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9 NONFERROUS MINERAL WEALTH OF INDIA

g . . -
The mineral resources® of India are broadly classified into three categories as follows.

Adequate to Abundant

Minerals containing aluminium, beryllium, chromium
zirconium, thorium, and the rare earths.

Inadequsate

Minerals conta'ining copper, gold, carbon (graphite), lead, vanadium, zinc,
uranium, and tin.

, iron, manganese, magnesium, titanium,
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nickel, cadmium,

Poor to So Far Not Known

Minerals containing antimony, bismuth, boron, cobalt, mercury, molybdenum, niobium and
tantalum, phosphorus, selenium, sulphur, strontium, tellurium, silver, and tungsten.
The minerals in the first category, if properly exploited, can not only meet the domestic

demand but can also yield a surplus for export. Although the minerals in the second category are
. insufficient to meet the growing domestic demand, they should be fully exploited. The resources
. in the third category are, at present, inadequate for commercial exploitation.
From the foregoing three categories, we sec that although India is deficient in some of the
: common metals such as copper, zinc, lead, tin, cobalt, and nickel, its reserves of iron, manganese,
. magnesium, aluminium, and titanium are extensive. Further, India has abundant reserves of
strategically important metals, namely, thorium, zirconium, and beryllium. We now discuss the
. mineral resources of individual elements.

ALUMINIUM

Bauxite is widely distributed in India, as is apparent from Table 3.9. The discovery of rich bauxite
'~ deposits has drastically changed the outlook for India’s alumina industry. In the early nineteen
sixties, the Geological Survey of India claimed that India had a potential reserve of about
250 million tons of bauxite which had an Al;O; content of more than 50 per cent. This figure has

*The term ‘resource’ indicates the totality of a particular mineral occurrence in a rggion irrespective of the grade,
the tonnage, or the economics of exploitation, whereas the term ‘reserve’ takes into account the grade and the
degree of certainty with which the tonnage has been estimated for any particular cut-off grade.



Das Gupta, 1973)
Table 3.9 Jndia's Potential Bauxite Reserves (after o

Reserves .\
State/Union territory (mi"ion:(r)n?)»* '
3.0
Jammu and Kashmir 45.0
Bihar 105.0
Madhya Pradesh and Uttar Pradesh 1614.0
Orissa and Andhra Pradesh 146.0
Maharashtra, Karnataka, and Goa
Tamil Nadu 49
Kerala 0
Gujarat 10

Total 2040.0

now been conclusively established. It should be noted that the potential reserves are much more
cxtensive. According to reliable sources, the East Coast of India has one of the world’s largest
deposits of bauxite. Since this deposit is rich in gibbsite and has a low content of silica ang
titania, it is ideal for the Bayer process (although it has a high content of iron OXM the
extraction of alumina. - '

" Currently, India has an installed capacity of 320,000 tons for aluminium products, which
adequate to meet the present demand. However, full capacity could not be achieved mainly due
to power shortages. India’s total production of aluminium in 1979 was estimated to be 208,000
tons against the consumption of 220,000 tons,

Das Gupta (1979) has predicted that after 1990, the whole of Europe, including the U.S.SR,

will have to rely Eugcly on Africa and India for obtaining bauxite and alumina.

ANTIMONY "

Commercial{y cxploita.lblc deposits of antimony have not been so far located in India, although
small deposits gf antimony ores have been found in Lahaul and Spiti (Himachal Pradesh). At
present, the entire anpual requirement, i.e., 500-700 tons, js being met by importing the metal

Beryl, the chief ore of beryllium, occurs in pigmatites which are associated W;Sjnd s

ound in Rajasthan, Tamil Nadu, Jammu aid Kashpyt, |

PR oo =g o and Ka » and Bihar. At onie time, almost theénti
berytl m;t;;u; of India was being exported but the Atomic Energy Establishment ’(AEE) (a Gover
ment of India undertaking) now hanges its production an is nol

: L . d sale. Although berylli
produced on a commercial basis ip India, substantia] groundwork hag beel;l gdonbeelz'lt tlhe Bhabh!

Atomic Research Ce"ﬁﬂmfm)’. in beryllium production technology
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CHROMIUM

The principal chromite deposits of
Krishna and Sawantwad; (Maharaght
India produces chromite on 5 ve

India are located in Singhbhum district (Bihar), Karnataka,

ra), and Keonjhar district (Orissa).

of which Orissa accounted fma v]"y large scale—approximately 350,698 tons per annum in 1977,

estimated 10 be limited 1o ahn most 97'[)Fr cent. The chromite reserves of India, althoug.h
out 17 million tons, should be able to meet the domestic

requirement for a Jon ‘ . -
e B peniod, and a production of 10,000 tons per annum can be sustained

NICKEL AND COBALT
Until recently, exploitable de

. , posits of cobalt- and nickel-beari i idered non-
existent in India. Of late. how nickel-bearing minerals were considered n

which are serpenti later:yer' seyeral I.o.w-g.rade nickeliferrous deposits have bceq discovered,
Singhbhum (Bihar) » UEHIC, or sulphidic in nature. The copper ore belt passing through
Sing Co_ntams also a nickel ore body which may provide 1000 tons of nickel
annually. In fact, India’s nickel reserves are about 100 million tons, of which 6.5 million tons,
averaging 0.85 per cent nickel, are located at Sukinada (Orissa). Apart from the ores, copper
tailings 3f’d the anode sludge from copper plants could turn out to be an important source of
nickel. Nickel has also been found associated, in very minute quantities, with the gold-quartz
reefs at Kolar (Karnataka) and the uranium ores at Jaduguda (Bihar). In spite of the afore-
stated sources, the only domestic supply of nickel, at present, comes from the copper smelters
at Khetri (Rajasthan), where nickel sulphate is recovered as a byproduct, the amount recovered
in 1977-78 being 150 tons.

It may be noted that traces of cobalt have been found along with the copper ores of Khetri
and the manganese ores of Kalahandi (Orissa).

At present, neither nickel nor cobalt is produced in India on a commercial scale, and the
domestic requirements are met by imports. A method has yet to be found for the economic
reduction of the Sukinada laterite ore with about 1 per cent nickel content.

CADMIUM
Cadmium is recovered as a byproduct from the zinc smelters at Debari (Rajasthan), Visakha-
patnam (Andhra Pradesh), and Alwaye (Kerala). Indigenous sources meet most of the domestic

cadmium requirements.

COPPER

India has about 370 million tons of copper reserves, and the average copper content varif:s from
| per cent to 2.5 per cent. About 90 per cent of thcse' reserves are Spreaq over Bihar, Rajasthap,
and Madhya Pradesh, the most important deposits being Ipcatcd in the Singhbhum copper belt "}
Bihar. By world standards, the copper reserves of India are srpall. However, the Geologica
Survey of India is constantly exploring for new reserves. The Mineral Exploration Corpc?;;nog
has recently established the existence of 58 -mxlhon tons of copper reserves at Malan;j :;1 :
(Madhya Pradesh). A project to mine two million tons of ore a year, from which copper con

' ission of India.
been cleared by the Planning Commission 0 . . .
tratj\stc:?els):nlt)r()}(:?:;g;t]:ls Copper Limited (HCL) is the sole producer of copper 1n India and 1s

able to meet about 42 per cent of the country’s requirements, i.e., about 23,000 tons in 1977-78.
The future production is expected to go up t0 40,000 tons.
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GOLD

million tons (1977); a majority of the
are estimated to be 3.15 illion tons (1977); jority m locatey
India’s gold reserves

i
¢ reserves ranges from 5.65 gm/ton to 19.98 gm/toq o 0,:

Karnataka. The gold content of thes been found in the Hutti gold field (Karnataka). The entir;

Milioe ceponits o v.eit; g:' ladi:al‘;;et;l:oGovemment of India’s Bharat Gold Mines Limited (BGML)
production of gold in Indi nes Company.

. tti Gold Mi _ .
and(;h:dK: r'tl"mk:l::x:;z O:E:Shﬂl‘:ave accumulated over the years, contain scheelite, BGM[
old tailing ,

i ten can be obtained) from the dumpg
i lite (from which ferrotungs . ;
proposes ;g r:ove:) ltdhl;rs:::stilon(in India was 2854 kg comparefl with 313:3 kf O;n 01'976.- Th
d I:as]egcar; beeatgtributed to the shrinking reserves, because of which, the gold production jg u,
€Cr

likely to go up in the future, unless, of course, new reserves are found.

SILVER .

India has no reserves of silver ores. However, small quantities of snlvgr are recovered as a by,
product during the indigenous refining of gold, copper, and lead; the major part coming from the
lead smelters at Tundoo (Bihar) and the gold mines in Karnataka.

LEAD AND ZINC

India has about 140 million tons of lead-zinc ores, of which nearly 118 million tons are locateq

Table 3.10 Estimated Reserves of Lead-Zinc Ores (after Kapur, 1978)

Productiop
Classification Location of deposit (mg?;gé c:;;s) capacity
(tons/day)
Mochia (Rajasthan) 28.61 2000
Balaria (Rajasthan) 19.81 2000
Operating mines Rajapura-Dariba (Rajasthan) 33.78 3000
Agnigundala (Andhrs Pradesh) 9.84 300
Rangpo (Assam) 0.12 100
Zawar (Rajasthan) 15.22 1500
Approved projects Amb.amata (Gujarat) 6.19 1200
Sargipallj (Orissa) 1.89
Boraj (Rajasthan) 11 . 20 1 ;gg
::)‘{alltoed exploration Deri (Rajasthan)
ec
Jects Mamandur ("Tamj| Nadu) 82 20
1.00 200
Pr0jects.under Bhilwara (Rajasthan)
€xploration Gorubathap (West Bengal) i e

Basantgar|; (Rajasthap) 122(2) 500
) W00
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/MAGNESIUM
India has extensive deposits of magnesium in the form of magnesite (MgCO,), chlf:ﬁy foung
the Chalk Hills of Salem district (Tamil Nadu). The estimated reserves of magnesite here hav.
been put at 82.5 million tons up to a depth of 30 m and 330 mil‘lion tons up to a depth of |5 .
The deposit is of a high grade, the average magnesia content being 46 per cent or above. Oy the |
whole, India’s in siru magnesite reserves are estimated to be 524 million toms, of which , |
existence of 13 million tons has been conclusively established. Apart from Salem district, the O'he,; i
important magnesium deposits are Jocated in southern Karnataka and Uttar Pradesh. Smalle, s
deposits are found in Idar (Maharashtra), Kurnool (Andhra Pradesh), Tiruchirapalli (Tamil Nag,, |
Coorg (Karnataka), Dungarpur (Rajasthan), and Singhbhum. It should be noted that in some A, ’)’
these deposits, magnesium is present as dolomite (CaCO;-MgCO;).

Widespread reserves of dolomite and magnesium limestones are found in Tamil Nadu, Andhy, |
Pradesh. Bihar, Madhya Pradesh, Rajasthan, and Orissa. These reserves have not yet been accurateh, |
assessed. but should be adequate to fulfil India’s increasing requirements of magnesium. Anothe:

source of magnesium that could be exploited in the near future is the Indian Ocean, whic; !

contains, on an average, 0.6 per cent MgCl,.

MOLYBDENUM

There are no commercially viable reserves of molybdenum in India, but its ores are found as
primary molybdenite (MoS;) and as a base metal sulphide containing small quantities of molyb-
depum. Exploration surveys in Andhra Pradesh and Tamil Nadu have shown that primary molyb-

denite occurs in the quartz veins that traverse porphyritic granites and in the granite
itself. Molybdenum in a base metal sulphide that is in association with copper ores is found at
Rakhz and Bhatin in the Singhbhum district. Experiments have shown the concentration of molyb-
denum in the Rakha ore sample to be approximately 0.011 per cent and that in the Bhatin or:
sample to be 0.1 per cent. Preliminary beneficiation of the molybdenum ore has indicated the

recovery during concentration to be 95 per cent.

TIN
Tin is not extracted on a commercial scale in India although tin deposits have been detected in

Ranchi and Hazaribagh districts of Bihar. The entire present requirement of almost 10,000 tons

per year is being met by imports.

TITANIUM
Abundapt quantities of ilmenite (FeO-TiO;) are found in the beach sands along a 160-km stretch

of the Kerala coast. In fact, a particular 23-km coastal strip contaij .
i . . ain ) :

and three million tons of rutile (TiO;). The ilmenite from Kerala chit::::oan :'m: of ilmenite
i nile 1gh percentage

(55 per cent) of titanium. Smaller deposits of ilmenite occyr |
per cent) of Liia : - 68 _ ur near Tuticorin
(Andhra Pradesty; and Ganjam dlbtrlcl (Orissa). The total reserves of ilmenite i?‘n:;lc f.a u), ; ;le :
orm of beac

sands are estimated to be 133 million tons. A
. ) : . from the be ; :
of massive and crystalline ilmenit Rax ¢ beach sand deposits, small ities
omenite are found in Bhagalpur district (Bihar) and Kisenoach and

exported. € metal concentrates so far produced has been

The beach sandg of Keras :
from 2.3 (silica KcrdlL&Qﬂglﬂwfﬁ_{thure of

4)to 4.9 (monazite). T : o
) Table 3.11 gives 'hﬁdﬁiné?é'fé'éibaﬁl{compositions of the beach

—

mineral sands whose specific gravities vary

-—
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