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India’s industrial landscape is vast and diverse, yet few sectors touch every aspect of our economy and daily life as deeply as aluminium, steel, and sugar. These three industries form the backbone of India's infrastructure, agriculture, transportation, and energy systems. 

Aluminium is used in a variety of applications and products ranging from bicycles and aluminium foil. Steel is widely used throughout the engineering and construction industry, and in manufacturing of a variety of items including cars, appliances and medical instruments. Sugar is used widely in the food industry. India has an important position in the world in all of these industries, both as a producing country as well as a consuming country. 

Whether it is the lightweight resilience of aluminium in modern construction, the enduring strength of steel in railways and skyscrapers, or the agricultural and cultural legacy of sugar—each represents a unique thread in the tapestry of India's growth story.

This book is a simple, accessible, and comprehensive introduction to these three vital industries. It is meant for:


	Curious laypersons who want to understand how the materials around them are made,

	Students preparing for exams in geography, economics, engineering, or industrial studies,

	Professionals seeking a quick reference or foundational overview of these sectors.



We begin by exploring the natural resources—bauxite, iron ore, and sugarcane—that fuel these industries. We then walk through the key manufacturing processes that transform these raw materials into usable products. The book also profiles the major companies shaping these sectors in India, from public sector giants like SAIL and NALCO to private leaders like Hindalco, Tata Steel, and Balrampur Chini.

Alongside, we highlight government policies, sustainability efforts, and the future trends that will define India’s industrial journey in the coming decades—from green aluminium and smart steel plants to ethanol-powered vehicles and Industry 4.0.
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Chapter 1: Introduction to Aluminium
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In this chapter we go through an introduction to Aluminium and its properties and applications. 

1.1 What is Aluminium

Aluminium is a metal found in abundance on the earth. Chemically speaking, its symbol is Al, its atomic number is 26 and it is found in group 3 of the periodic table. Pure Aluminium is soft, but it can be moulded into alloys with other metals and elements to increase its strength. Aluminium alloys are light and strong.  They can be readily formed by process of metalworking, easily joined or cast. Because of all these characteristics aluminium has become the world’s most used non-ferrous metal.

Aluminium is not found alone in nature but rather in chemical compounds in minerals such as aluminium silicate (derived from alumina or Al2O3 and silicon dioxide). It is found in various plants and rocks.  When these minerals go into solution, depending on the chemical conditions, aluminium can be precipitated out of solution, usually by electrolysis of minerals such as alumina. 

1.2 Favourable properties of Aluminium

The properties of aluminium that result in its widespread use include the following: 


	Aluminium is abundantly found in the earth’s crust, in rocks and plants

	Aluminium is light in weight, being one third of the weight of steel

	Aluminium is malleable and also readily mouldable with other metals

	Aluminium is resistant to most forms of corrosion by chemicals and by water including sea water. 

	Aluminium is non-combustible and non-pyrophoric, which is important in applications involving inflammable and explosive materials handling or exposure.

	Aluminium is non-toxic, which is a useful property for food containers

	Aluminium is non-ferromagnetic, which is useful in electrical and electronics components

	Aluminium is a good conductor of electricity and can dissipate heat rapidly. It displays excellent electrical and thermal conductivity. However, a few specific alloys have been developed with high degrees of electrical resistivity.

	Aluminium surfaces can be highly reflective. Radiant energy, visible light, radiant heat and electromagnetic waves are efficiently reflected, while anodized and dark anodized surfaces can be reflective absorbent. The reflectance of polished aluminium over a broad range of wavelengths, leads to its selection for a variety of decorative and functional uses. 



1.3 What is Bauxite or Aluminium Ore

Bauxite is the ore for aluminium, being one of the principal raw materials for aluminium production. It is a name of a rock, composed of a variety of products comprising mainly of hydrated aluminium oxides and aluminous laterite. It is a mixture of minerals and not a mineral by itself. 

Bauxite occurs in a variety of structures, textures and colours. The colour depends on the content of iron oxides and ranges from white to dark, red or brown. 

Bauxite from mines is treated with concentrated sodium hydroxide, which results in a soluble solution of sodium aluminate. After filtration and heating with water, it gives aluminium hydroxide which is further heated to give aluminium. 
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Figure: A chunk of Aluminium metal. By Unknown author - http://images-of-elements.com/aluminium.php, CC BY 3.0, https://commons.wikimedia.org/w/index.php?curid=9084427
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Figure: Periodic Table, Aluminium is symbol Al, row 3 column 13, atomic number 13. User:Double sharp, based on File:Simple Periodic Table Chart-en.svg by User:Offnfopt, CC BY-SA 4.0 <https://creativecommons.org/licenses/by-sa/4.0>, via Wikimedia Commons
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