, calcium carbonate decomposes to form calcium oxide and carbon dioxide.
Removal of Water:

Here, hydrated iron(III) oxide loses water to form anhydrous iron(III) oxide.

4. Types of Materials Used:

Carbonate Ores: Such as limestone (calcium carbonate).
Hydrated Ores: Such as hydrated iron oxide.
Other Materials: Such as alumina, which undergoes phase transition during calcination.

5. Applications:

CaCO ​ →3 CaO + CO ​2

Fe ​O ​ ⋅2 3 3H ​O →2 Fe ​O +2 3 3H ​O2
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Metallurgy: Calcination is used to prepare metal ores for further processing, such as 
smelting.
Cement Industry: Limestone is calcined to produce lime (calcium oxide), which is a key 
ingredient in cement.
Ceramics: To bring about phase transitions in raw materials, improving their properties for 
ceramic production.
Environmental: Treatment of hazardous wastes by thermal decomposition.

6. Advantages:

Removes impurities from ores.
Converts raw materials into forms that are easier to handle and process.
Helps in the production of materials with desirable physical and chemical properties.

7. Examples:

Calcination of Limestone:

Used in the production of lime for cement.
Calcination of Bauxite:

Used in the production of alumina, an intermediate step in aluminum production.

Summary

Calcination is a crucial industrial process used to bring about the thermal decomposition of materials, 
remove volatile substances, and induce phase transitions. It plays a vital role in the metallurgy, cement, 
and ceramics industries, among others, by preparing raw materials for further processing and 
improving their physical and chemical properties.

CaCO ​ →3 CaO + CO ​2

Al(OH) ​ →3 Al ​O ​ +2 3 3H ​O2
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