
Metallurgy 

1. Extraction of Aluminium: Aluminium is the most abundant of all the commercial 
metals and is the third most abundant element of the earth’s crust (about 8 %), 
following oxygen and silicon. Aluminium is one of our best structural metals, 
ranking second only to iron in this respect. 
Ores of Al 

1) Silicates: The metals occurs mostly as a silicates such as potash feldspar- (K2O, 
Al2O3. 6SiO2), Kaolin- (Al2O3. 2SiO2 2H2O), Mica- (K2O, 3Al2O3. 6SiO2 . 2H2O) etc. 

2) Hydrated oxides: The most abundant of the oxide mineral of aluminium is bauxite-
Al2O3.2H2O. All of the commercial aluminium is obtained by using bauxite as a 
starting material. 

3) Oxides: The other oxide materials are corundum (colourless), ruby (red), sapphire 
(blue), emerald (green). On account of their beauty and luster, these mineral are 
used as precious stones. 

4) Aluminates: Metallic aluminate of magnesium, iron and manganese which occur in 
nature are termed as spineals. 

5) Other minerals: a) Cryolite: A double fluoride of aluminium and sodium, Na3AlF6. b) 
Turquoise: A hydrated basic phosphate having the composition AlPO4.Al (OH)3.  
The metallurgy of aluminium is carried out in three stages:  

a. Purification of bauxite 
b.  Electrolysis of alumina 
c. Refining of aluminium 

The natural bauxite is reddish in colour and contains about 50 to 60 % Al2O3, 15 
to 20 % Fe2O3, 1 to 3 % SiO2, 2 to 3 % TiO2 and 15 to 20 % moisture. If impure 
bauxite is dissolved in molten cryolite and subject to electrolysis, most of the 
impurities are also reduced to metals and these metals form alloys with aluminium 
producing an impure metal. Due to these impurities, aluminium metal becomes 
brittle and is labile to corrode. From the impure aluminium, it is also rather difficult 
to remove the impurities. Hence it is necessary to eliminate the impurities from 
bauxite. There are three processes to purify the bauxite.  

a. Purification of bauxite 
 

1. Bayer’s process : It is suitable for treating red bauxite. The ore is crushed 
and calcined in rotary kilns to a temperature between 500 to 6000 c due to 
calcinations, organic matter and moisture are removed from the ore. The 
calcined ore is finely ground in a ball mill to 200 mesh size. The finely 
ground bauxite is digested with aqueous solution of sodium hydroxide (sp. 
gra. 1.45) at 150 to 160 in steam autoclaves, under a pressure of 60 lb per 
sq. inch for about four hours. The Al2O3 reacts with NaOH to produce 
soluble sodium meta- aluminate. The impurities such as Fe2O3, TiO2 remain 
unaffected.  

Al2O3 + 2NaOH → 2NaAlO2 +H2O 
The solution is then diluted and filtered. The residue known as red mud is 
discarded. The filtrate containing NaAlO2 is diluted and the temperature is 



brought down to about 20- 300 c. It is send to a decomposer tank fitted with 
stirrers. A little quantity of freshly prepared pure aluminium hydroxide is 
added in this as a seed, and the mixture is vigorously agitated for about 36 
hours.  

NaAlO2 + 2H2O → Al (OH)3 ↓ + NaOH 
Aluminium hydroxide is filtered off, washed, dried to get pure Alumina 

2 Al (OH)3 → Al2O3+ 3 H2O 

 

 


