CHAPTER-13

OUTLOOK, PROBLEMS AND PROSPECTS

13,1 INDIAN SCENARI?D

The prospects for the Aluminium industry in India
are dquite brIght. Indian aluminium industry has made rapid
strides during the<past two decades., The production of
primary aluminium metal which was around 192,000 tonnes in
1979-80 has touched a level of 427,000 tonnes in 1989-90
showing an overall increase of 122 % over a decade, The
future growth is expected to be not less than 8 % per annum
and the consumption of aluminium is expected to reach a level

of about one million tonnes by the turn of this country(l).

In the past, per capita Consumption of aluminium in
India was at a dismally low level and even today it is barely
0.5 Kg. as compared to the world average of 4 Kgs, In some
of the developed countries it is quite high e.g. USA 24 Kg.
Japan 20 Kg., Hungary 17 Kg. Electrical sector in India jalone
consumes almost half of the domestic production., If this
metal is made available easily there is possibility of incre-
asing it's consumption in other sectors like transport, building.
packaging, whe.e there is great potential for it'g use, ‘

Now that the production of aluminium has increased
considerably, the period of nineties is likely to witness
a more balanced growth in use of aluminium in different sectors,
The projections are that the metal consumption will go up at
2 rate of € % per annum compounded during the period 1990-95
and about 7,5 % in the next 5 years, Wifh-the active support
of the Government, concerted efforts are being made by the
incdustry to step up the production by installing new plants3

With the progressive commissioning of Aluminium plants
in the country, India has started gen erating exportable surplus
of Aluminium, During 19€€-89, foreign exchange of about
Rs. 273 crores was earned by the primary producers from exports
of alumina, aluminium metal and semi fabricated products,
During 1989-90, export earnings ro?e>to Rse 410 crores, NALCO
2

o

having lions share in the earnings
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Compared .to other non-ferrous metals, India h:ppens to
be fortunate in the field of aluminium, mainly becavse of sube
stantial reserves of metal grade bauxite, The potautial was
not really tapped fully, till the advent of National Aluminium
Company Limited (NALCO), Earlier India was importing aluminium
but after the commissioning of NAILCO, the country is not only
self-sufficient, in aluminium but there is surplus to export
also. Today aluminium industry enjoys free-market economy.
and Governmental control over distribution and pricing of primary‘
aluminium has been dispensed with. ‘The down stream industries
also have been freed from licensing requirements, India has
today three objectives in the Aluminium sector (a) Steping up
the production (b) Promote domestic consumption (c) Export metal
and dOWn Stream products on larger scale,

In India aluminium has to face serious competition from
Steel among metals and plastics among nonmetdls, Plastic
poses a major challenge in the. packaging and transport sector,
because of it's advantages of physical properties, But aluminium's
relative advantages are it's assured indigenous availability
and recylability, Therefore an intergrated approach is called
for to identify new end-uses, according to it's technical
superiority over it's substitutable meterials and related cost
benefits, The sectors which have potential for application of
aluminium are transport, packaging, aerospace, building and
architecture, power transmission, furniture and fittings, auto-
mobiles,defence etc, Also suitable Government fiscal policies
congenial to increasing the domestic consumption will be very
much helpful to the growth of aluminium industry¥

The working group -for aluminium for the Eighth five
Year plan had made an exercise and recommended that the export
effort should be at least 10% of the domestic demand, However,
promotion of export is beset with challenges as a result
of the changes which have taken rlace in the world aluminium
industry during the last decade, Our aluminium industry has
to compete with other countries in the prevailing scene, to
make a place in the world marketi
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To be intermationally competitive in the aluminium
trade, the Indian Companies will have to mc€ernise their plants/
equipments, use latest technology and improve quality, 1In this
regard all the producing companies have taken positive action.
Efforts are being made to make full use of present capacity
and to instal new smelters to meet the future growing demand,
The manufacturersof semi-fabs and products will also have to
make similar efforts to modernise their plants, as well as
their technology to compete in the international market,

Our strategy for the Nineties should be to attain a
level of technology and expertise so as to optimise cost of
production, achieve higher production, introduce new applica-
tions for use of aluminium and it's alloys with a view to
increase the domestic consumption and also augment export of
aluminium and it's products;

13,2 ALUMINIUM CONSUMPTION

Aluminium is an important metal considered second only
to steel in quantity and value produced. In India consumption
of aluminium has increased by about 27 times since 1950 w 51
from 14800 tonnes to 400,000 tonnes in 1988-89, because of
its merits for variety of applicationsz Aluminium being a
light metal with high strength to weight ratio can substitute
many other conventional metals in vital areas like épacenuse,
defence, buildings, -ang construction, transportation'and domest ic
hard ware etc, A study of the increase in the consumption
of various materialsg 1ike lead, copper, aluminium, plastic,
wood, steel and cement during the 20 years period 1980-19€0,
has revealed that in case of Steel and cement it was 2-3 times
increase, whereas in the case of aluminium and plastic, the
increase was of the order of 30-40 times, This is on account
of substitution of the conventional materials by aluminium/
plastics, But still the percapits consumption of aluminium in
India is only 0.5 Kg, It seems an uphill task to bring up the
percapita consumption in this country even to the level, pres=
vailing in developing countries like Brazil, Argentina and Egypt
Where the percapita consumption is 3 Kg. '

In India the level of consumption is not only low, but
pattern of use is also obsolete., 1In the world, pattern of con-
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sumption has shifted from the previously dominated utensil
fabrication. electrical cables and transmission lines to trae
nSportation, packaging, building and architectural applications.
But the bulk of the consumption (about 40%) in India is still
in electrical sector only. The other important sectors for
consumption i.e, transportation, packaging, building etc, are
Yet to be tapped in substantially 1 o

The estimated demand for semi.fabricated products during
the next four years efarting from 1991-92 onwards is estimated
to be 4,57, 4.94, 5,33 and 5,76 lakhs tonnes respectively, In
the coming years the demand is anticipated to increase and
as mentioned earlier it is presumed that domestic consumption
- will grow at the rate around 8 % durlng Eighth Plan period,

In consonance with these demand projections, the three major
producers NALCO, HINDALCO & BALCO have planned to expand their
primary production capacity by 110 k&/y, 100 kt/y, and 50 kt/y
respectively during the -Eighth Plan period, The exercise made
for demand, supply & enhanced smelting ca§acity during Eighth
plan and beyond are given in Table 13;1. o -

TABLE 13,1 s DEMAND SUPPLY AND SMELTING CAPACITY

- — : e (*000 tonnes)
__Year Demand V§EE?}¥.--- Smelting capaciéy
1990-91 463 488 610
1991-92 505 a88 - 610
1992493 550 - 488 . 610
1993-94 600 488 610
1994-95 654 - 488 _ 610
1995-96 706 704 ' 880
1996-97 763 704 " e80
1997-98 824 704 : 880
199899 - 890 704 289
2000 AD ___961 904 Jlizo

13,3  PROMOTION OF ALUMINIUM CONSUMPTION

The use and consumption of aluminium metal in India
can be boosted by increasing the intensity of it's application
in the sectors where potential for it's use exists and it
has made progress to some extent in these sectors, The sectors
Where aluminium can play an important role and financial benefits
that may accrue are as follows s-
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(1) Transport sector 3 In the transport sector aluminium

is a big saver of energy due to it's light weight, Aluminium
mctal <©@uld be used éxtensively for making bus/truck bodies,
cartinés and compo..ents in automobiles, It is understood

the use of aluminium can conserve 2,8 m3 of wood in the con=-

8

struction of a truck body

According to the estimates made by the Gujarat State
Road Transport Corporation, if aluminium is used in transport
buses, the savings in HSD per bus/year is about 2375 litres,
Studies conducted by the DGTD show that with a weight reduction
of 20 % in cars, 15 % in buses and 10 % in trucks a net saving
of . 740 million in foreign exchange can be expected by
way of reduced fuel consumption., The only passenger car in
India which uses aluminium is Maruti using 20 Kg./car whereas
the world average is 60 Kg. Alumirium and it's alloys are

found suitable to replace several parts in the railway freight
wagons(?yd even some railway wagons have been built of alu~
minium‘** o

(ii) Building and Architecture s Aluminium can be used
for making dcors, windows, frames, roofing sheets, artificial
roofing and decorative tiles. The cost of making aluminium
frames is considerably less as compared to teakwood. There-
fore the use of aluminium in building constructions would

effect savings in consumption of costly teak wood.

(11i) Electrical sector s  All Aluminium alloy conductors
(AAAC) has substituted the conventional ACSR conductor in the

.advanced countries. In India, this substitution is yet to

take place.

(iv) Canning and packaging sector 3 Canning and packaging
industry is the single largest consumer of aluminium in the
developed countries like USA and UK, It's non-toxic chara=

ctéristics, durability, thermal properties make it ideal for
packaging and canning purpose. In India the use of aluminium
in this sector is very marginal compared to advanced Countries
and there is ample scope for such applications. A
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(v) Cable wrap s In the telecommunication sector the
requirement of aluminium for cable wrap is expected to be
quite high,

(vi) New uses 'y Potential areas are beer cans,processed e
fish ‘meat cans, regulators for LPG cylinders, replacement ?;
of brass forgings etc, The list i§ ever growing.

(vii) Defence sector s In the form of high strength
aluminium alloys in making light weight militar¥ bricdges,
trackways, helipads, arimour and armaments et:c(e .

13.4 DEMAND s 1India has a large potential for growth of
demand for aluminium, If we consider to bring up the per=-
capita consumption in this country even to the level pre-
‘vailing in developing countries like Brazil, Argentina etc
it will be a stupendous tank, We may plan initially for a
modest percapita COnsupptiOn of one kg. to start with,

There has been a significant shift in the pattern of
consumpt ion during the last 30-40 years. In 1950 household
and commercial sector, which was the largest consumer of
aluminium accounted for 52% of the total consumption, whereas

in 1980 the electrical sector alone was the largest consumer

sharing 52% of the consumption. As already mentioned earlier,
there is vast potential for growth of derand in transportation
sector, which is yet to be tapped. Other sectors where po=-
tential for demand exists are building and c¢onstruction,

defence, canning and packaging. For packaging industry we

are presently importingsubstantive quantity of tin every year at a
huge cost, If Aluminium could be made available at compe-

tative prices, increasing ¢emand from'various'sectors, are
expected. Reasonable estimates of future demands are con-

sidered eséential, for planning -commensurate production
facilities and infrastructure requirements 2

(8)

| The Planning Commission has projected 6% rate of growth
of national economy during the Eighth Plan period resulting
in an accelerated rate of growth of the industrial sector,

44

The sub-droup has considered an average annual growth of

demand for primary aluminium at 8 % during the period 1989-90 to
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1994-95, While estimeting the total demand, the sub-group

has also msde a provision for export of aluminium metal to

the extent of 10% of the domestic demand to earn the valuable
foreign Exchange, Domestic cerand of EC and CG grade aluminium
Curing 1990-95 upto 2004-05 AD ere agivern in the following
teble 13,2,

TABLE 13,2 : DOMESTIC DE! KD FOR EC GRADE AND CG ALUMINIUM
UPTO 2004 - 05 A.D
{(In_'000 t/yr)

Year " EC CG Total Aluminium Total
metal Domestic Export demand
e S€mand___provision
19€9-90 151 241 392 39 431
oo f£3Be5) __(6145) ____ -
1990-91 161 262 423 42 465
‘ (28,0) (62,0) ‘
1991-92 170 287 457 46 503
(37.3) (62,7)
1992-93 181 313 494 49 543
(36.6) (63.4)
1993-94 192 341 533 53 586
(36.0) (64.0)
1994-95 204 372 576 58 634
(35.5) (64.5)
Total 908 1,575 2,483 248 3Tt
(36.6) (63.6) (100) .
1990-91
to
1994-88) _ o I -
1999-2000 269 ____ 258 ______.827_ 83
2004=-05 348 812 1,160 2176 1,276
(300) (72.0) (100)

NOTEg 1, Figure in the paranthesgs indicatespercentage share
of EC grade and C.G. metal in total domest ic demand
for aluminium,

2'.. Estimates made when Eighth Plan was to start from 1990=91,

The Sub-group has also made an estimation of the anticie
which is given in following table Nos 13:3.
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TABLE 13,3 3 PROJECTED DEMANC ANTICIPATED AVAILABILITY
GAPS AMD SURPLUS OF ALUMINIUM METAL

DURING 1990-55

(in '000 tonnes/year)

Year Projected Anticipated Resultan: gap (=)

domestic availability surplus (+)

______________ QenaRd e e cm e e ———————

1990-91 423 483 (+) 60

1991-92 457 : 503 (%) 46

199293 494 503 (+) 9

1993-94 533 540 (¥) 7

199495 576 550 (-) 26

It may be seen that during the first two years
1990=91 and 1991 = 92, the supply of aluminium is in excess
of the domestic demand to the extent of 60,000 and 46,000 tonnes
respectively, which could be exported. However, for 1992-93 &
1993-94 the gaps between domestic demand and supply is not much.
It is only to the tune of 9000 to 7000 tonnes,

) _ : During 199495
the demand may exceed the supply by about 26,000 tonnes. The-
refore, beyond 199495, in the absence of fresh capacities for

production, the deficit in supply may further widen during the

ninth Pive Year Plan(e).

13,5 AMUMINIUM PRODUCTION CAPACITY AND PROPOSED EXPANSIONS

The Aluminium production capacity of the producing

companies in India is given below 7)3-
Company Insta led Capacity Produc tion
in tonnes 7;33?—33?Tng

1990

Public sector

BALCO 100,000 89,319

NALCO 218,000 141,705

Private sector

HINDALCO 150,000 135,039

INDAL 117,000 -

NALCO 25,000 64,912

R ——————— S

TOTAL 610,000 430,875

e e e AT RS
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To meet the incressing demand after 1994-95 and in
Ninth plan the production capacity in the‘follawing three com=
panies is planned to be augmented as- given bel $-

Co_r_!Eanx EXPANSION UNDER CON- TOTAL CAPACITY AFTER
SIDERATION (TONNE) EXPANSION (TONNES)

BALCO 50,000 : - 1,50,000

HINDALCO 1,00,000 2,50,000

' NALCO 1,10,000 3,28,000

Finally the total picture envisaged is as follows s=--

- e S e o S @ =0 @ & s @ an @0 e = s L4

Name of Existing Planned . Capacity after

company capacity expans ion expansion (Tonnes)

_BALCO 100, 000 50,000 1,50,000

HINDAILCO 150,000 100,000 2,50,000

INDAL 117,000 e 1,17,000

MALCO 25,000 - ‘ 25,000

NALCO 218,000 110,000 3,28,000
610,000 260,000 8,70,000

Green field

Aluminium - ‘ - 3,60,000

spelter :

- e 0 0 e e 2 e e e e e e i e —— -

TOTAL 1,230,000

The sub-group has suggested that the actions for ex-
pansions should be initiated now only, keeping in view the
gestation period which hormally extends to 3-4 years,

Production capacity of the existing smelters is now
under utilised for lack of power supply. Therefore adequate
power should be made available to these smelters to produce
metal as per their installed capacity,

13.6 INPUTS FOR PRODUCTION OF ALUMINIUM

The major inputs for the production of alumifium metal
are bauxite, power, caustic soda, calcined petfoleum coke,
pitch, cathode carbon material, cryolite, aluminium fluoride,
fuel o0il and coal, The investment costs in India are COMi=
parable with the investment costs elsewhere in the world,
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but the prodﬁction cost 1s very high, Cost cf production is
largely determined by the cost of major inputs like power,
soke, pitch, caustic soda, The cons?ggtion of inputs for one
tonne of aluminium is as given below 3

- e o o €0, S B B e B e e S G s S e 5 e T B S S T G e D > B e (50 T G e S S e S e S

Inputs Consumption Norm (t)
Bauxite : 6.0
Power o 17,500 kwh
Caugtic soda i 0,10
Calcined petroleum 0,400
Pitch _ : 0,150
Cathode carbon material ¢ 06025-0,35
‘Cryol ite 0,010
Aluminium fluoride ' ' 0,030
Fuel oil 0.,250-0,800
Coal . la8 =3,0

It may be seen from the table that for one tonne of
aluminium about 9 tonnes of input material and 17,500 kwh
of power is required, Pdver is a very crucial input for
the conversion of alumina to aluminium and it constitutes
~about 40 % of the production cost, 1In view of the importance
of this metal to various industries the aluminium industry
in many countries gets power at somewhat concessiénal rates,
On thé contrary there-is no such concession given for the
rates of pover supply in India and further the power supply
is inadequate and erratic,

Next to power, the most important input for aiuminium
is calcined petroleum coke(cp_ccxx)%‘accounting for about
12% of the cost of production. During the last decade the
price of CP coke has increased by 154 % in India wnereas in
the international market the increase is about 94%, Indi-
genous production being 1less, it has to be imported and
high rates of import levies are to be paid,

Coal Tar Pitch (CTP) is supplied mainly by SAIL. Price
of CTP has increased substantially during the last decade
from ks, 1131 in 1979 to 4900 per tonne in 1986, Cost of CTP
constitutes about 4 % of the Cost of production of aluminium,
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Caustic soda another inpi't accounts around 5% of the cost of
production, In the international market it's price has decreased,
while in India it has increased by 138 % from ks,2685/t in 1979
to ks, 6200/t in 1986,

Raw materials required for the production of one tonne of
aluminium costs around Rs,13222/t and other operating costs are
about g, 2567/t,

Specific Consumption of Raw materials and Power

Specific consumption of raw materials and power, per tonne
of alumina and zluminium prOduc‘tion in Indian plants are given in
Table Nos 13,4, The consumption of power av NALCO is the lowest

among all the plants,
13,7 EXPORT PROSPECTS

India so far mainly was interested to meet the demands of
domestic market., But now considering the huge proved bauxite
reserves, India ié?% position to produce surﬁlus and also export,
Other than exportiﬁg the metal, India can export down-stream fabri-
cated products to the world market. India's contribution in
this field to the world market is however neglible for the present.
It may be stated here that a sizeable portioh of the global trade
in aluminium takegplace in the economic regions with which India is
placed geographically in an advantageous position, These regions
are -

1, SAARC countries

2, South east & far east,
3, West Asian countries,
4. African countries,

S5 Western countries,

The major scope for exports of semis lies in rolled products,
foils, cables, conductors, utensils, extrusions, forging and casting4
For the manufacture of these products modern equipments are required
to produce quality products.

In order to improve exports on long temm basis the industry
could consider investments in installing modern equipments to: ma-
nufacture the semis of the standard which should compete in the
world market in terms of quality and cost.

Government may also consider schemes of incentives to give
encouragement to aluminium expcrters<8),

India has got distinctive competence in the semi-fabricated
products, India foils, HINDAICO and INDAL have already exported

’ ® t.
their products to the international market to the t\;neooff sZemszl“m
Therefére Planning may be done for significant supplY

fabricated products on long term basis,
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The export of aluminium was between 2000 to 4000 tonnes
during the period 1980-81 to 1987-88, During 1988-£9 the export
increased to 27,000 tonnes, which was solely from NALCO., In fact
it is only after establishment of NAICO that India could generate
surplus a.uminium for exporég)xh 1990-91 the revenue generated
through export was around Rs, §§grcrores;

13,8 STATUS OF ALUMINIUM TECHNOLOGY AND NEED FOR FUTURE

The technology for the production of aluminium for the

existing plants in India has been imported from differeht
countries, as given below s -

PLANT TECHNOLOGY IMPORTED
HINDALCO KAISER-USA

BALCO VAMI-USSR

INDAL ALCAN-CANADA

MALCO MONTECAT INI-ITALY

NALCO " ALUMINIUM PECHINEY-FRANCE

There is a pressing need for assimilation and adoption of
the available technologies so that substantial part of planning and
designing of future alumina and aluminium plants could be taken up
with indigenous knowhow, This can lead to substantial savings in

payments to the foreign companies and more important to achieve
self-reliance‘'? o

Comprehensive studies need be carried out, of the deve-
lopments 'and changes taking place in bauxite exploration and
mining, alumina refining, aluminium smelting, casting, rolling and

extrusion etc.,, with a view to it's adoption in our conditions
in order to -

a) reduce energy consumption and raw
material input

b) achieve higher productivity and
efficiency of men and materials
and
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c) produce the metal allovs and semis of standards’
acceptable in the world market., Though R & D
work done by the industry is quite impressive, it
is desirable that aluminium producing companie:g
should strengthen their R & D facllities in the following
areag
" 1) Bauxite mining
i1) Bauxite processing and -alumina production
111) Smelter and carbon technology and
iv) Alloy development, casting and fabrication
technology including development of new appli-
cations.

With the establishment of Jawaharlal Nehru Aluminium
Research Development and Design Centre (JNARDC) and Non=
ferrous Alloys Technology Development Centre (NFZDC) by
Govt., of India it would be possible now to cive the much
needed boost to R & D activity of aluminium industry in the

13,9 MANAGEMENT QF MATERIAL CYCLE

The production of aluminium starts from mining of
Bauxite, processing, production of alumina and then smelting
of alumina to produce primary aluminium, Aluminium is uti-
lised for various applications and after a useful period

. rejected as waste-scrap, which can be reprocessed for making
primary aluminium, In India however the recycling of waste
scrap is not corganised properly, The entire material cycle
shematically is as fol].ows(:l $~

{ Mining of Bauxite ] =¥ Processing 1

\ Generation of Aluminal

{_Production of Primary Alumina I Pollutants )
/ IScrap aluminium ]
X End uses 1
X Transport I%Waste scrap |
X Electrical Sector
X Household appliancesl X
1 Packaging 4 L
I Aviation Industry X
g Miscellaneous ¥—f Production of secondary aluminiuml

"igu. i3,1 3 MATERIAL CYCLE OF ALUMI} JM
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13,10 COST .OF PRODUGTION

(2) Bauxite

The present bauxite reserves in India are estimated
to be 2,5 billion tonnes, account for about 10% of the world
reserves, As compared to the resource available the rate of
exploitation is quite meagre, which is only 4.€ million tonnes/
annum as compared to 38.8& million tonnes in Aﬁstralia and 14.2
million tonnes in Guinea, Another dishearting situation is
that the Alumina plants in central India, which require only
good quality bauxite are starved.of this raw material because
of the depletion of high grade oxe in the captive mines and
only the marginal grade ore is left imsitu, It is necessary
td'bring improvement in bauxite processing technology parti-
cularly in the old plants so that these plents could accept
marginal grade ore, and.thus awvid cost involved for the good
ore,which has to be transported over lor.g distances

The cost of bauxite production in India however appear’
to be comparable to leading producers of the world as may be
seen in table 13.5,

TABLE 13.5 3 COST OF PRODUCTION OF BAUXITE IN 1969

Country Cost of Production Country Cost of Production
India $ 13-15/t Greece S 24-25/¢%
Australia . $ 10=11/¢ Guinea $  34-35/¢
Brazil EC SR Jamaica 'S 32233/t
Prance L § 1820/t World Aver- § 22-24/t

. age.

India has ‘potential to enter into the world bauxite :

market mainly based on the eastcoast deposits, having large
thickness of bauxite zone, good quality ore with low level

. of cohﬁaminants which make them comparable .to the best bauxite
deposits in the world, In quality, Indian bauxite is compa-
rable and even better than the Austalian ore, In Asian region,

L
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Japan and Soviet Union are known to be the bigges* consumers
and they are purchasing beuxite mairly from Australiz & Guinea.-

5

'y ~ )
Indies can &lso en

€t

er into *he frey by suppl. i-g bauxite t-

these countries at comnetitive pricese

(b) :’:‘;.1:11.31:@;

Alumine refi ‘pg costs differ primerily due to

;J

varjstions in b3uxite quality ﬂnd\recover:hle ¢lumina in the
ore, Cost of procuctien of slumina in scme countries is

given in Table No.13.8 Brazil has the lowest procuction
cost, mainly due to low cost of labour, energy and transporta-

tion of bauxite from mine to refinery. West Germany has the
highest cost of production.

In India production cost is higher, mainly due to
high energy cost, high energy consumption and higher conaush
ption of various inputs in Indiap ‘alumina plants,

TABLE _23.6 s CQST OF PRODUCTION OF ALUMINA (1989)

]
.

COUNTRY COST § PER TONNE.
Australia 158-160
Brazil 150-160
India 270-280
Jamaica . 210-220
uUsa _ 170-180
W,Germany 330-340
World Average 210-220

In spite of high energy price in Indiatuare s possibi—
lity of producing slumina at lesser cost after modernisation
of old plants and by adopting energy efficient technology for
new plints, Domestic demand for alumina being limited it appe-
ars more emphasis can be given for export, Keeping in view
the agbitious aluminium smelter expansion plans of qulf area
there could be vast scope for alumina export and India being
nealer to gulf, can become a leading exorter, The long term
supply contracts by India with Gulf states can be considered
for boosting production of alumina and it's export,
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The production of aluminium is highly power intensive.

The cost per tonne of Aluminium Production and energy cost
per tonne in India and of some selected countries is given

in table 13,7 & 13.8.

Differences in smelter operating cost

from country to country are primarily due to variations in

energy w@osts and alumina costs,

Though the production cost
of aluminium in India is comparsble to some Eurcopean countries
as may be seen from table No.13.,7, but still it is considerably
high compared to top tanking couhtries such as Brazil, Australia,

and Norway as well as the world average, This is mainly due

to the comparatively very high cost of energy in India, 1Ir:
teble 13,8 energy cost per tonne of Aluminium in some of the

selected countries is given.
cost in India is the highest.

It may ke seen that the energy

TABLE '13.?’ $ COST OF PRODUCTION OF ALUMINIUM = 1989

TABLE 13,8

Country
Australia

Brazil
Canada
France
India

Italy
Norway
Spain
Switzerland
U. K,

UsS. A,
Germany
World Average

ENERGY COST PER TONNE OF ALUMINIUM PRODUCTICN..

Cost us

1400

600

1400
2000
2100
"2100
1700
2000
1800
2000
1400
2200
1400

(3 per tonne)

- 1500
- 2100
- 2200
- 2200
- 1800
= 2100
- 2000
- 2200
- 1600

- 2400
- 1600

Country
2ustralia
Brazil
Canada
Franqe
Ind ia
Italy

Energy cost WS (3 per tonne)

392,9
343.7
138.5
295,2
595,.3
436.7




446

Nomay 229.1
Spain 495.7
Lvitzerland 267.2
Uo Ko 270,6
Ue Se A 436,11
Germany 345,3
World average 300 = 400

With high electricity cost and more energy consumption in
old operational cells, the smelting process in India is more ex-
pensive than most of the countries of the world, Under such cire-
cumstances, it is reported that the countries like USA & Japan have
taken decisions to close their smelters, which were uneconomic for
continuing the operation. The situation in India of course can be
improved by efforts on minimisation of specific energy consumption
of operational cells and search for cheaper energy resources,

13,11 RECYCLING OF ALUMINIUM AND UTILISATION OF SCRAP

Recycled aluminium is commonly known as secondary aluminium,
Recycling of aluminium needs to be given due importance and atten=
tion, in order to conserve energy‘and reduction in energy cost,
Conversion of aluminium scrap to metal needs only 5 % of power re-
quired for the conversion of bauxite to metal and also 5% of investe-
ments required for primary smelting, Production of secondary alu-
minium is also very much desirable from the point of view of en=-
vironment protection. 1In case of production of Primary aluminium,
huge quantity of hazardous gases are emitted in the atmosphere
requiring stringent safe guards and necessitating considerable
additional investments for pollution control measurés.

Recycling is now a cost-effective, Technology intensive,
sophisticated industry producing high quality metal for industrial
use, Presently there is a large international aluminium scrap
market and it can be attractive to import aluminium scrap (amounting
to importing of electrical energy) and converting &t to high
quality metal,

Recycling of aluminium has achieved maximum importance
in_USA, West Germany, Japan and Italy. In some of the developel
countries the share of secondary aluminium is as high as 32 % of
the total production. It is estimated that 20% of world supply
of aluminium metal will come from segondary alqminium by the yez:
2000 A,p,

Recycling of aluminium in India is still at very low level,
and comparatively very small guantities are produced as secondary
Data regarding production of secondary aluminium iz

aluminium,
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also lacking., Endeavcur at national level is required, to
increase the production and usage of secondary aluminium
considering the shortage and high cost of electrical energy and
the increasing cost of inputs for the production of primary alue
minium, It is necessary to initiate organised action for systee
matic collectican and utilisation of aluminium scrap in India.
With the tremendous growth potential in the automotive, packaging
and construction industries as well as consumer durables the recy=-
cling of aluminium is very essential and would be a profitéble
venture for a'developing country like India(s>

13,12 RESEARCH ON RED MUD UTILISATION

To produce one tonne of metal 4,5 to 5,0 tonnes of bauxite

ore has to be treated by Bayer's process. On caustic digestion
bauxite leaves behind about 50% of it's own weight of an insoluble

residue which is known as Red mud, It is estimated that annually

about 45 million tonnes and 2 million tonnes of red mud are gene=-

rated in the world and India respectively, Disposal of such large
quantities of solid waste by their impoundment in mud lakes/ponds,
causes problems of increasing land cost, storage and pollution,

R & D works have been carried out by the laboratories in
India on the use and disposal of red mud., Brief details are
given below 3 :

CECRI, Karaikudi has been conducting investigations for
the last two decades, on the possible use of red mud and it's
acid washed derivatives as a material for pigments, paints, or
corrosion resistant primers,

CGCRI, Calcutta has evolved methods for conversion of
réd mud and fly ash into sanitary ware and pottery etc, The
CBRI, Roorkee claims to have developed the technology for
production of red mud clay bricks.

The redmud disposed off by plants in Central India

ocontains 1820 % Ti0,. The possibilities of recovery of Titania
have been examined by a two stage leach process,




Experiments have demonstrated that it is possible to
strengthen portland cement, cement mortars and concretes by
addition of 10% red mud in the mix, hence conservation of
cement could be achieved to some extent by the use of redmud 6)

13,13 R & D ACTIVITIES IN INDIA

The major thrust areas for research and development acti=-
vities for the Irdian aluminium industry ares

i)  Ene.gy conservation,

i1) Cost reduction by optimising input consumption

iii) Productlo9 of value added items for alumina and
aluminium’,

In this regard R & D efforts carried out/being carried out
by different producing companies and National Laboratories are
given below in brief s

BALCO 3

At BALCO the major efforts under R & D are on_problems
upto the alumina production stage, energy cbnservation and
development of specialised products, A pilot plant for the
Technical evaluation of bauxite samples has been set up, As
a result of research, rotary kilns have been modified which
have shown reduction in fuel oil consumption by 24%, increase
in production capacity by 60% and reduction in electric power
by 30%. Efforts are being made for improving smelter parameters,
improvement in cell design and mechanisation of cell Operation
through computerisation ete,

Balco has set up an alloy develooment and applicatiop
Centre, &nd also sophisticated analytical and testing facilities,
Balco has been able to develop critical alloys which have been
used in the country's prestigeous missile projects viz, Prithvi
and Agni, for making Air to ground rocket, drilling rig, in set
Antenna, artificial limb, special bus bars, shell casing for
defence etc (1)

INDAL 3

R & D work at Indal is mainly on conservation of
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rew meterials, erergy and development of new products and Pro-
Cesces to ensure quality and economy to the endusers, Cryolite
is being recovered from scrap pot lining., Carbon is also

recoverec from pot lining material to substitute imported
anthracite,

ncw i
In the field offoroducts Indal is developing some alloys

for defence and air crefts, aluminium bodies for cuwpers, trucks
and even bu]lock carts,

NALCO

Halco has been successful in introducing computerised
voltage control system, and there by his achieved a substantial
recuction in energy consumption. The consumption of pover by
Nalco is 15464 kwh/t which is much lower than the world avergge
of 16250 kwh/t.

Nalco is conducting laboratory work on ¢evelopment of
special grade calcined élumina and microfined alumina, Experi-
ments have been carried out on utilising red mud in the manuface
ture of paint and corrugsted sheet cladding., Another irportent
venture of NAICO is extraction and refining of galliur from redmud.

a metal much needed by the fast growing electronics industry,

NALCO has drawn up plans to carry out pilot pleant tests

in the USSR to produce sluminium silicon alloys using Iirdian
raw materials,

Plents and machinery are being procured for the develop-
(10}

ment of special aluminium alloys for he sutomative ir.dustry,
HINDALC

R & D activities at HINDALCO are mainly aimed at’ eneray
conservation in their alumina refinery, ¢Carbon ol nt and smelter,
moc ifications of pots and developrent: of new alloys. One of
the zchievement is. repléecement of rotary kilns by o mocdern

gas suspension calciner thereby bringing down (h: consumrption

of fuel oil from 130 to 78 lit/tonne of aluminz, which is
comparable to the best figures in the developed countries,
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HINDAICO has developed special high strength alloys,
prlates, and extrusions for defance applications o

MALCO
The company has installed a gallium recovery plant, a

system for nuetralication of red mud by the hydrochloric acid
before it's disposal and is plarning to install computer 1) i
conilrol in electrolysis with a view to reduce energy consumptioé .

Jawaharlal Nehru Aluminium Reseéréh Develooment and Desiqp

Centre (JNARDDC)

JNARDDC is setting up a modern R & D Laboratory at Nagpur
to undertake full Techno~economic evaluation of bsuxite for
metal production., There is plan to set up a modern pilot
plant for complete technological testing of bauxite for indu=
strial Alumina production. It is in the process of developing
computer software to estimate the brocessing value of each bauxite
typre under various technological conditions, - This facilitates
to establish the value of each type of Bauxite for alumina
production and optimize the mining and supply to the plant,

The Centre would have capabilities for (i) assimilation
and adaptation of technologies existing in the country and
development of know=how and basic engineering packages;

(ii) providing recommendations and analytical services to
industries undertaking research programme towards reduction

of energy, consumption of materials and new prospective
processes, (iii) setting up and operation of data bank with
all the available information on laﬁest developments and

(iv) providing training to engineers employed in the aluminium
inductries through orxanisation of workshops, group training
brogrammes and individual fellowship training,

The establishment of entire infrastructure to provide
2ll these facilities is expected to be completed in another

four years time(ll), 4

A wide range of equipments and analytical facilities
are bcing installed in JHARDDC: for bauxite testing and

evaluation,
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MAJOR EQUIPMINTS AND ANALYTICAL FACILITIES
AVAIﬁABLE IN JNARDDC FOR BAUXITE CHARACTERISATION &
TECHNOLOGICAL TESTING

|m= = Taey =R

SeNe Characteristic/ Majer Equipments and analytical

Test facilit%es avallable in JNARDLC

= = Sty sy
1 Physical Multivolume fycnometer, Sieve analyser,
Laser particle sizer, Specific surface

area analyser, Multivolume pore size
analyser, Angle of revnose instrument,
Polarising microscope, Scanning
electron microscope,

24 Mechanical Roll crusher, Colleid Mill, Bond index
ball mill, Air jet sieve, Vet screer
set, Vibrating screens,

3. Chemical X-ray Fluorescence Spectrometer, Atomic
absorption spectrophctcmeter, wAN IS
Spectrophotometer, Optical Emission
Spectrometer, FT=Infra-recd snectrometer,
Gas chromatograph,

4, Mineralogical . X-ray Diffractiocmeter, FT-IR Spectro-
meter, Scanning electron microscope,

Se Technological -Autoclaves, Thernometric Titrator,
Lab Precipitator cum desilicator,
Gamma ray settler

6, Computer faci- ‘Main Frame computer - 4 M Byte Personal
lities _ computers, =

R & D WORK IN CSIR LABORATORIES . ,

National Metéllurgical Laboratory (MML), Jamshedpur b
NML is doing research on the evaluation of Indian

Bauxite for production of alumina, development of special

aluninium alloys for electrical industry,construction,applic:tion,

production of synthetic cryolite and we of alumina for vro-

tective coating on steel,

Central Electro Chemical Research Institute (CEC..I) Karaixuci.

CECRI is conducting resezarch on (1) the ceveloprment of

protective coatings of aluminium (ii) use of alurinium as anodes

in batteries (iii) rroduction of aluminium litheoplates and alunm-
inium capacitors, development of special alloys for eloctrical
" industry (iv) preduc:ion of synthetic cryolite from the w:ste
flue of superphosphate industry,
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RRYL, BHUBANESHWAR AND BHOPAL

.Btudies have been carried out to obtein aluminium
from aluminium trichlorxide by fused salt electrolysis. It
has undertaken studies to recover metal from red mude.

RRL Bhopal is conducting studies to reduce energy )
consumption in aluminium production, use of alumibiumvin
transportation, aluminium equipment to tap solar energy, and
+0 produce aluminium silicon alloys directly from bauaite.(i)

NON FERROUS TECHNOLOGY DEVELOPMENT CENTRE (NFTDC) =HYDERABAD

The newly set up NFIDC has conducted certain
preliminary tests at DMRL Hyderabad on NALCOs high purity
aluminium, to know it's suitability for producing aluminiume-
1ithium alloys. As the results were found encouraging, NFIDC
have proposed to set up a pilot plant for development.of
aluminium lithium alloys using NALCOs aluminium metal, These
alloys are proposed to be used for meeting country's defence
and strategic needs.

ACID PROCESS FOR THE EXTRACTION OF ALUMINIUM FROM
ARGENTINE WEATHERED BASALTS

Alternative methods to the Bayer's process have
been developed in the cauntries lacking bauxite deposits.
An acid process is proposed for the recovery of alumina, , »
over 38 6% purity from the aluminous red soils of Arg‘entiviné‘.
Iron is present as colloidal hematite covering the surface
of the aluminous minerals., Taking advantage of this cha=-
racteristic tests wereperformed to obtain selective
dissolution of iron and aluminium, Purification of the
solution was carried out by solvent extraction ard then the
hydrated aluminium chloride was precipitated by bubbling
hydrogen chloride gas. Finally the crystallised salt was ;
thermally decompos_?d to obtain alumina having _].ow iron and
titanium contents.
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13. 14 ALUMINIUM ALLOYS

A nunber of alloys have been developed to improve
properties and perfor.mance of aluminium, These are 3

1 Super Plastic Aluainium Alloys
2.  Ultralight Aluainium Alloys

3, Powder metallurcjy Alloys ,

4, Aluninium matrix composites,

After the 2nd World War the new Al - Cu alloys, AA
2219 was cdeveloped with 6.3% Cu, which provides necessary
strength as well as godd weldability, superior resistance
to stress, corrosion and higher elevated temperature properties.
This alloy is being developed at BAILCO,

Al - Zn - Mg alloy extrusionsare f£inding more and more
apolications in our country to meet the general and strategic
needs for sophisticated use, which call for combination of
strength ductility and corrossion resistance, It is likely
that several variations of this alloy series will be used
for manufacture of bridges, power line towers, car bumpers,
automobile wheel rims, lamp posts, tennis rackets etc, At
the Korba Plant of BALCO, development of technology for
comnercial production of medium and high strength Al = 2Zn_- Mg
alloy extrusionsis under wvaye.

Special High strength alloys have been developed by
HINDALCO,

NALCO has taken up collaborative R & D work on
Aluminium Silicon Alloys in association with VAMI of erstwhile
USSR with t he assistance of UIDP, On successful completion
of a Pilot Plant test, it has proposed €0 set up a demon- _
stration unit of 30,000 tpy capacity at Angul with UNDP assistance
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13,15 RECOVERY OF METAL VALUES ¢

@allium

World production of Gallium is of the order of 35
million tonnes,Bulk of the worlé=gallium output comes. as
a by product from Aluminium output, Gallium is a rare
metal, which passes into the gayer's liquor,

The Central Flectro Chemical Research Institute at
Karaikudi has established a pilot plant at MALCO for reCo=
very of Gallium 100 gms per day from Bayer's liquor, The
Galia (Ga203) content in Bayer liquor was reported to be’

0, 14 gnVlitrez'?'

NALCO has proposed a collasborative R & D venture for
the extraction and refining of gallium with the assistance
of UNDP. The gallium content in NALCO's bauxite being appre-
ciably high, it is proposed to set Up an on=line demonst~
ration unit for the extraction of two tonnes .per year of
crude gallium in the Alumina refinery at Damanjodi and to
refine it to 6 N level through modern technology, The pro-
posal has been submitted to the Government of India for
getting UNDP assistance, 13

Vahadium

Indian Bauxite deposits particularly those derived
from traps contain 200700 ppm of Vanadiumy Important vae
nadium bearing bauxite deposits are ;

- Amarkantak, M.P, (0,14 % V,0¢)

= Rungarwadia,M.s. (0,04 % Vzos)

Bauxite of East coast contain 70=200 ppm of V205 in Orissa
and 90-730 ppm in A.P,

In the process of conversion of Bauxite to Alumina,
part of vzos goes into the Red Mud, Alumina plants in
India are Trecovering vanadium salts, Feported capacity
being as under ; .

BALCO - 1200 tpy.

HINDAICO = 800 = 1200 tpy

INDAL - 1200 tpy each at Moorie and Belgaum,
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'93,16 PROBLEMS OF BAUXITE MINING 3

In Bihar the land where mining leases have been
granted belongs to parties other than lessees, there by
lessees are not in a position to exploit the mineral freely.

In Tamilnadu Bauxite deposits are located in rubber
and coffee estates., Therefcre mining of the mineral in such
area 1s not so easye. '

In Gujarat the problems are differeht. The deposits
are pockety and extremely irregular in shapes No detailled
exploration,ﬁork has been done, and the resources can be
categorised only as possible reserves. As there is good
demand for high grade erwes manual mines produce only high
gradeblumps,.and the rest is dumped as vaste. ~

Besides mining there are legislative and statutory
problems also, One of the conditions for granting and re- 
newing of bauxite leases in Gujarat state particularly in
Jamnagar district, is that the lessee should set up an ine-
dustry in Gujarat, based on the bauxite mined, The state -
government has also restricted the sale and transportation
of bauxite out of state. This has rather resulted as detri-
mental to the bauxite mining industry. The govermment also
insists that 60% of the mined bauxite should be earmarked
for captive consumptione. The permission for despatching the
balance 40% out side the state is not granted speedily thus
creating problems of accumulation of various grades of

bauxite at the mine and their subsequent grade dilution and
loss.

There is a good demand of specific high grade bauxiteeo
This has resuited in selective mining of high grade ore.
During this process considerable quantities of low grade
pauxite ore is generated for which there is no-local market.
Therefore necessary legislative measures as well as technology
.to make use of such low grade material will have “o be evolved
if the bauxite resources available in the area are to be
developed and utilised,
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As no systematic exploration has been done in many
of the bauxite bearing areas in:tithe state, unsystematic mining
practice is prevailing, with the result the environment in
these mining areas has been adversely affected, There is no
practice of reclaiming the mined out lands and restoration
of the top soil and planting of trees on the dunps, These
aspects need consideration and suitable steps will have to
be taken by the concernedi .

13,17 NEW PROJECT PROPUSALS
Following are some of the new projects coming up in Indiase

Pennar Aluminium Company, Maharashtra

Pennar Aluminium Company (PALCO) proposes to set up a plant
for manufacturing sophisticated aluminium products including
strips, sheets, wires and alloys for catering to power sector,
transportation, food processing, construction, engineering
and defence. The Prime Minister of India has laid down the
foundation stone for this project at Mouda near Nagpur on
March 7, 1992, :

PALCO is expected to have a capacity of 24,000 TPA alu-
minium strips and sheets, 6000 TPA aluminium alloy conductors
and 3000 TPA aluminium alloys., PALCO has made an agreement
with NAICO for the supply of raw material., It has entered into
technical collaboration with Pechiney of France, who will
provide technical know how and assistance for the project14

Bauxite Calcination Plant in Gujarat
GMDC has taken decision to set up a bauxite calcination
plant using high grade bauxite of Kutch at a cost of ks.8,25 crores,

having & capacity of 50,000 TPA at Gadhshisha village in Kutch

district:y
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Alumina Refinery at Visakhgbatnam

‘BEssar Group, L & T and Sanghi Group are reported

to have tendered for the construction of one million
TPA alumina refinery at Visakhapatnam, which is proposed
to be export~oriented. The Far-East is expected to be

the targetted " main export area.

Bauxite Mine and Aluminium Smelter in Andhra Pradesh

An export oriented bauxité mine at Jerela in
A.P, with a capacity of 2,30 million tonnes per annum is
under planning. The Working Group of Planning Commission
on alumirium has suggested that a new aluminium smelter with
a capacity of 300,000 '._PPA could be set ﬁp in A.P., and the
power for the smelter'could be made available from the

Godavarli Gas Reserves.,

Bauxite Mines in M.P.

New bauxite mines are under planning to mine the
deposits of Mainpat and Sarguja in Madhya Pradesh to meet
the demands of BALCO and HINDAICC smelters. The Projects
are expected to come up soon as the reserves in the

14
existing mines of BALCO and HINDALCO are exhansted.
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13,18 STRATEGIES FOR FUTURE

Alwost tliree quarter of world®s bauxite reserves are.
located in developing countries notably Guinea (5,600 mr),
Brazil (2,250 Mr), vamaica (2000 MT'), India (3037 Mr), Guyana
(900 Mr), and Suriname (575 MT), Australia alore accounts
for nearly 20 % of the world reserves, The European reserves
(Hungary, Spain, France, etc,), though of high ( $#56% ) alumins
content are predominently of monohydrate variety, The Austra-
lian Bauxite consists of Gibbsite and Boehmite, has high per-
Centage of non-reaccive silica, In Asia, other known comme-
rcial reserves are in Indonesia, Malayesia and Vietnam,

Ihdian proven bauxite reserves are also substantial
and major deposits located on the East Coast are primarily
gibbsit¢dewith low level of silica (2. 5%) making them highly
amenable to economic production of alumina, Location of these
deposits close to ore handling port of Visakhapatnam %g also
of added advantage as export of bauxite in bulk can be viable
proposition,

In view of potential for futther development of alu-
minium industry in India, following areas are identified for
consideration

(1) c°npared to other non ferrous metals India is more
advantagecusly placed in the field of aluminium mainly because
of substantial reserves of metal grade bauxite. The Alumigium
Industry is today placed in a regime of free market economy
and years of governmental control over distribution and
Pricing of primary aluminium metal is dfspensead with, The
down stream industry has also been freed from licensing
requirements, We have today three objectives,

= increase domestic production

= promote domecstic consumption

= export metal and down stream products,

(11) The international market of Aluminium i now made

up of ores, alumina, metal, scrap and semis, ndia‘'s role
in international trading of aluminium and its products has
been minor only so far. Though We-produce abotvtc 0,45 MI of
Aluminium every year, export of value added prc:ucts have
been negligible, However, there appears to be 120ugh scope
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for export of bauxite and value added products like alumina,
aluminium, semi-fabricated products for which necessary
strategy has to be developed considering aspects of cyclic
behaviour of market, domestic demands, long term tie=ups,

power positious, preference for export of value added pro=-
ducts etce

(11i) Alumina has now emerged as 2a freely traded commodity,
as it is delinked from captive smelter capacities, There 1is
now general increase in trading of alumina in view of setting
up of aluminium smelters in energy-rich countries like Latin
America and middle east. The geographic location of India
appears to offer attractive opportunities to service markets
in far east, middle east, China and erstwhile USSR, as it is
" surrounded by an existing market of around 1.2 million tonnes
needed by smelters in Dubai, Indonesia and Bahrain, With
acute energy problems, it is also advantageous for 1India to
convert part of its Alumina into metal in a country, where
pover is cheap.

(iv) With the increased rate of jndustralisation and ex=-
panding consumer population, it can also be safely assumed

. that domestic demand of aluminium will growv. The aluminium
industry in India in the coming years, therefore, will
always have to strive to keep pace with the domestic demands
and it sppears primary aluminium hereafter will be available
for exports off and on even if exclusivé export oriented
facilites are not set ups

(v) Aluminium is considered as the metal of the next

two decades and it could be treated as a thrust material

Hr export and for increased use in the domestic sector.

It has been represented in various quarters that demand in
the domestic sector will increase substantially, if excise
duty on aluminium is recuced, It has also been claimed that
export can be increased if the Government can ensule supply
of coal and fuel oil at intermational prices to the primary
aluminium producersls.
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(vi) In the international market it appears there will be
\a short fall in the availability of metal from 1994 and by
’@he year 2000 A.D. the short fall is likely to go up to as
much as 1.3 million tonnes, Many new smelters are being
planned in the advaiced countries to fill up the short fall,
and India also'' should not lag behind in creating additional
capacity as abundent bauxite and coal reserves are availatle,

(vii) It appears that madn problem for ecxport of value added
products is the disparities between quality of goods produced
in India vis~a-vis requirement in the international market,
Therefore, production of high quality products is very essential
and necessary efforts are to be made,

(viii) Recycling of aluminium which requires organised scrap
collection and Processing. Secondary metal produced from re-
cycled scrap will lead to substantial saving on pover, Acute
shortage of power has been eased to some extent by installation

- of captive power plants, State ElectricitynBoards however,

should ensure enhanced pover supplies. It ‘has also to be
kept in mind that Indian smelters have to compete with Bragtlian,

Middle East and Venezualian~smelters, using«very cheap hydro
and gas based power,

(ix)  The potential sectors for the use of aluminium should
be identified and the use of aluminium in these sectors shoulgd
be intensified, Suitable schemes in this regard will have

to be worked out, :

(x) Growth oriented fiscal policies may be férmulated by
the Government for encouraging growth in use of alumin ium

in specific sectors like transport, constructien and packaging
etec,

Sk



