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Fill in the blanks in the article about the mining, refining and properties of metals.




METALLURGY

· Metallurgy is the science and technology of m


.

It includes the mining of o


, the extraction and refining of pure metals from the ore and the study of the physical and chemical p



 of metals to determine their uses.

DIFFERENCES BETWEEN A METAL, 

A MINERAL AND AN ORE

· A metal is a pure element found on the P

 Table of Elements. Examples of metals include gold, iron and copper.

· A m



 is the natural compound of a metal when it combines in nature with elements such as o

 and sulphur. For example, iron is not found in a pure form in the ground. It is found as reddish or blackish iron oxide (also called haematite). Two metals in nature are found in a pure state because they are quite unreactive when exposed to the air and to w


. These pure metals are g


 and platinum.

· When large deposits of a mineral such as haematite are found and these are e


 to mine, this deposit is called an ore.

· Complete the table of common minerals and the metals they contain.

	METAL
	MINERAL
	CHEMICAL NAME OF MINERAL

	Aluminium


	Bauxite
	Aluminium oxide

	Copper


	Chalcopyrite
	Copper iron sulphide

	
	Haematite or Magnetite
	

	Lead


	Galena
	Lead sulphide

	
	Cassiterite
	Tin oxide

	Titanium


	Ilmenite
	Titanium oxide

	Uranium


	Uranite
	Uranium oxide

	
	Sphalerite
	Zinc sulphide
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THREE MINING METHODS




· Ore can be mined by three methods depending on the position, depth and properties of the mineral. 

· Open-cut mining is the method where a large depression containing the ore is d



 out of the ground. This method is used when the ore is c



 to the earth’s surface. It is very damaging to the wildlife and plants in the environment and mining companies by law must employ environmental s



 to r



 the mined area. Iron is mined by this method.

· Shaft Mining is the method for mining deposits that are deep beneath the s



. Tunnels are drilled deep into the earth. Coal and gemstones (not metals) are often mined in this way.

· D



 is the process used to mine tin and gold in creeks where w


 is mixed with the mined mineral.

SEPARATION OF USEFUL MINERAL

FROM USELESS WASTE ROCK




· When the ore is mined, it is crushed into small p


. The u



 waste rock material mined in any of these methods is called gangue. This gangue is removed by 3 methods depending on the properties of the mineral.

· Mechanical Separation

1. Gravity separation is used to separate heavier m


 from the lighter waste rock. Either the crushed ore is suspended in flowing creek  w


 or blasted air.

2. Flotation occurs when a crushed ore is mixed with a detergent-like liquid which creates a f


 froth of the mineral which is scooped off away from the deeper waste. Copper ore is separated by this method.

3. Electromagnets are utilised to extract iron-containing minerals such as the m


 s


 ilmenite from surrounding rock material. 

· Chemical Separation
Smelting of Sulphides and Oxides in a Blast Furnace involves a series of c

 reactions. 

The crushed ore in pellet form called sinters is placed in the blast furnace. Hot air blasts across it and sometimes limestone is added to speed up the process by producing waste slag.

The mineral sulphide is first roasted in the presence of a blast of heated o

 gas which converts the sulphide to an oxide. The oxide is then roasted with carbon in the form of coke to burn off the oxygen part leaving almost pure m


 metal behind.

If the mineral is an oxide, the smelting process involves only the r



 reaction which reduces the mineral oxide to the metal.


· Electrical Separation
Electrolysis is the process whereby a molten solution of a mineral such as the mineral containing aluminium is placed in a large container through which an electric current is passed. This separates the aluminium from the waste.

The electrolytic process requires huge input of electricity and electrolytic plants are situated near power stations.
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3 PREPARATION PROCESSES OF STEEL

· Steel is an a


 composed mostly of iron. It is treated in different ways depending on the final uses.

· Quenching  is the heating of steel and the subsequent plunging of the hot steel into water. This makes the steel less able to bend or f


 but it does become brittle.
· Annealing occurs when hot steel is allowed to c


 slowly. This produces bendy steel.
· Tempering is a combination of annealing followed by quenching which leaves the steel tough and strong.
PROPERTIES OF METALS

· Most metals have certain useful properties such as hardness, strength, electrical and heat c




, lustre or 
s



, malleability ( can be hammered into a s



), ductility (can be pulled into a wire), and high melting and b



 points.

· For example, copper is used in electrical wires because of its good e



 conductivity. It is also used in saucepans because it conducts h


 well.

· Gold, on the other hand, has other useful properties when used in jewellery. It is lustrous or s



 because it does not corrode. Gold is also malleable and d


.
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Draw a labelled diagram of a blast furnace and its contents.





Draw a labelled diagram of the electrolysis of aluminium.








