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1. Metals 

Metals can be used in many ways. Amongst others, they are important for the 

following industries: transport, telecommunications, machinery, construction and 

manufacturing. 

1.1 The properties of metals 

Metal are typically: 

 hard 

 non-adhesive 

 cold and smooth 

 often shiny 
 

1.2. Physical properties 

 Strong (mechanical strength): Can resist forces while not becoming deformed 
easily. 

 Ductile and malleable: can be made into wire or thin sheets. 

 Tough: Do not break easily. 

 Plastic and elastic: some metals are elastic; they can bend and return to their 
original shape when they are affected by external forces. Others are not elastic 
and are deformed by external forces. 

 Electrical, thermal and acoustic conductivity: good conductors of electricity, heat 
and sound. 

 Magnetic: magnets attract some metals. 

 Fusible: can be easily welded to other metallic objects. 

 Expansion and contraction: when the temperature rises, they expand and when it 
falls, they contract. 

 

1.3. Chemical properties 

 Oxidation: react with oxygen in  
water and air. 

 

 

 



1.4. Ecological properties 

 Recyclable and reusable: most metals are recyclable, when they have been used, 
they can be processed to be used again. 

 Toxic: some metals, such as lead or mercury, present a danger to human beings 
and the environment. 

 

2. Where and how metals are obtained 

Metals are taken from minerals contained in rocks; e.g. copper is extracted from 

chalcopyrite or malachite. 

 Surface mining is used when the mineral layer is near the surface. 

 Underground mining is used when the mineral is deep below the surface. 

 

 

 

 

In both types of mines we used explosives, excavators, drills and other machines to 

extract the mineral from the rock. 

After mining, the minerals are separated into ore and gangue. The metal is extracted 

from the ore in an ironworks through physical and chemical processes.  

Depending on their origin, metals can be classified as ferrous  and non-ferrous. 

3. Ferrous materials (minerals containing iron) 

Characteristics: 

 Common 

 Inexpensive to extract 

 Need processing to produce pure iron 

 Used to make alloys 
An alloy is a mixture of two or more chemical elements – the primary element is a 

metal.  



Iron alloys are created by adding carbon. There are three types: 

 Pure iron 

 The concentration of carbon is between 0.008% and 0.03%. 

 It is a greyish white metal with good magnetic properties. 

 Uses: electrical and electronic components. 
 
 
 
 
 
 
 
 

 Cast iron 

 The concentration of carbon is between 1.76% and 6.67%. 

 It is extremely hard and resistant. 

 Uses: machinery parts, pistons, street lamps, drain covers, etc. 

 

 

 

 

 

 Steel 

 The concentration of carbon is between 0.03% and 1.76%. 

 It has better mechanical properties than iron because it is very hard and 
strong. 

 Other chemical elements are can be added to steel, to improve or achieve 
certain properties. Some examples: silicon, manganese, nickel, tungsten, 
chrome, lead, etc. 

 

 

 



 The steelmaking process 

Stages in the steelmaking process: 

1. The iron mineral is washed to remove impurities. 
2. It is crushed and sieved, the gangue is separated from the ore. 
3. The iron mineral (ore) is mixed with carbon and limestone. 
4. This is smelted at a temperature of over 1500° C in a blast furnace. 
5. Pig iron is obtained 
6. The pig iron is then processed to reduce the percentage of carbon content and 

to eliminate impurities. 

 

 

 

 

 

 

 

4. Non-ferrous materials 

There are other metals that don´t contain iron. They have a lot of uses but they are 

often expensive because they can be rare and are more difficult to extract. 

Non-ferrous metals are classified by density: ultra-light, light and heavy. 

4.1. Light and ultra-light metals  

4.1.1. Aluminium 

 Processed from bauxite 

 Silvery white 

 Highly resistant to corrosion 

 Very soft 

 High malleability and ductility 

 Good at conducting electricity and heat 



Uses: high voltage power line, planes, cars, bicycles, light metalwork, roofing, 

decoration, kitchen tools and drinks cans. 

 

 

 

 

4.1.2. Magnesium 

 Extracted from several minerals: magnesite,  
dolomite, carnallite, epsomite and olivine.  

 Shiny, silvery white 

 Very light, soft and malleable, but not very  
ductile 

 Reacts very strongly with oxygen 

 Very light alloys can be achieved by combining  
magnesium with other metals 

Uses: pyrotechnics , the aerospace and car industries and bicycles 

 

 

 

 

 

4.1.3. Titanium 

 Extracted from two minerals rutile and ilmenite 

 Silvery white, shiny 

 Light 

 Very hard and strong 

 

 



Uses: the aerospace industry, building structures and medical prosthese 

 

 

 

 

4.2. Heavy metals 

4.2.1. Lead 

 Source: galena. 
 Characteristic:  

 Silvery grey 

 Soft and malleable 

 It very toxic 
 Uses: batteries, protective measures against nuclear radiation 
 

  

 

 

4.2.2. Zinc 

 Source: sphalerite and hemimorphite. 
 Characteristics:  

 Bluish grey 

 Shiny 

 Not very hard 
 Uses: roofing and plumbing. A layer of zinc is used on other materials to stop 

corrosion. 
  

 

 

 



4.2.3. Tin 

 Source: Cassiterite 
 Characteristics: 

 Shiny white 

 It is very soft 

 It does not oxidise at room temperature 
 Uses: Tin foil. It is used for soft soldering when it is alloyed with lead. 

 

 

 

 

 

4.2.4. Copper 

 Source: cuprite, chalcopyrite and malachite 
 Characteristics: corrodes or oxidises very easily 
 Uses: electrical wire, radiators, decoration and handicrafts 
 

 

 

 

4.2.5. Bronze 

 Source: alloy of copper and tin 
 Characteristics: it is resistant to wear and corrosion 
 Uses: boat propellers, church bells, sculptures, nuts and cogs 
 

 

 

 



4.2.6. Brass 

 Source: alloy of copper and zinc 
 Characteristics: it is very resistant to corrosion 
 Uses: handicrafts, jewellery and plumbing 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  


