CHAPTER 8
WORLL SCLLARIO OF ALUMINIUM
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8,1 INTRODUCTION

Bauxite is minecd in as many as 27 countries in the

(1)

world « The production which was only 87,9 million’tonnes

in 1981, continued to rise steadily (except in 1982 and. 1983)
and reached record level of 112,18 million tonnes in 1990(2).
World production of alumina also‘continued the upward trends
since mid 80's in response to the strong demand for aluminium
metal (2) o

World production of aluminium has increased by 4 times
during the last three decades from 4,5 million tonnes in 1960
to 17.8 million tonnes in 1990, Australia ranked first in
the world in the production of bauxite in 1990 with a produ-
ction of 40,697 million tonnes, contributing 36.,7% of the
total world.production, followed by Guinea, Jamaica, Brazil,
India and USSR, These five countries together contributed
43% of total production. India ranked StH in the production
of Bauxite in 1990 with a production of 5,00 million tonnes;
As far as production of aluminium is concerned USA ranks first
in the world contributing 23% followed by erstwhile USSR-12%,

Canada 9% Germany 4% and Norway 5%(2).

It has been estimated that the known world Bauxite
reserves are sufficient to meet the cumulative demands even
in 21st century,

The production of Bauxite Alumina and Aluminium for
1981 to 1990 by countries is given in table Noi 8,1, 8,2

and 8., 3 respectively.

8.1.1 World Production of Bauxite

A brief review of the bauxite production during the
first half of this century is given here to have an idea of
the level of production and the status of production during

the two world war periods,
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A) During 1900-1950

The production Was only 0,87 lakh tonnes in 1900,
During the period of world war I (1914-1918) and world
war II (1939-1944) the world production of Bauxite increased
considerably to meet the increasing Gemar? of the aluminium
metal for the military uses. During the 1lst world war the
production touched 1,0 million tonnes in 1917 which Qame .
down to 0,33 million “onnes in 1921 after the war. Similarly
during the II world war period, there was aniextra ordinary
increase in world bauxite production which shot up to 13.8
riilion tonnes in 1843, which was the highest produ tion
recorded during the half century 1901-1950, After the world
war II it drastically came down to 3 million tonnes in 1945,
~ and thereafter gradually rose to 8,3 million tonnes in 1950,
'The trend in production during 1900 to 1950 and number of pro-
ducing countries is given below. There were only three coun-
tries producing bauxite in 1900, which rose to 20 by 1950(3).

Year Production(tonnes) No,of producing
___________ _— —_—— c——___Countries
1900 87,959
1910 . 355,848
1917 World war I 1,027,490
1920 901,193 10
1530 1,628,871 14
194¢C 4,335,564 20
1943 World war II 13,822,569 |
1550 ' 8,370,277 20

B) Durins 1951-19S0

The international trade in Bauxite increased after

trerd in the world procduction of bauxite during -last four

B . ta)
decadcs is givenp below‘4’.
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Period WNorld prodw tion in '000 tonnes
1951 ~ 1960 ‘ 1,982,271
1961 - 1970 4,03,351
1571~-~1980 , ' 7,85,255

The proauction'has been on an increasing trend in
response to the strong demancs for the‘ a1uminium métalm
Which is consumed in mahy major sectorsriike, power, trans-
portation, construction, vackaging etc,

In the 19e0's, Australia, Guinea, Brazil, Jamzica,
China, India, USSR, Suriname, Hungary and Greece have been
the major producers of bauxite in the world,

World production of bauxite country vise during
1983-.1990 is given in table Nos 8,1,

8,2 REVIEW OF PRODUCTION - GOUNTRYWISE

Following are the mein bauxite producing countries
in the world and have been ranked based on the production in

1990(2).

Country : Production in 1990 in '000 tonnes
1. Australia 40,697
2, Guinea 16,500
3. Jamaica 13,983
4, Brazil : 8,750
5. India 5,000
6. USSR ’ 4,200
7. China 4,000
8, Suriname 3,267
9. Yugoslavia 2,952

10, Hungary 2,600

The above countries together Tontribute 90% of the

total world production(Z).

8.2,1 Australia

As may be noted from above, Australia has been the
largest bauxite producer of the world, There are seven major

(5)

produc ing mines as given below "
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Owner Mine Locat ion
1, Comalco Pvt.Ltd, Weipa North of the Cape York
Peninsula, Queenslard
2, Nobalco Pvt, Ltd, Gove Northern Territory
3, Alcoa " Del Park Darling Range
Huntly Darling Range

Willowdate Darling Range, South of
Perth, in Western Australia

- .

4, Reynolds Mount - Darling Range
Australia Alumi-
nium Ltd, Saddle back Darling Range,

' Australia is also the largest bauxite and elumina
~porter in the world, The country does not utilise all
its alumina production for making aluminium because the do-
mestic primary aluminium industry is relatively small as co-
mpared to the country's raw material production capacity(S).
There are seven alumina refineries in Australia, Port land
smelter is one of the largest in the world, having a capacity
of 300,000 tonnes of aluminium ingot per year ? » In 1988-89
Australian mining industry was adversely affgdted by the rise
in the value of the Australian dollar which made export more
expensive in the world market and thereby was lagging in come
petition in the world market, But still it was a pioneer
in bauxite and alumina production, Australia's revenue
earned by exporting bauxite, alumine 2nd aluminium is second
highest, next to coal(6 & 7).

In near future expansion of Tomago aluminium smelter,
and Wagerup aluminium refinery, from present capacity of
240,000 tonnes to 280,000 tonncs and 850,000 tonnes to 1,48
million tonnes respectively will further step up the product-
ion of aluminium in Australia, Western Australia smelters
are also under construction and planned to produce 360,000
t/year, The production of aluminium ir Australia was 1.23

million tonnes during 1990(6).

8,252 Guinea

. Guinea is the second largest producer of bauxite
after Australia, which produced 16,5 million tonnes in_ 1990
contributing 15% of the world production. It derives 90%

of the foreign exchange earnings from bauxite and possesses
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about one third of the world's bauxite reserves‘e) There are
reemain producing mines having a total capacity of 14,5

million tonnes per year, The details of mines are given

_ -~ (8) ' -
below $=.

W

Ming(Owner ‘Location Produc;gg capacity
i, CBG ' Sangaredi 9,5 million tonnes/
(Operated by -year

compogine des -
- bauxite de Guinea)

2, Frignia . Kimbo 2  million tonnes/
(Fringuies cor- year
sortium) .

3, Kindia Kindia. 3 ' million tonnes/
(Bauxites de: : year ’
Kindia) :

14,5 million tonnes/

86203 Brazil

Brazil is the third largest producer in the world.
Bauxite mining operations started in early 1940°'s,since then
the production has been rising ‘The production which was only
0.3 million tonnes in 1980 45shot up to 8,75 million tonnes
"in 1990 showing a stegppincrease by 29 folds in a decade,

(9)

There are six aluminium projects and four smel ters °
Much of the mineral industry is in the hands of private sectors,
In 1986 Compahiea Brasileira de Aluminio (CBA) Smelter was
beiieved to be the lowest-cost plant in the world(IO), In-
1989, Brazil government imposed controls on the price of
aluminium in the domestic market which discouraged the produ-
cers from selling to local market and there by local consumption
fell down(ll). Later the Government lifted price control which
encouraged the producers to increase Aluminium production and

also for the expansion of their plants 12 °

Companhia Vole do Rio Doce (CVRD) has planned to
double their output from 165,000 to 340,000 tonnes/year by
1992, Their Alunorte aluminium refinery is to start in 1994,
CBA has plans to double the production upto 340,000 tonnes/year
by 1995 by installing a new srmelter.
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Aluminium, because of ver; igh energy cocts and lack of
new investment in Eechnolo;jcél %mprovements. Bu:t still
it's production and export level is going to ke maintained
because it is considered more expensive to ;top production
and export than to continue the production,
ts2.4 Jamaica

Bauxite production was only 0,3 million tonnes in
1952, Thereafter ore prodic tion was rising every year and
reached 16 million tonnes in 1974<4). There was a low
production trerd during 19758, toc 127¢ and the vroduction
fell down to 11,5 million tornnes in 1973, It is due tc
the Bauxite levy imposed by the government zand increase
in the price of o0il., Bauxite mining industrv aﬂétalumina
industry in Jamaica is dominated by American and Canadian
corporations with Government participation. The world wide
over supply of aluminium and competition from Australia and
Brazil reduced the Jamzican share c7 bauxite output to 10 %
of worldés production in 1979, which was 21% in 1370, There
was further fall of procduction of tzuxite from 12 million
tornes in 1980 to 6 million tonnes in 198523, The major re-
ason- for this has been the high cost of imported fuel oil
which also resulted in the fall of export of bauxite by 50%
and alumina by 7%(14). This situatior changed in 19€eg,
Wwhen the government revlzced the o0ld bauxite levy system
introducing minimum rate of per ton for bauxite linked to
Average Realized Price (ARP) for zluminium metal., This
resulted in the ultimate rise in production of bauxite to
13,68 million tonnes in 1990 an¢ 2,8 million tonnes alumina

. . : : (15)
which is hichest since 1974 .

A major expansion of Alumina partners of Jamaicas
(Alpart) is now underway with the signing of a US'$ 250

million agreement by the Government with the aim of incre-

asing Alpartsy present capacity from 1 million tonnes to
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2 million tonnes in the next five years,

82,5 Union of Soviet Socialist Republic (Now
Common Wealth of Independent States(CIS)

There Was no aluminium production before the
Octoker revolution in the country(;l). Mining activity
started in the year 1931 produéing 11,600 tonnes bauxite<3).
The production reached 5,3 million tonnes in 1970 and 6.4

million tonnes in 1981,

In the five year period 1981-86, aluminium industry
was one of the fastest growing nonferrous industry in U.S.S.R.
It is the oniy country in the WOrld, which is extracting
aluminium from the &pe  other than bauxite as well, As
the bauxite 48 ef low grade, aluminium is also obtzined from
nepheline and alumite, During 1980, 80 % of primary aluirinium
produétion was derived from bauxite, 16% from nephelire znd

2% from alunite,

Aluminium is being produced more for export than for

Gomestic consumption, Primary and Secondary aluminium is
| exported to European countries, Japan and United states, Hi~h
grade bauxite is imported from Guinea, Greece, Yugoslavia,
Hungary and Indla(17). In Northern Siberia, native aluminium
was reported to have been found in 197€, During the period
1986 to 1989 there was a significant rise in aluminium pPILO=
duction 1n the country inspite of the fact 50% of raw material
requir ements (Bauxite & Alumina), was imported from other

countrles(le).

8,2,6 China

China started Bauxite mining operations in 1936, when
30 tonnes was produced, After 1941, there has been significant
rise in output of bauxite from 10,200 tonnes in 1941 to 4 million
tonnes 'in 1990(32). The bauxite resources are estimated at
1200 million tonnes out of which 400 million tonnes are considered
to be of industrial grade. China's four aluminium bases are ‘
at Guizhou, Henan, Spanding and Shanxi. Out of total bauxite
reserves in China, one third can be strip mined and the remaining

- by underground method., Bauxite is mined at present mostly

by open cast mining method(lg).
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There are four zlants rroducing aluminium oxide and
30 electrelytic refireries, Chinz produced 750,000 tonnes "and
850,000 tonnes »f aluminium in 12€9, ard 1290 respectively(zo'zl).
China's present producticn capecity is around lAmillion tonnes
Per year,
£.,2,7 Suriname

The occurrence of bauxite deposits wes found first in
the basin of the Cottica rivér in 1915, Exploration was carre
ied out by the Surinaamsche Baufite Maatschappij and mining
right obtained in 1917 and the production of rauxite started
in 1922, It was 1£,80C tonnes initisl which reached upto
2 million tonnes by 1950, Suriname was the leeding producer in

1547 producing 1,8 million tonres bauxite and helé the top

position for 10 years(lz). In 1957, it held the second posi-
tion and in 1969 became the third largest producer of the
bauxite in the world(14).

The production during 199C was 3,2 million tonnes
bauxite, 1,53 million tonnes & 'mina and 20,000 tonnes aluminium,

The mining operations are carried out by three major
companies viz-Suralco, Billiton and Paranam, Suralco operates
mines at Moengo and Peranam., Billitor operates Kankantrie and
Pare mines producing about 60 % country's bauxite production,
Thé Teserves are limited and likely to be exhausted around
1996(23). Suriname's major minerzl industry ié bzuxite and
ealumina which accounts for about €0% of the country's export
revenue(24). Production ané export have fallen however from
1980 to 198€ due to Civil War in the country(ZS). It is under=-
stood Moengo and Onverdacht deposits are likely to be exhausted
and prospects of bauxite mineral industry are not too bright in

the country, because of the depletion of reserves,

8,2,8 Yugoslavia

Bauxite production started in Yugoslavia in 1915(26).
The first Bayer process alumina plant vas built up in the
vicinity of Lajbljana (Moste) as early as 1906(50§. The
production of bauxite was 27,860 tonnes in 1920, reached to
200,892 tonnes in 1950 3)and further rose to 3.3 million tomnes
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in 1980(27)

of bauxite and has the largest alumina production capacity
in Europe with five plants, having a total capacity of 1.72
million tonnes « Vlascnia mine which is operated by
Bosnia Heroegoina is the largest mine in the country,'produ-
cing more than 40% of the total production(ze). Other pro-
ducing mines are Posusje, Listica Stolac and,Citluk(zg),
The production of aluminium in 1990 was 2,90,000 tonnes,
For deep seated deposits underground mining is resorted for
the production of ore, aﬁd for shallow deposits opencast
mining continues, In the period from 1970 to 1978, under-
ground mining accounted for about 12% wroduction and now it
is estimated to be 37%, ‘

e Yugoslavia is the leading European producer

8,2,9 Hungary

The first bauxite derosit was discovered in Gant
(Transdanubia) area in 1926 and was exploited by opencast
method. This mine was considered tc be one of the biggest
operations in the world in 1930's(31>. Production of ;
bauxite in Hungary was 31,€9€ tonnes in 1930 which r eached
to 1 million tonnes(3)
million tornes in 1990,

in 1943 and it further rose to 2.6

The deposits are found mainly in areas prone to
Karstic water. Because of the water oroblem opencast mining
has become very difficult, Ip recent Years bauxite is ine
Creasingly extracted by underground method from zones below
Karstic water level. Most of the mines currently worked are
undergrouné mines and mining is continued, bv lowering the
water table by means of drilled shafts, By this method for
every tonne of bauxite produced, the cost of pumping of
95 m3;vater is involved(31). During 1981 to 1989, the pPro=-
duction of bauxite was steady around 3 million tonnes/year(z).
Aluminium consumption in this country is higher than that
for any other metal(32). Out of met revenue earned by
Hungary, 20% cores from aluminium industry(33). In order
to satisfy environmental requirements various bauxite deposits,
which Ccould be worked only by IOWering the karstic water
table, can probébly not be exploited in near future(31).
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€.2.10 Greece

Mining of Bauxite in Greece Started :n 1024 with a
production of 2,300 tonnes, which reached to 2.2 million
tonnes in 1970(3'4). Even after 20 years in 1990, the
production was only. 2,7 million tonnes, High cost of proe-
duction, low productivity and higyh ex&ise rates for electric
power appear to be bottle necks in the cevelopment of Alu-

minium industry in Greece<32)

8o2.11 ggxana » o

Bauxite Mining operations in Guyana started in 1916
and produced 2070 tonnes of bauxite in 1917, which just in
three years rose to 31,£83 tonnes in 1920 35. The production
was Iising steadily upto 1970, The hlghest :roduction recos=
rded so far was in 1969 at 43 lakhs tonnes(4 e Thereafter
the production was falling and it was 12,8 lakh tonnes in
1989(2)

Bauxite is the Guyana's “rimary mineral export and’
contributes about 40% of export warnings, Bhuxite is mined -
in three areas, the major mines are being loceted at Linden,
Guyana is the second largest producer of calcined »rade bauxite
in theworld after China which is used in refractory industry(36).
In 1973 Denmara Bauxite company and in 1975 Raynold's Metals
Wwere nationalised, Guyana Mining Enterprise Ltd. (Guymine)
controls the whole Guyana's Bauxite mining and alumlna pPro-
duction ope"ations(36 « Country's only alumina refinery is
at Linden, owned by Guyana's Bauxite Incustry Development
Corporation (Bidc )(37 38). The plart is having a capacity
of 2 million tonnes/year alumina which it is understood,’is
furt?er going to be increased by 1 million tonnes/year by
1995

862012 France

Mining activities for bauxite in France started in
the end of the last centurv(3). In the year 1900 the pro-
duction was 58, 500(3>tonnes which rcse to 3,24 milllon tonnes
in 1974, amounting to 4% of the world's production(4). Since
then the production was decreasing every year and in 1990

the production was only 066 million tonnes. It is exgaxﬁed
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that the production of aluminium will increase in future

as Pechiney has plans to construct an alumini.m electrolysis
. : )

plant at Dunkirk with a capacity to produce 200 Ki/fyear ¥-71

"

\C

€.2.13 Upnited State of Americsa

United states is still today the leading -~roducer .
of aluminium, The bauxite is mined since the early part
of the current century, The production of bauxi:-z was SOy
23,556 tornnes in 1900 rezched to a level of 1.3 million
tonnes in 1950(3). The maximum production was in the veer
1870 which was 2,11 miliion tonnes, Since 1581 to the end
of 1990 the production was on a low trené and it was only
560,000 tonnes during 1990(4 2).1 Although the production
of bauxite was going down, but the production of aluminium
v@s8 going up every year. In the recent years, th: domestic
bauxite was not used for the production of primery aluminium
metal, Metallurgical grade bauxite was imported mairly from
Guinea, Jamaica, Australia and Brazi1<40): There are thirtecn
corparies in USA operating 22 smeliers produciné 4 miillion
tonnes zluminium, Beauxite mining areas are at Albama, Arkanccs
and Georgia,

There has been a continued s*rong derard for =gll ~r-o
alumina, which was met by imports., Ahout 90% of the hoiux.te

consumed ir the United States is for making alumina,

=

8.,2,14 Venezuela

Bauxite mining in Venezuela started very recently in
1982 when bauxite was discovered at Los Pijignaos. The

reserves of high grade bauxite are estimated to be 207 million

(41)

tonnes o Some new mines have also been opened in 15€

and 1988(42). The prominent mine Bauxivane which was coerned

in 1986 had a production capacity of 30,000 %tonnes which rose
to remarkable figure of 2.1 million tonncs in 1989 in a
span of three vyears only(42'43).

Venezuela currently has two aluminiur -melters which
are at Venalum and Alcasa areas with a combired czpacity
of 666,000 tonnes/year(43 o There was a significant boost
in the production of bauxite, which rose from 1275 torr.es
in 1986 to 771,000 tonnes %n ;990. Most of the Unwrouint

‘ 43

metal 1s exported to Japan e Aluminium indusztry ir this
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courtry is the second lergest revenue earngr aft%ﬁ petroleum,
Three more creaz of baumite Cerosits heve bean £ :scover-¢ and s
a production Of 1,5 millior terrnes vo 2 miilion to-res,year is
envisaged by 1992, Veneruels artici-ates an arnual exmort of
1,4 million torrzs of alumirium by 1924 and 2 rillion tornes

\
by 2000 (427 | 52 £t

€.2,15 Inccnesia

The bauxite: miring activities eiarted ipn 1935 with a
procuction of 16,700 tonnvs which rose to 531,150 tcnnes durirg

(1)

1950, After 1950's though ihcre is steady =rolw tion of
bauxite but the aluminium incdustrv is not reclly much actives
some of the smeltirg olarts had to be ciosed in 1986 due to
sow price of aluminium in the world market % ?. The Inalum
smeltar (225,000 tpy capaciiy) has slowed dowrn its production

o

because of cut in power, The aluminium profuc<ior I Irfonesia
has come dowr for 219,00C tonnes in 1386 to 186,0C0 tonres in

a
1596, @

e

Ee3 MINING METHOLS

L]

In 3Jeneral opencast . :ing wetnnC is followed in
rost of procucing courtries, About 90% of bauxitg is
produced by opencast metiod,/rustraiis, Guinea, Jamaice,
Suripame, Guyana “tc, Opencaét miripng is followed and
Uncerground minirg method is adop:ed in Greece, Hungery
and U.S5.3.R. Around 10% production of the bauxite comes

from uncerground mines and most 5% it is produced ir ‘ngary,
Majority of lateritic bauxite depozits are mined

a
ing =zn7 blzsting, Butr in case
ST

Ly opencast method with <rill
- 4 . . - ‘. & & - s
of predominantly uncerented pisclitic deposits @8eat Weipa

located on Cape York Pendnsula9 Sreenlend Austrelia, it is
mined by using rippers, no blasting is required,

The majority of Karst:i: kauxites wnich are deeply
located are mirned by uncerground metiwds, Though not much
literature is available on the underground mining technology
used in USSR anc¢ Greece, it is reported that commonly Room
and Pillar m:thod oxr stoping is practiced. Underground
wéte: problems are Common estecially in the Hungarian mines
where bauxite deposits are associzted Wwith weathered limestone.
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The list >f the important bauxite .nroducirg mines in the world

are given in table 8.4 for a reference, ) L
Salient details of the mining methods followed in some

o the cromirent bauxite prodiucing covniries are given belows-

€.2

e+ Australia

There ere three prominent rFauxite mineralised areas in

Australia Viz, Queenslend, Darling ranges in Western Australia

ard northern territory, The working mines are given below(s).
Name of Mine Operating Company
Weipa éomlco Pvt,Ltd,
Sove . Nobalco Ltd,
Delpark X .
Buntley i Alcoa
Wollow dale [
1
Mount X
Saddle back § Raynolcds Austrealia

ngpa Bauxite Mine

Weipa Bauxite mine is operated by Comalco Pvt,Ltd, and
is located in North of Cape York Peninsula, Queensland, Australia,
The deposit is the largest single deposit in the world, The
deposit occurs in the upper portion of flat-lying laterite that
extencs fof more than hundred miles along the west coast of
the Cape York Peninsﬁlé. The bauxite bed.ranges in thickness
from one metre to 1C metres and is covered by soil owerburden
of one metre thick and is heavily forested, Average ore
thickness is about 4.4 m. The lease area covers zbout 2590 sq.km,
containing an estimated 4000 million tonnes of ore,

The deposif was discovered in 1956, Comalco took a
lease the following vear and shipped out its first production
in 1960, The production steadily rose by late seventies it
reached 10 million tornnes, In 1990 the mine produced 9,8
million tonnes of bauxite and the target for 1991 was 10,€
million tonnes,

During the wet season (December to Apfil) the trees
are cleared from the area using 160 horsepower bullcdozers,
The overburden is removed by scrapers and dumped on an area
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which/already minecd out and afforestation is taken up in

this zres,

Rippers are used as ore body being soft enough does
not require blasting.

The loadirg operations are carried out by wheel mounted
front end loaders. The cre is hauled by bottom dump trucks and
trailers to the crushiny plant 17 km away from the mine. The
capacity of trucks is &5 tonnes payload and that of bottom
dump trailers is 150 tcnnes pay-load.

The cre is crushed and washed to improve the grade

e
befcre loading intc s:hips(4 ).

Gove Bauxite Mine

50ve bauxite mine is located in the nor th eastern comer
of Arnhem Land, Northern territcry, Australia, operated by
Gove Aluminium Limited. There beirg no road or rail access
to Gove, trersport in ar

d sut of Gove is sy by sea or aire
Regular ccmmercial airlin

e flights Iink Cove to Cairns and

Darwin.

Project construction commenced in 196S, The techrology
for the Bayer process zlumina rlant was supplied by Alusuisse,
The first shipment of bauxite was in June 1971 ané of alumina
in August, 1972, The designed outwut of 1 million tonnes of

alumina per year *"as been 2achieved in 1977,

The bauxite deposit at SoVe is of lateritic type
and oCcurs or an extensive plateau some 50 to 60 m above
sezlevel, The lease area is 40,000 hecteres, The average
thickness of the ore body is 3.5 m and is overlain by

less than one metre of overburden,

Mining is being carried ou+ by opercast method. New
areas Of the mine have beer opened at the rate of 100 nect,
per year. Trees in the ares are removed by using chains attce
Ched to bulidozers, To; soil and overburden are removed by
sCraper and spread over worked out areas of the Ceposit which
will be rehabilitated,

The bauxite ore is loosened by ripping or blasting,
The loosened or blasted material is loaded by front end

loaders into dumper/dump trucks which carry it fo crusher,
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The machinery deployed in the mine are one scraper, three
bulldozers, three front end loaders and seven rear dump trucks,
The capacity of year dump truck is 77 tonnes.

Approximately 1000 tonnes of bauxite per hour are
treated in a two stage crushing;and screening plant. The
crushed ore is stored in bins prior to being $ransported-
by a 18,7 kilometres long belt conveyor system to the plant
and to export stock piles, There are twc stock pile areas,
each having 2 million tonnes capaéity. '

The mined out area is fertilised and seeded with
native trees, shrubs and grasses jdst prior to the rainy
season, Between 80 to 100 hectares.are rehabilitated every

-year, Some 1050 hectares of the lease area has been mined
out so far and over 900 hectares hés been rehabilitated,

Upto 19€e, 30 million tonnes bauxite has been exported
primarily to alumina refiners in Japan, West Europe, North
and South America and USSR, Bauxite and special grade late~
ritic bauxite have also been supplied to cement producers in
the United Arab Emirastes, Oman Saudi Arabia and the USA<48)

8, 3.2 Brazil

Mining is carried out by opencest methods in Brazil,
The major mine is Tombetas, which is located in Para State.

Tromhetas Bauxite mine

) Trombetas bauxite mine operated by Mineracao Piodo
Norte S/A (MRN). The bauxite deposit occurs as lateritic
horizons capping large plateau. Mining operations are in
progress at Saraca, Almeidas and Avi-so Plateaus, Total
estimated bauxite reserves are 1200 million tonnes with

average grade of 50% alumina and 4.5 % reactive silicas

Conventional openpit mining techniques are adopted
and presently operations are confined to three blocks namely
A, B and C Blocks, A and B each has a walking <ragline with
13 M3 bucket to strip and side cast the overburden into the
mined out area. Each cut has a width of 28 m and the blicks
are 3 km, long. The average overburden depth varies betwWeen -
7-10 m, thickness °2ﬁripping of overburden is done by

scrapers,
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In blocks A and B, the ore is loaded either by back=- -
hoe or front end lozders intc 35 tonnes highway dumpers after
blasting., Holes are drilled in the hard ore body in a 3m x
3m grid pattern and blasted using ANFO, Slurry explosgive are
used in the rainy season. Hole depths vary between 1.5 m

and 2,2

The excavated ore is transported to a central cruéher,
reduced to 75 mm and then conveyed to a rail-loading statione
Thereafter it is transported bf rail to Trorbetas 30 km, .
away, where washing, drying and ship loading facilities are

available,

Before starting actual mining, clearing of the area
is taken up one year in advance, For this purpose dozers
" are used to remove the larger trees, which are transported
"to the sawmills, whiie the smaller Ones burnt and used as

fertilizer.

List of the machineries used for mining is given

below g=
Item No Capacity Manufacturer/Model
Dragline 2 13 m3 Bucyrus - Eire
Backhoe 3 4,6 m3 Northwest
Off-highway 6 32 t Caterpillar. 769
trucks 8 32 ¢ Wabco=Haulpak 35 C
Scraper 1 24 mg Caterpillar 631

4 24 m v Terex 524
Dozer (Track) 11 300 hp Caterpillar DEK
Dozer (Wheel) 2" 300 hp Caterpillar 824
Front-end-Lozder € 5.4 m3 Caterpillar 988
Mobile Drill 2 Mobile Drill
Grader 1 225 hp Huber-wab-Co,

| 125 hp Caterpillar

8.3,3 Guinea

| Bauxite occurrence close to the cozst have been known
since the beginning of the century, In 1920-21 first explo-
ration rights were granted to the Sociate des Bauxite de Midi
(sBM), a2 french subsidiary of Alcan. However, systematic
exploration of promising zones started only in 194e, 1In

Guinea there are four major bauxite mines(51).
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i) Sangaredi mine (Boke deposit)

Sangaredi Bauxite mine is operated by Compagnie
des bauxite de Guinea (CRC)., It is best known for its
exvort of high grade bauxite. The deposit is spread over
an area of 146 kmZ with an estimated reserves of 4700
million tonnes.-

Mining‘dperation_are carried out by opencast method,
Drilling and blasting is carried out for breaking the ore,
which is st#ckv and hard. ANFO has been used for blasting.
Broken material is 1oaded.by shovels into ore cars which
transport the ore to crusher at the port of Kamsar.

As per the production data during 1922-89, this mine
was the largest in the world proCLC1ng about 1C million tonnes

bauxite in a year(51)

ii) Prignia mine

Friginia mine is located in Kimbo area, about 100 km
north of Conakrye.

Opencast method is adopted for mining. The hard
ore is drilled and blasted. The blasted material is loaded
into dumpers by power shovels, and transported to crwshers.
After crushing the baux1te is conveyed by belt conveyor either
to the train loading stations for export or to a stockpile
for use in local alumina plants, : \

Average pfoduction of this mine has been 2 million

tonnes per year(51).

iii) Kindia mine (Debet deposit)

Kindia bauxite mine ( in Debet deposit) 'is operated
by office des Bauxites de Kindia (GBK) and is located at
Kindia, approx. 100 km, north west of Conakry. The mining
operations had started in the mid 1974,

The bauxite is capped with thin soily overburden which

is removed by bulldozers. Drilling and blasting is carried out

for breaking the hard bauxite ore. The blasted bauxite is

loaded by electric shovels into mine trucks which convey the

bauxite over a distance of 2,5 km, to the crusher. The

arnual production capacity of this mirnes is 3 million tonnes

bauxite,
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8.3.4 Guysna
There are three major producing mines in Guyana.
€.g. Linden, Ituni and Kwakwaniy All the mines are highly

mechanised, _ .

Deposits of all the above mines are having 4 to 18 m
thick bauxite orebody and the overburden thickness being 18 m
and above, The stripping ratio at Linden and Ituni mines is
high about 1031, Primary'str{ppiﬁg removes the upper s4ndy
formation with unbedded clays. Stripping is usually done with
bucket wheel excavators. ]

Guyana Mining Enterprise has six wheel excavators at
Linden and the E rgest one is capable of excavating 3500 tph,

Secondary stripping of the hard clay is usually done
with draglines. The dragline deployed at East Montgomery

.mine has 21 cu.m, bucket Capaéity-and the dragline at Kwakwani
(52
®

is 17 cu.,m. bucket capacity

The Kwakwani mine has deployed a fleet of scrapers
including bulldozers to strip the sandy formations A 8 cu,m.
dragline excavates the clay Zformation. Smalier draglines
and power shovels load the blasted ore in - the train having
30-35 cars of 15 tonnes capacity each, ‘

At Karakara mine the working face is 900 m long and
direct rail loading at the face is practised.

In the other mines trucks are used for transport of
ore upto rail loading siding. Stockpiled material is loaded
by front-end loaders into the railcars for further transport.

w .
GUyana Mining Enterprise controls the wholc of Guyana’s

bauxite mining and alumina prodw tion operations(Bs).

8. 3.5 mﬂgazy

In Hungary one third of bauxite production comes from
opencast mining ard two-thirds from underground mines, the
depths of workings ranging from 200 to 300 m., A working depth
upto 500 m is now considered to be economically viable,

Currently 75% of bauxite production comes from the
Bokony group of Bauxite mines at Topoka town, north of Lake

Bolaton 3nd thHe rest comes from the Fajermagye

Kinesesbahya(53).

Bauxite Co,
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Hal imba III Mine

The occurrences in the Halimba district are layered
deposits, average thicknéss being 7 m but also increases
upto 30 m at places, The mean ore grade is 5,7 module.
(Module is the term used to deénote the ratio of alumina
to silica A figure around 7 is considered to be ideal grade
for feeding to the alumina plantd

The Halimba III is an undepground bauxite mine, The
mine is completely mechanised and all trackless equipments
are in operation. The mines productive area is currently
some 3,9 km?. The total length of active under ground
roadways is 22 km, i

The deposit has been opened by means of twin vertical
shafts and a 1500 m long incline, through which all the mined
bauxite is transported by cconveyor, The deevest voint of
the mine is upto 400 m. ‘

Two vertical shafts serve for ventilation and for the
transport >f men and material as well(53)

At present mining ECtLVitV is in progress at- four levels,
the highest at +50 m above sea level and the lowest at -gb\m
below sea level,

The ore 1is won by taking rooms of cross section 3,5 m
X 3,0.m in the ore body, Rooms are advanced by drilling 1,6 m
long holes with compressed air drills and blasted.For loading
the blasted ore Atlas Copco Cavo 310 loader or LHD of 1,4 m3

and 2,0 m3 capacity are used, which give an average output of
46 t/shift,

The hanging wall being weak loading operations are done
mechanically with remote control by the operator standing
safely in a fully supported place. For supporting the back
aluminium props and bars are used supvlemented by wooden
staves where necessary,

The loaders transport the ore to ore passes, and
transported to surface by an incline conveyor belt driven
at a speed of 3,14 m/Sec, On reaching the surface the ore
is moved by a revolving drum arrangement to 50 tonnes capacity
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storage bins anéd from the bins it is transported by)trucks
5
to alumina plant at Ajka 4 km away from the mine( 3 .

Water probl em

In this bauxite mine, a big pfoblem is the heavy water
inerush into the mine workings. However, as the mine water
is crystal clear and fit for drinking it is being supplied
to the adjacent population. Also Water supply is made to
the Ajka alumina plant and local thermal power station.

Thus only 22% of the mine water pumped is directly
utilized the rest goes to lake Balaton. This helps in
bringing down level of water pollution in the lake as clear
water jets added day by day. Thus mine water is usefully
utilised. The entire dewatering system has been automated

. by regulating all the high duty punps(53).¢

8.3.B Suriname

At present there are two mines producing bauxite in

Suripame,

i) Moengo bauxite mine

The mine is located sbout 95 km. east of Paramaribo

in the coastal area ?nd iz operated by Suriname Aluminium
(22 '
) .

“Cempany (Suralco

The bauxite is covered by top soil. The thickness

of bauxite layer is 3 to 5 m only.

In the earlier periods after stripping the overburden
drilling of holes was done by mobile auger drills to a debth
of 4.5 mon a 3x4 m pattern. Holes were charged with bagged
ANFO and Deta Prime, The broken ore is loaded with steam

shovels and transported by train to the crusher,

Now mining is done with backhoe and the ore is heaped
with a dozer and loaded with front end loaders into 35 tonne
trucks and hauled to a stockpile. Thereafter it is loaded
in railcars and transported over & distance of 17 km. to the

crushing and drying plant,

The drying plant is now reportedly closed, as no
export of bauxite is planned in the near future. The current
mine capacity is 1.4 million tonneS per year.
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ii) Leylérop bauxite mine(22)

Leyldrop bauxitemine is located in Paranam district
and is operated by Suriname Aluminium Co. {(Suralco), -

The bauxite is covered by the top soil of 20-30 m thickness,

Because of the problem of surface water in the ore
bearing zone, firstly a drainage system, consistinq of main

channels and secondary ones leading to a sump is constructed.

After pumping out the water collected in sump, the
thick overburden is stripped by dragline, Overburden is
cast-back later into mined out panels., Bulldozers are used
to heap stripped material from the.dragline, The hard ore
exposed has to be drilled and blasted whereas soft ore is
ripped, Loading is also done with dragline into 50 tonnes
trucks and hauled over a distance of 12 km. to the refinery.

2)

, : . . 2
At present the mine is not worklng( "

1ii) Onverdacht bauxite mine

The onverdacht bauxite mine = is located in Paranam district
and is operated by Billiton Maatschappij Suriname,

The average thickness of bauxite bed is six méEfeak
The thickness of the overburden which consist of sand, silt
and clay, varies from 5 to 25 m,

' Cutter head suction dredges are used to remove the
soft primary overburden ard the bucket wheel excavator and
draglines for seconcary stripping. After stripping the
ore is drilled and blasted which is loaded into 50 tonnes
trucks with the help >f draglines. The ore 1ls transported

2
by trucks to the refinery at 10 km, distances( 2).

The production rate is about 2 million tonnes of beuxite
per year.

8.,3,7 Unit ed State of America

The mining is carried out by both opencast .and under-
ground methods, About 90 percent of bauxite produced in USA
comes from opencast mines,




Arkansas is the major bauxite producing mine in USA,.
Mining is carried out by stripping operatiors, Dragjlincs,
scrapers, shovels, and trucks are used for mining and@ transe
port, Stripping ratio is as high as 1331,

8.4 EXPANSIONS IN PRODUCTION CAICITY

The proposed expansion in procduction capacity during
1991-1995, by major producers of Bauxite, alumina, aluminium
are given at table Nod &,5, 8.6, and &,7,

Name of the country Expansion planned
proposing expansion in the production of

Venezuela Bauxite
Jamaica
Brazil
Guyana
Australias Alumines
Brazil
Jamaica

Algeriz Aluminium
Australia

Bahrair

Canada

Ireland

Ircéia

Iran

Norway

Qatar

Saudi Arabia
Trinidad

United Arab Emirat

Pl 3 Pt Yok Yot Pk DL P Dok Pk Dk Pl Pl Dkl P A Dok Pkl Pl Dol ek Dk P

Venezuela

KrR/13392/
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TABLE NO;8,4 3 PAJOR JAUXITE MINES i THE WORLD

COULN TRY

- e = -------------------—---—------—-----—-----—. @
- -

LOCATION AINE RMINING RMETHOD PR}]DJCHUN/YEAR
NOBrth America : --------'-""b"""""'-'----------.
Azkensas Alcoe penpit 500,000 to.1 million tonne
Unltad States -do- Reynolds mine Openpit «do-
Central end South
America
Brazil Ainas Gerais Alcan Openpit 300,000 to 5,00,000 tonnes
=do- Alcominag Openpit - go=
= GO~ CBA Openpit = do~
Paza Trombetas Openpit 3 million tonnes
Oominicen Repwlic  Pedernales Cado Rojo Cpenpit 500,000 to 1 million tonnee
Guyans . Kwskwvani Bermine Openpit 1 million to 3 miflion tonnes
Linden Linden mines Openpit <3 million tonnee
Hedts Airasgoane Reynolds Opepit 509,000 to 1 million tonnes
Jemaics Calrendon 8 reagnut Openpit 1 million to 3 million tonnes
- Valley ‘
St.Eligabecth Eesex Valley Opepplt +3 million tonnes
St.Catherine Evarton Openpit 500,000 tp 1 million tonnes
RAenchester Kirkvine Openpit 1 million to 3 million tonnes
St. Ann Lydford Or'unpit *3 million tonnees .
St,Ann Vater Valley Openpit +3 million tonnee '
Suriname Persmarivo Roengo Openpit 1 million to 3 million tonnee
Leyldrop Parenem Openpit 500,000 to 1 million tonne
Onverdacht Bulli ton Cpenpit *3 million tonnes
Australasis .
Australia W, Australia Del Park/ Openpit 3 ®illion tonnes
. Huntly
N, Terzitory Gove Openpit =do-
Yo Australie Jarrehdale Openpit - do-
Queenslend Yeipe Openpit - d0-
W.Australia Huntley Openpit - do-
V. fustralis At,Saddleback Openplit - -do-
¥.Australia ¥illowdele Openpit =do- e
Eurocpe Var Blanquetted Openpit/ 150,000 to 300,000 tonnee
france Combercave Underground
Herault Le Rouquette/ Underground «do=
Aontpleisir
Var Aazaugues Underground =do-
Var Peygros Undezground - 300,000 to 500,000 tonnes
Var St,Julien/ Undsrground 150,000 to 300,000 tonnes
Tourves
Ver/Merasult Union des Openp*® 150,000 to 300,000 teonnes
Bauxite
Gfesce Elikon 8 auxite Underground/ 300,000 to 500,000 tonnes
Elikonoce Openpit
Elikon Beuxite Underdround/ 300,000 to 500,000 tonnes
. Destomon:, Openpit
Elefgio-ltea Bauxite Underground/ 500,000 to 1 mil)ion tonnes
Lania Elefsinoe Openpit
(Skalistiri)
Parnasscs g:‘:r’:t::os tdggg;“ound/ 1 million to 3 milllon tonnae
Africs
Ghana Aveso Awsso Openpit 300,00 to 500,000 tonnes
Guines Ssngaredi [»:14 Openpit *3 million tonner
Kimbo €riguls Openpit 1 million to 3 mildiion tonnes
Kindie Kinaia Openpit 1 million to 3 million tonnes

AR ¢



Takis 8.4 lanbkd

coonTRY  Location | miwe PINING METHOD PRODUCTION/YEAR
e i T
Sierre-Lecone Aoy amb a sizrro Leone Openpit 500,000 to 1 million tonne
%re and Metals

Atia
‘ndia Madhys Pradesh imarkantak Openpit 300,000 to 500,000 tonnes

8ihar Sugru Hills Openpit =do-

fishgrash.ra {hundgad Openpit =do=

dihar Siunduapat Gpenpit - o=

Temil Nadu Znevaroy Openpit v 150,000 to 300,000 tonnes

Orisss OomanJodi Openpit 1 million to 3 million tonnep
Inconcsla Bintan ¥4 jong Openpit 1 milllon to . million tonnee
Fialeysis Johore Pangerang Openpit 500,000 to 1.million tonnee
Turk ey Mugla “illae Openpit 150,000 to 300,000 tonnes

Konya Geydisindis Openpit $00,000 to 1 million tonnes
__-_.‘_.,.‘.«L..._e.._--.,...,--__-__-_---------g----------,---

Sonrce @ Miring '3ganine -« Janusary, 1987
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TABLE 8.5 3 EXPANSIONS IN PRODUCTION CAPALITY FCR ~Y_fCR BAUXITE

e

PLANNED OLRING 19911 995_( THOUSAND TONNES/YEAR R

Locetion Owners/Part- Capacity Expen- likely Commen ts
ners at the sion comple-
end of tion
1990 date
8razil
Poccs de (a- Alcos S50 ¢ 50 1991 Expansion for locel
ldas,Minas refinery at same
Gerais location
Oriximina,Para Alcoa Minera- - #2500 1992/93 Under study,may
cao,60% Alcca reach 4 million
40% 3iliiton tonnes per year
by 1935,
Suyang
Arcaima S50% Reynolds - +1500 1991 Production tg
50% Government increase to2miliion
tonnes per year by
199
Linden Guymins - 1500 +1500 1983 Exhgustion of one
’ open pit, opening of
anhother, mainly
non-metallurgical
bauxite
Jamaicg
3 reacnut Vallay Jamalco 1500 % 550 1591
51% Government
49% Alcoa
Aanchester gg;aifzgn & %2500 1991 ‘l;c; atl%plv: ciec t:,;éné ams
xhgustea € rese-
7% Government gveg.
Lydford, St. Jamaica Bauxitg e «2500 - Re-Cpening discussed
Ann Mining(Govern- (mine closed in
ment) 1584)
denezuelg
Los Pijigueos, Bauxiven 3000 +3000 Mid-90s
Roliua {(Governmen t)
SOURCEs UNCTAD SECRETARIAT

REPORT 13th May, 1991 Review Meeting on Bauxite




TA31E_ND,B,63 EXPANSIONS IN PROQUCTION CAPACITY FOR ALUMIN
-~ PLANNED OURING 1991-96( THOUSAND TONNES/YEAR)

- e W e A @ @ e e B @ = e» S0 e W e W S0 O G0 s e B W @ W W @ e

ners of Jamaica
(Rlpert) 65% Kaie
ser,35% Hydro
Aluminium

Location Dwners/Part- Capacity Expan- Likely Comments
ners. at the end sbon comple-
1990 tion
date
Australi
Cove,N, ferri- Nabslco 1450 + 150 1992
tory, 70% Alusuisss
30% Gove Alumina
Wagerup, Alco of Aust- 850 « 600 1992/93
W,Australis ralia 55% Aleooa v
Worsley, UWorsley Aluminai3S0 % 150 End 1991 Csapacity may be
W.Australia 50% Reynolcds further increased
37.5% 3illiton to 2,25 million
12,5% Kobs Alu=- tonnes per year
ming Ascsociatss c
Weipa, Queens- Comalco - %1000 mid-S0s Ndw Pro ject at
land existing mine,
feasibility study
under way
3razil ’
Barcarena, Alunorte - +1100 1993/94 No definite degi-
Para sion on start-up
taken
Ss0 Lulsy,Ma= Alumino de Mare=730 70 1992 .
ranheo nhao (Alumar} “
65% Alcos
35% B8illiten
Gresce
Guif of corinth Hellenic Alu- = + 600 1993/94 Collaborstion
mina(Govern- Greek/USS ¢Cpver~
‘ment) nments.
Guyang
Mackenzie Guymine = + 300 1992/93 Reopening under
Linden (Government) study
drelond
Aughinish 65% Alcan 900 + 100 1991
- 35% Bi111iton
1tely
Porto Vesme, Burallumina 100 + 200 1991
Sardinia, 52% Aluminio
Italis
30% Comalco
18% Clarendon
Clarendon Jamalco 800 + 200 1991
51% Government
49% Alcoa
Essex Vallsy Aluminium Part-1250 % 350 mid-S0s Re-opened in

1989, after being
closed in 1985
fFurther expanslon
under discussion
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1 2 3 4 -5 6
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Trel auny Government = 41000 ®@id=908 Feasibility stu-
Alcan dy being carried

out’

Venezuela

Civdad Gue- _ ’

yana Interalumina 1300 + 700 1992 Further expension
96,5% Govern- poseible
ment,3.5% Alu-
suisse,

- e o e o W o o O B o > S O o > o> O @ S @ G ®> P o o B o S W am W @ S @& @

Sourcezs UNCTAD Secretariat.

Report = 13th May,_ 1991, Review Meeting on Bauxite,
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TA3LE B.7s EXPANSION IN PRODLCTION CAPACITY_FOR PRIMARY
ALUMINILE PLANNEC OO RING 1990 to 1995
{THOL SAND mggf,gz;vggng“""l“‘

" W @ W W w @ w e @ B @ @ e © ® o W B W W e P G D W T e W o @ W g g

Location Ouner/Part- Capacity Expan- likely Comments
ners at the sion completi-
end of on date
1990,
Algsrig Government ® ¢ 220 1991 Under construct-
' ion
Aucstralia
Portland, 45% Alcoa of 330 ¢« 60 1992 Expansion studied
Yictoria Australia partly contigent
35% Aluvia on power supply
(victoria So~- condition,
vernment

10% first Neg=-
tional Resource
Trust

10% China In-
ternational
Trust and Inve-
stment corpn,

Neucastle, Tomago Alumie= 240 + 180 1993/95 Femsioility study

New South Wa- nium 35% Pe chi- of expangion is
lss ney, 35% Govs now being carried
Alumina, 15% Auet- out.

ralia Mutual
Provident society
12% VAW

3% Hunter Douglas

dunoury, Kemerton Alumi- = + 185 1994/95 Feasibility Study
W.Australia nium, 4% John being cagried out
Hollanc Holdings
49% Uardiey
2% Penngnt Holaings

3ahrain ?lumigium B3ghrain22s + 235 1992
Al a
75% Government
20% Saudi Public
Investment Fund
5% 8reton Investments

Brazil
Sorocaba, Companhig 8 ra- 180 ¢ 30 1991 Further expansion
SeoR sulo eileirs de by 40,000 tonnes
Aluminio per year possible
by 1993/94
Sao Luls, Aluminio ose fMars- 350 + 30 1993 Expangion studied
Maranhao nhgo (Alumar) ,
65S% Alcoa
35% 3illiton
Aratu, Bah= Alcan
i * S8 * 30 1993 Under study
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1 2 3 4 5 €& : 3f
Cangdg

Laterriere, Alcan 150 % 50 1991 Production started

Qued ac

in December 1989,
lest phase entering
production early

_ 3991,

Sept Iles, Aloustte + 215 1992 May be expanded to

Quebec 20% Austria 430,000 tonnes per
Metall . year by 1395,

20% Hoogovens

20% Ste Generale )

ge Financement v

de Quenec ; :?
20% VAW i
13.33% Kooe Steel 5
6.67% Marweni i

Corpfe
Daschamaul t, Alumax - - ¢ 215 1992
- Queb ec i
France
Dunkerque Pechiney - * 215 1992 Under construction
l1celand
Straumsvik Atlsntal - ¢ 200 1994 Under study
4A0% Alumax
30% Granges
30% Hoogovens
Indig

Angul, Ori- National Alu- 218 e 115 mid-908s Under study
ssa minium

(Gevernmen t)
Renukoot, Hindustran Alu=- 135 + 117 1993/94 Government pegmise~ &
Utter Prad= minium(Privats) ion sought it

eash

Korbs,Mad- Bharat Alumini- 100 ¢ S0  =ic-30s ¥
hya predesh un(Governmen t) :

1t§h(1slam1ces%‘covexnment - + 220 1995 Agreement signed1990
Repe.) 3andar35® International

AbD g8 Development Corpn.

Malaysig

Bintalu,, Hydro Aluminium = ¢ 120 mid-90s Under study

Sarawsk State Government

Privato interests



292

-...------"----O—-------—------‘-----.

1 2 3 4 S 6
New {eslgnd
Tiuai Point NZ Aluminium 257 + 130 1992/93 30,000 tpnnes to
Smelters 79.4% be added through
Comslco up-grading of
20.6% Sumitomo existing plant,

130,000 tonnes the
rough additional
potline, all con-
tingent on poucr
eupply conditions

1%% Bigerig
&
ﬂgﬁ 1kt Abgsi Reynolds - + 180 1992/93

Government

Private inter-

gsts
Norwgy
Ardal Hydro Alusinium 180 ¢ 20  1992.
Husnes Sor Norge Alumi- 68 ¢ 32 1993/95

niue 50.3% Hydro &
Alum, 45,7% Alu-

suisse
Lists and Mos- Posjoen Aluminium205 ¢ 163 mid=-908 Expension possiblk
joen(2 smel- 50% Alcoa depending on pow-
; ters) Sp% Elkom er supply condi-
G tione
L1k Sunndal Hydro Aluminius 140 *100-200 mid-908 New plant undst

£ study, would
L 1 Partly replace
8 : : old smelter.

§ Mo j Rana Hydro Aluminium = * 200 Under study

fatar

Umm Seid Dohg Aluminium - ¢ 150 - 1994/95
i : 30% International
wLn Enginesring
St consultanti.
30% United Aluminium
Feoricators
15% Amari ,
10% China National -
fletale & Minerals
lmport & Export

Corphne.
15$pprivate Interests

Sgudi_ Aregbia
el Yanbu Alu jain Corp of = + 214 4995 Expandaeble to
553 Saudi Arsoia 360,000 tonnes
’é?' €0% Xenel indust~ per year
i ries & Nationsgl
«%i» Industrislization
§ i‘ CD ey
X
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1 2 3 4 ‘ (] 6
8% Alumix
8% British Aerospace
8% China Steel

8% Pechiney
Trinidad end )
Tob ggo Trinidad and Tobes o 200 mid-908 Joint venture
go and jamaican based on glUminag
Governments from Jamaica,
Unger study
United Argd
Emirates
Us=al Quueib Umalco - <+ 240 - Project status
30% Government : uncer tain
30,5% United
Aluminium
Fabricators
21% Internationsl
Enginesring :
Consultents -
10% Chine National
Retals & Finerals
lmport & Export
Corpn.&Ching
Everbright Holdings
3.55 Mari
: Un;ted Stgtgg
pf Americg
8ellinghem, Alumax 263 + 9 1991
bashington
Venezuelg
Puerto Ordaz Alumino del 215 + 180 1992
Caroni(Alcasa)
84,25% Govern-
ment
15.75% Reynolds
Puerto Ordaz Industris Venez- 405 *+ S0 1993/9S5
olena de Aluminio
(Venalum)
80% Government
20% Japaness
Consortium
Puerto Ordaz Alusur - + 115 1993/95 Expandable to
40% Sural 180,000 tonnes
40% Alcoa per year.
20% Government
Puerts Ordaz Alumsa - * 180 1993/95 Construction not
40% Austria Metall yet started
30% Alcase

30% Pechingy
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1 2 3 4 S 6

Puesrto O@rdaz Aluyena - + 180 1993/95 Expandable to
49% Government 360,000 tonnes
49% Italimoianti per year
snd Tschint ’
2% Private

Puerto Drdaz  Aluguey - -+ 180 mid-90s Construction not
Government yet gtarted
Alumeax

Pusrto Ordez Aliea - ¢ 246 1993/95
57.5% Inversiones:y ’
Ripesss

25% Government
17.,5% Dr.Alberto
Unllmer Group

Puertc Uzdaz Kldsncs
36% CakesdoR ‘- ¢ 190  1993/94 Construction not

36% Organization yeot started
Diego Cisneros

18% Governmant

10% Reynolds

]
L

Puerto Ogdaz Vexxel dr aluminio 180 mid-908 Construction not
ASEA Broo  3Joveri yet started
Governmsni

fuerto Ordaz Ko joven - + 140 mid-390s Capacity to
45% Republic of double later
Korea interests in 1990s.
35% Jdapeinese inte=-
rests
20% Government

Puerto Ordaz Unnamed Project - + 200 mid-30s Under study
Reynolds
Migswoishi
Opganizstion Disgo
cisperos -
Sovernment
Internagtional
Finance Corporation

.m’wc-—-------o'--'--——----------,----.

Source s UNCTAU Secrstariet,
Report 13th May, 1991, Review Meeting on Bauxite,
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