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Introduction 

The manufacture of alumina is an im­
portant intermediate stage in making 
aluminium metal from bauxite. About 
95 per cent of alumina produced in the 
world is made from bauxite. Different 
types of alumina, namely hydrated, 
calcined, activated, tabular, and fused 
alumina, have different Al

2
0

3 
content, 

specific gravity and Loi. The 
characteristics and uses of the different 
types of alumina 1 are shown in Tables I 
and 2 respectively. 

About 90 per cent of alumina pro­
duced is used in metal production. 
lypical calcined alumina used for metal 
making contains, apart from Al

2
O

3
, 

0.02 per cent SiO
2
, 0.02 per cent Fez0

3 

and 0.03 per cent T iO
2 

and traces of 
P

2
O

5
• A brief, note on alumina ex­

traction and the effect of chemical con­
stituents of bauxite is given in the An­
nexure. 

Table 1 

Characteristics of alumina 
(In per cent) 

Types of alumina Al
2
O

3 WI 

Alumina hydrate 65 34.5 

Activated alumina 93 6 

Tabular alumina 99.5 nil 
Calcined alumina 

ordinary calcined 99.2 
low-soda alumina 99.6-99.8 

Fused alumina 
brown 95 nil 
white 99 nil 

Source: 

Global alumina production 

Today 24 countries produce alumina. In 
1980 the total alumina production of the 
world was 33.8 Mt which included 512 kt 
for India2

• Australia is the largest pro­
ducer followed by USA; together they 
account for 41.5 per cent of world pro­
duction. Of the twelve members of the 
International Bauxite Association 
(IBA), namely Guinea*, Ghana, Sierra 
Leone, Dominican Republic, Guyana*, 
Haiti, Jamaica*, Surinam*, India*, In­
donesia, Yugoslavia* and Australia* on­
ly 7 countries (marked by the asterisk) 
produce alumina. 

T here were ten countries namely 
France, Federal Republic of Germany, 
USSR, Yugoslavia, Canada, Jamaica, 
USA, Surinam, Japan and Australia 
which produced over a million tonnes of 
alumina each and as a whole accounted 
for 82 per cent of the total world pro­
duction in 1980. Table 3 shows the 

Specific 
gravity 

2.42 

3.1 

3.65-3.8 

3.7-3.9 
3.1 

3.95 
3.95 

Remarks 

traces of SiO2 

Fe203, Na20. 
May be either in 
powder form, 
granules or hard 
porous spheres. 

Permissible Nap 
is 0.05 to 0.1 OJo 

Mineral Facts & Problems: No 5, Monograph on Bauxite, India Bureau of Mines, Nagpur, 

November 1977, p 290. 
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region-wise distribution of world 

alumina production from 1978 to 1984. 

In Asia five countries namely Japan, 

China, India, Turkey and Taiwan pro­

duce alumina. Alumina production in 

India was recorded as 4 kt in 1945, which 

increased by 162 times in four decades 

and touched 649 kt in 1980. Table 4 in-

dicates India's share in Asia and world 

production. It may be seen that while 

the Indian share in the Asian pro­

duction has risen from 23.4 per cent in 

1978 to 40.9 per cent in 1983 its share of 

world production has shown only a 

slight increase, from 2.2 to 3.3 per cent, 

during this period. 

According to the world aluminium 

survey alumina refinery capacity in In­

dia in 1977 was 685 kt. (Approx 2.25 per 

cent of the world capacity of 30 345 kt in 

that year). T he total alumina pro­

duction capacity of the country in 1980 

was 689 kt, and 829 kt in 19833
• Now, 

the new alumina plant of National

Table 2 

Major uses of different types of alumina 

Alumina hydrate 

Manufacturing of 

chemical and 

aluminium 

compounds. 

Used in water 

purification, varnish 

paint, pigment and 

ink industries 

Useful as a flame 

retardant filler. 

Table 3 

Calcined alumina 

In metal making. 

Also used in refrac­

tories and fused 

alumina production. 

Used as a component 

of polishing 

compounds. 

Manufacturing of 

rocket nozzles, guided 

missilevanes, combus­

tion chamber lining 

and as a soft 

abrassive. 

Alumina - region wise world production 
(in kt and per cent) 

Region 1978 1979 

Europe 4 161 (16.6) 4 199 (16.1) 

Africa 621 ( 2.5) 656 ( 2.5) 

Asia 2 375 ( 9.4) 2 446 ( 9.4) 

America 11 224(44.6) 11 347 (43.6) 

Australia 6 764 (26.9) 7 386 (28.4) 

World total 25 145 26 034 
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Activated alumina 

Drying agents for 

oxygen, nitrogen, 

carbondioxide, carbon 

monoxide, chlorine, 

sulphur dioxide, 

helium, ethylene, 

butane etc. 

Used in some pro­

cesses like isomerisa­

tion, cracking and 

polymerisation where 

even a small quantity 

of water is harmful, 

this type of alumina 

is of special use. 

1980 1981 

Tabular alumina 

Useful in making high 

alumina bricks for 

furnaces used for 

making glass and 

steel. 

Useful as filler in 

epoxy and polyester 

resins, and coating 

for welding electrodes. 

Good thermal con­

ductivity, excellent 

resistance to thermal 

shock and high dielec­

tric strength at high 

temperatures. 

1982 

Fused alumina 

Used in abrasive 

industry for 

grinding. 

Used for making 

refractories. 

1983 1984 

4 508 (16.0) 4 952 (18.6) 4 464 (20.1) 4 351 (18.6) 5 235 (19.3) 

708 ( 2.5) 679 ( 2.6) 578 ( 2.6) 564 ( 2.4) 550 ( 2.0) 

2 947 (10.5) 2 264 ( 8.5) I 812 ( 8.1) I 879 ( 8.1) 2 116 ( 7.8) 

12 689 (45.1) 11 666(43.8) 8 747 (39.4) 9 243 (39.6) 10 354 (38.3) 

7 284 (25.9) 7 087 (26.6) 6 629 (29.8) 7 305 (31.3) 8 800 (32.6) 

28 106 26 648 22 230 23 342 27 055 
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2.5 times higher in calcination. This 
change is due to two factors; the rise in 
unit costs of various raw materials and 
also the increase in their consumption. 
Between 1977-1982, the consumption 
of bauxite, caustic soda, coal, all 
registered an increase. Together these 
three items accounted for 71.7 per cent 
of the cost of production of alumina 
hydrate in 1982. The cost of alumina 
hydrate in alumina production con­
stituted 84.5 per cent in 1977 and 81 per 
cent in 1982. The rise in cost was 1.9 
times in bauxite, 2.7 times in caustic 
soda, 3.5 times in lime, double in soda 
ash and 2.4 times in steam coal. In 
calcination fuel oil is the major raw 
material, and though its consumption 
came down marginally, the cost, 
because of rising prices, went up 2.6 
times by 1982. 

Structure of 
alumina industry 

The world aluminium industry as a 
whole has been dominated by six large 
vertically integrated companies namely 
Alcoa, Akan, Reynolds, Kaiser, 
Pechiney and Alusuisse. Four of these 
companies have their bases in North 
America and two in Europe. The direct 
and indirect interests of these six com­
panies in domestic and foreign mines, 
refineries and smelters at present ac­
count for 45.7 per cent of the Western 
World bauxite capacity, 52.5 per cent of 
primary aluminium capacity and 63.7 
per cent of alumina 4. In the world as a 
whole the share of these companies ac­
counts for 33.5 per cent of the world 
bauxite capacity 43.3 per cent of 
aluminium capacity and 51.9 per cent of 
alumina capacity in 19825

• Govern­
ments control approximately 25 per cent 
of the Western World bauxite capacity, 
12-13 per cent of alumina capacity and
16-18 per cent of primary aluminium
capacity.

In the East Block countries there is 
complete state ownership. The share of 
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Table 12 

Alumina imports by major source, 1979 

Quantity Share of 
imported total imports 

(kt) (in per cent) 

USA 3 770 
Australia 76.5 
Jamaica 15.6 
Surinam 6.3 
Others 1.6 

Norway 1 165 
Australia 25.2 
Surinam 26.7 
Jamaica 13.1 
USA 4.4 
Others 30.6 

Canada 953 
Australia 49.1 
Jamaica 18.8 
USA 16.3 
Others 5.8 

Japan 761 
Australia 97.4 
Others 2.6 

UK 610 
Jamaica 65.9 
Surinam 17.4 

Guyana 5.9 
Others 10.8 

Netherlands 563 
Surinam 39.4 

Greece 39.7 
France 16.5 
Others 4.4 

Spain 545 
Guinea 49.2 
Jamaica 35.0 
France 11.9 
Others 3.9 

WGermany 458 
Australia 50.0 
Italy 28.8 

Guinea 3.2 
Others 18.0 

Source: 

World Aluminium Industry, Vol I. Australian Mineral Economics Pvt Ltd, Sydney, Feb 1982, 
p 181, 192. 
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