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Iron bearing feed material is one of the major inputs for 

steel production. The iron bearing materials used range from 

scrap to various types or oxide feeds (calibrated ore, sinter 

and pellets). Iron ard st.eel irdustries co:lSUllle about 98 per cent 

of iron ore produced and the balance 2 per cent is used in the 

manufacture or other col80dities, such as cement, heavy media 

materials, iron oxide pigEnt.s, ferrites et.c. This paper briefly 

reviews the iron ore resources or the world, iron ore deposits 

in India, technologies adopted for iron ore processing in Imiia 

wit.h particular reference t.o the captive iron ore mines of Bokaro 

Steel Ltd (BSL). 

Iron Ore Resources Of The World 

Iron ore occurs in all the continents and it constitutes 

five per cent by weight of the eart.h' s crust. An estimate of the 

iron ore resources or the world was published by the United 

Nations in their •Survey of World Iron Ore Resources' in 1970. In 

this SUI'V'ey, the t~al world resources of iron ore have been 

indicated as 782,SOO llillion tons including potential resources 

ot 531,200 million tons; In this eati•te, various types and 

grades or ares were included am the resources were claseified under 

measured, imicated and interred. 

However, according to a qstea or classification or mineral 

deposits developed joint.q by u.s. Bureau or Mines and u.s. 
Geological Suney, the deposits have been placed umer •Resenes• 

and •Reserve Base'. The estimate or •Resene Base• does not 

• 

include inferred resources, while the resources which can be 

economically exploited have been classified as 'Resene£'. According 
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to t.his aystea or classification, the vorld iron ore resenes 

work out t.o onq 20 per cent or t.be identified resources, vbicb 

appears t.o be more realistic. The vorld iron ore •Reserves' and 

•Reserve Base' bave been presented in Table 1 on the next page. 

It. will be seen f'roa the table that India ranks rounh in 

respect or reserves based on iron content. 

Iron Ore Deposits In India 

India is eldowed with resenes or high grade be•:t.ite ores, 

distributed all orer the countr,y. However, t.he rich deposit.a 

occur -.i.ul1' in Si.nghbhlm district or Bibar, in Sundergarh, 

Mqurbhanj and keonjhar districts or Orissa, in Bastar am Durg 

distri~ts or~ Pradeshs in Bellary district of Karmtalca, in 

Chanda district or Maharashtra and in Goa as ahovn in Figure 1. 

Iron ore formation occurring in Imia belongs to Diarwar 

Sy-stem o! the PJ:e-Caabrian £se and generally eJ:bibits the same 

characteristics in respect or lithological sequence, lli.neralogy, 

physical am chemical characteristics in all the deposits. 

Mineralogy or the ores: The iron-ore minerals vhich generally 

occur in Indian iron ores are hematite (Fe20)), •gnetite (Fe)04), 

martite (Fe20)), siderite (FeCO)), l.illol'ite (2 P820), 3 H20), ant 

goetbite (F920), lf20). Most_ or the iron ores ained at present in 

the count.ey is hematite of different types. However, in the ores 

llined, certain percentage of goethite/U.Onite is alao preaent., 

Character or t.he orea: Tbe hematite ores range rraa a aaaaive 

steel-grey t1J)8, through a porous luinated ~1P8 to a fine sort. 

pJWdtsr. There exists DO definite line of division between different. 

t1J)8s or be•tite ore and one t1J)8 puses gradually into the other 

t1J)8. The bemtite orea are nolWll1' grouped under the following 

categories: 
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TABLE 1 - VORLI> UOll OllE 1£SERY£S lllD 1£SERVE BASE ( 1) 

Cruae ore Iron content 
(alll. long tons) (alll.abort tonal 

lesene lesern 
leserwes base lleserwes base 

lorUl lllerlca: 
United States 15,800 2-,800 3,700 5,900 
Canada .. 11, 700 25, 100(2) 11,500 9,800 
llenco •• 1100 llOO 200 200 

Total 27,900 50,300 8,1100 15,9.00 

SouUl lllerica: (2) 
Brazil 15,600 15,600(2) 10,800 10,800 
Venezuela .. 2,000 2,000 1,200 1,200 
Other .. 900 1,800 500 1,000 

Total 18,500 19,1100 12,500 13,000 

Europe: 
2,200<2> France .. 2,200 900 900 

Sweden 3,000 11,600(2) 1,600 2,1100 
u.s.s.1. 59,000 59,000 25,000' 25,000 
Otber 1,900 11,500 800 1,800 

Total 66, 100 70,300 28,300 30,100 

ltrica: 
Liberia 900 1,600 500 800 
Soutb Atrica, 

Rep. or .. •.~o 9,300 2,900 6,600 
Other .. 1,000 3,700 500 2, 100 

Tot.al 5,900 111,600 3,900 9,500 

Asia· (2) 
China 9,000 9,000(2) 3,500 3,500 
India 7, 100 7, 100 11,800 lt,800 
Other -~ 1,600 1100 800 

Total 17,000 17,\lOO 8,700 9, 100 

Oceania: 
Australia 15,000 33,000 10,100 20,200 
Ot.ber 500 1,000 300 600 

Total .. 151500 ~111000 1011100 201800 

World total< 3> ., 151,000 2061000 72,000 98,000 

IOTES: 
T1) btillat.ed •• or .JanuarJ 1, 19811. 

(2) Available data nc;,t adequate t.o deri.ne or estimate marginal economic 
@r au~conomic components or reserve base; therefore, reserve base 
is i.,ntat1Yely assumed to De equal t.o re~erves. 

(3) Rounded figures. 

Sourc": United Stat.es Dept. or t~e Interior - Bureau or Mines, Bulletin 
675 .. 
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a) Massive he•tite - steel-grey in colour 

b) Lamimted hematite - reddish to grey in colour 

c) Lateritic hematite - brcwn in colour 

d) Powder hematite - dark blue-grey in colour 

Quality or the ores: The iron content in the massive 

and hard lawjm.ted ores ftrles fro• 64 to 69 per cent and 

57 to 67 per ce11t :respectiYel7. in sort lamina:ted ores !:com 

57 to 66 per cent, in powder ol.'es (blue dust) rroa 65 to 69 

per cent and iD lateritic ores rroa 59 to 62 per cent. Chelli~l 

a.'lal.1Ses or diltei:ent ol.'e tnes are giYen in Table 2. 

TABLE 2 - CH&MICAL L'U.LYSES OF DI:~lll' l.fiE TYPSS 

Sl. 
No~ Type or ore Fe Si<>'l .ll20J p 

r- -,-- ~ -r-
1. Massiw oi:e 64.2 0.34 0.50 0.01) 

to to to to 
69.0 4.19 J.66 0.180 

2. Hard laainated om 56.3 0.81 1.00 O.OJ2 
to to to to 

66.6 5.73 7.14 0.172 

J. Sort laatn.ated ore 57.0 1.20 1.10 0.028 
to to to to 

65-5 8.60 11.00 0.)08 

4. Iateritic oie 58.8 1.00 3.72 0.088 
to to to to 

61.5 6.88 8.85 0.)20 

5. Blue dust 65.0 0.64 0.35 0.048 
to to to to 

69.0 2.12 2.49 0.228 

It vill be seen frOll the table ,hat the phosphorus content in 

Indian ores is generall1 high compared to si•ilar types or ore 

available in other countries. Further, gang\18 eontant (Al,iOJ + Si()z) 

is high in certain oN tnea, namely .~ laminated ore. aott laainated 

ore ar.d la teritio on. 
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Iron aDi ·gangue contents in blue dust are the highest and 

lowest respectivelJ COllp8.red to other types or hematite ore but 

it cannot be directlJ used as feed material for production of 

hot aetal in blast f'urnace due to its fineness. It can be 

considered as feed •terial only after agglomeration. 

Reserves of iron ore: It was earlier believed that the 

iron ore reserves or India were about Zl ,720 mil.lion tons of all 

grades. However, on the basis or recent detailed exploration 

work comprising contour suzveying, geological mapping, diaaord 

drilling, sinking of shallow aDi deep pits, trenching, aditting, 

sampling, chemical analyses or core, pit, trench and adit samples, 

by the Geological Swvey or India, the reserves of hematite ore 

containing 55 per cent Fe aa:l above have been estimated at about 

11,'469 million tons and those of magnetite containing J5 per cent 

Fe at about 6, lOJ million tons. The distribution and reserves or 

iron ores in different states or India are shown in Table J on the 

next page. It will be seen rrOiD the table that the reserves or 

hematite and magnetite iron ores are the highest in the states or 

Bihar and Orissa, aa:l Karnataka respectively. 

The Kiri'buru aDi Heghahatuburu iron ore deposits have been 

briefly discussed below since they are the captive iron ore sources 

of BSL. 

Kiriburu Iron Ore Deposit 

The Kiri'buru iron ore deposit was developed as an open cast 

mechanised mine Cor exporting lump ore to Japan. The dnelopment 

ot tbe mine WU started in 1959-60 and completed in August, 196). 

However, art.er the construction or Bailadila Iron Mine, the 

Government or India declared Kiriburu Iron Mine (UM) aa the 

captift mine to BSL. 



Type_or ore 

He•tij;e 

Mu:netit• 

Source: 

TAJ\LE J - DISl'RIDUTION AND RP!Be:RVF.S OP' IRON CJUllS IN 
DIFFm!SNr Sl'ATES OF IND.IA 
- (million tons) 

State Distribution (districtwise) Measur•d Indicated Inferred Total -
Bihar ard Orbsa Singhbhum, Keonjhar, Mayurbhanj Md 2787 2506 140) 6696 

Sunde r~arh. 
M.P. and Maharashtra Baatar, Durg, Bast Niwar, Gwalior, 1197 576 922 ~695 

Jabalpur or M.P. and Chanda ard 
Ratril\giri of Maharashtra, 

Karnatalca Bellary, Shimoga, Chickmagalur, 1.29 438 299 1166 

Tumkur and Chit rad urge.. 

Goa Goa 2)9 604 41 884 

Ardhra Pradesh - - 11 17 28 - - - -
ard Rajaethan Total: ~ ft.ID ~ ~ 

Karnatalca Chickmagalur, Shimoga, Dakshin 68J 2344 214) 5170 

Kannad and Uttar Kannad.. 

Taadl Nadu Salem~ North Arcot, South Arcot 107 62 )02 5J1 
and D armapuri. 

Kerala Kozhilcode and Malappuram. - 64 25 89 

Ardhra Pradesh, - ) .)10 )1) 

Assa• , 8 iha1• , 
Har,rana, Nagaland 
ard Rajaathan 

Total: 790 ~'U ~ 610.) 

Irdian Minerals Yearbook, 198), Indian Bureau or Minos, Nagpur 

00 
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Location: The ltiriburu iron ore deposit fona.s a part of 

of the well-known Bonai Iron-Ore Range and is located in the 

Singhbhua District, Bihar, about 18 km by road from Barbil town in 

Orissa. 

Geology: Geologically, the rock types occurring in the area 

belong to the Iron Ore Series of the lllarvar System. Iron ores 

occurring in the deposit are believed to have originated from 

tropical veathering of banded hematite-jasper. The banded hematite·­

jasper occurs in between two horizons of phyllites an~ s.~ales. 

Laterite occurs as capping of the iron ore formation and lateriti­

aation also ext.ems to depth~ in some places. 

Geological investigations: The detail geological imrestiga­

tions comprising geological mapping, sinking of trial pits, driving 

of an adit, core drilling, sampli.Df and chemical analyses of core, 

pit and adit samples were carried out partly by the Indian Bureau 

of Mines ( mM) aid •ostly by the National Mineral Development 

Corporation Limited ('NMOC). 

The exploration work carried out on Kiriburu iron ore deposit 

is given below: 

i) Core drilljng, m 

ii) Average depth of ~ore 
holes, m 

iii) Length or adit, 11 

iv) Trial pits, 11 

.. 16,530 

70 

ZTO 

932 

Reserves and dimensions or ore body: On the basis of above 

exploration work, the ore reserves have been estimated at about 

112 million tons and the dimensions of the ore body have been 

determined as given below: 
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i) Strike lenctb, • 2,000 

ii) MaxillWI vidtb, • 500 

iii) Averag..: width, • 320 

iv) Maximum depth, • 150 

v) Average dep·-h, • 120 

Ore typ:s: The geological iDV'estigations indicate the 

occurrence or different ore types, namely aassb·e laminated ore, 

porous laminated ore, blue dust etc. The type-vise irx:idence, 

physical ard chemical characteristics of ores are given in Table /.. 

T.ABIE 4 - TYPE-WIS& DCIIENCE, PHYSICAL AND 
CiEKICAL CHAhACTmIS!ICS OF <Iu:s 

Type-.dse Physical ard chemical characteristics 
__ __;;;Ore~_t.;rpe~--- incidence Sp. gravity Hardness~ Si.00 .U20) 

J J J J 

Massive laminated ore 1.).0 4.5 Hard 65.8 0.47 2.94 

Laminated ore 26.0 J.7 Medium 65.41 0.33 1.82 
sot't 

Porous laminated ore JO.O J.4 Medium 6J.24 1.79 2.20 
sot't 

Blue dust 16.0 J.J Sot't 65.76 J.10 2.40 

Laterite 15.0 2.J Hard 53.38 J.92 7 .SJ 

Mer;hahatuburu Iron Ore Deeosit 

The Meghabatuburu iron ore dl!pC>sit bu been dneloped to meet 

the iron ore requirements of BSL art.er its expansion troa 2.5 llillion 

tons to 4 llilllon t.ons per year. 

Location: The Meghabatuburu iron ore deposit like liriburu 

f ol'119 a part 9! the Boaai Iron-Ore Baage am is located to the north 

ot KIM at a distance of about ) bl. 
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Geolao:: The Meghabatuburu ore body occurs in a synclinal 

trough •:d ia bounded on both aide:s by ahales vith intercalated 

bands or banded be11&tiu-quartzite and bamled beutite-jasper. 

GeolOf;ical iDYestigations: '!be detail geological investigations 

comprisint: geological upping aml topographical suneying, sinking of 

deep and ahallov trial pits, dri:d.ag or two ad.its, diuoml clril..l.ing, 

sampling and cbem:l.cal ~ais of core, pits and adit 881Dple.:s vere 

carried out aostq by llHIX:. J. tot.al or 4,500 a or diamoml drilling· 

vas carried out. J. totl.l o!' 49 deep pits ranging in depth bet"'een 9 m 

and 12 a and ala:> a large nm!>er of aballov pits have been aUDlc. Two 

cross-cut adita or about 150 • length each vere driv~n. 

Reserves and dimensions or ore body: On the ~is or the above . 
exploration vork, the ore reserves have been estimated at about 122 

million tons and the dimensions or the ore body have been determined 

as given below: 

i) St.rite length, II CJ60 
ii) ·~xi.mum· width, • 600 

iii) Average width, • 450 
iv) Maximum depth, m 1.30 
v) J.verage depth, a 70 

Ore twa: The geological investigations have identified four 

aain ore tn>es in t.he deposit, mmely lateritic/limoaitic ore, 11edim 

hard laminated ore, sort laminated-cum-powdery ore and blue dust. 

TJpe-viae incidence and chemical anaqaes or tbe ores are given in 

Table 5 on the next. page. 

Iutallation ot Iat.e.1rated Steel Plant.a and Development 
of Mechanieed Mines 

The tirst pig iron plant in Ia.iia vu put up in 1 e8C} at Kulti, 

West Bengal aad tbe ore tecl to tbe plant vas ironstone shale 

anaqsi11& 35 to 40 per cent Fe. In 1911, an inteirat.ed steel plant. 

-
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Type-vise Chemical anal;r:ses 
Ore t:nie incidence Fe Si~ l.120J 

~ -r- j j 

Laterit.ic/1.iaonitic ore 8.8 58.02 ).29 6.22 

Medi'Ull hard lallinated ore 4.0 62.CJO 1.84 2.92 

Sort laai.nated-cua-powdery 
ore 

i!~ iluminous 01'6 16.f, 61.95 1.61 4.11 
Siliceous ore 68.2 64.26 2.58 1.86 

Blue dust 2.4 65.2c 2.05 1.)6 

vas installed at Jusbedpur, Bihar and another small one was set up 

in Mysore in 1923. The production of steel from these three plants 

upt.o 1947 vas only about. one and a half million tons per year. Almost 

the entire requirements of ~ ll:illion tons of iron ore per year were met 

from noat ore :qi~ scattered on the gentler slopes and foot of the bills. 

However, vitb the setting up of the new steel pl.ants and the 

expansion of the existing ones for increasing the steel production from 

2 million tons to 7 million tons per year during Irdia' s Second Five 

Year Plan ( 1956-61} and also with the expanding export. market for iron 

ore, the demand for j ron ore increased manifold am rose to about 18 

to 20 million tons per year. The production of such large tonnages 

vi thout large scale mechanisation was not possible, because in manual 

aining, the output per 11a11-shii't vas about 1 ton only. 

To meet t?leae coaaitments, the work on the construction or the 

ti.rat large scale mechanised mine or 2 .4 million tons annual capacity 

vas started in 1954 at Gua, Bihar by Irdian Iron and Steel Co Ltd tor 

supply to their Burnpur Steelwort.s and vas completed by 1957. The 

number of mechanised iron ore mines increased to t""r in 1961, six in 

1964, ten in 1968, tvelYe in 1"'1 and tirteen in 1985 inclu:ling 

Kudremukh Project. 
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The iron ore mines comprising sll&ll 1111nual mines, medium-sized 

semi-mechanised am highly aechanised large mines are concentrated in 

four areas, name~ the Barbil-Barajamda area in Bihar and Orissa; the 

Bell.ary-Hospet area in Kamat.aka; the Dalli-Rajbara-Bailadila area 

in Madhya Pradesh; alli in Goa. The chemical a~aes of sized ores 

supplied to the integrated steel plant.s during 1982-83 to 1986-67 t.y 

the captive aines are f'urnished in Table 6 on the next. page. It will 

be seen from the table that the quality of sized ore obtained by Tl~O 

from their captive mines at Nomaundi am Joda is the best. 

At present, there are about one hundred and fifty small am ~e 

operating iron ore mines in the country and about 75 to 80 per cent of 

present annue.l production of about 44 million tons are ccnt.ri.buted by 

the highly mechanised 1arge mines. Iaiia bas already established a 

production capacity of about 70 million tons per year. At present, 

about 25 million tons of iron ore per year are being exported and it is 

planned to export about 40 million tons by end of this decade. At 

present, about 15 million tons of iron ore per 7ear are being consumed 

by the int.er;rated steel plants, the crude steel productions of which 

duriDg' 1984-85 to 1986-67 are given in Table 7. 

TABLE 7 - CRUIE STEEL PitODtx:TIOOS OF INTEGRATED Sl'EEL 
PLlNl'S DURING 19&.-85 TO 1986-67 

(million tons) 

Name of the integrated 
steel 2lant 1984-85 1985-86 1986-87 

BSL 1.925 2.003 2.056 

3SP 1.998 2.319 2.176 

RSP 1.119 1.1T/ 1.100 

DSP 0.760 0.876 0.922 

IIS:O 0.444 0.565 0.528 

TIS:O 2.049 ~ 2.250 

Total: !&22 ~ 2.:2)~ 



TABIB 6 - CJBUCAL ANALYS8S OF SISD <mS SUPPLIED TO THE INT!XlRATBD 
rm. PLANTS DURI?«l ~AND 1286-87 BY THE 

CAP!' s 

Name ot integrated 
ateel pl.ante 

Name of 
captive mines 

Chemical analYaea 
1284-85 12es:S6 -1286-87 

-P-~~03..p-~~1'-~~ 
Boltaro Steel Ltd 
(BSL) 

Kiriburu and 61.96 1.91 ).JIJ 61.53 2.09 ).71 6).40 1.2s 2.8) 

Bhilai Steel Plant 
(BSP) 

Durgapur Steel 
Plant (DSP} 

Rourlrela Steel 
Plant (RSP) 

Meghah11.tuburu 

RaJahra and 
Dalli 

Bolani 

Baraua am 
JCalta 

Imian Iron I: Gua and 
Steel Co Ltd ( IIS:O) Chirla 

Tata Iron I: Steel 
Co Ltd ( TIS:O) 

NOIJllW'ldi and 
Joda 

6).)0 2.80 2.96 64.72 2.15 2.34 66.20 1.8) 2.04 

62.40 NA NA 61.00 NA NA 61.CO NA NA. 

62.00 2.)0 3.00 62.00 2.)0 4.00 62.)0 2.20 3.70 

61.32 2.:;ic 5.54 61.30 2.io 4.10 61.10 2.40 4.30 

66.89 0.73 1.98 66.94 0.79 1.93 66.81 0.79 1.99 

... 
11-
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Iron Ore Processing 

In Tiev of tbe growing demand for richer ores b7 the iron and. 

steel ind11Str,y reeulti.Dg froa tbe rising prices of coking coal. 

higher coat or enera, beneficial effects of illproftd tecbDoloO" 

on tbe ecollallice of blaat furnace operation, and the c:h&Dg:fng 

pa.ttem in the tJ118 or iron ore requi.reaente of iron and steel 

indutr,r, •JB'tellatic iron on processing/preparation is gaining 

more and •:m illportance in the lloJ1 on p1'0Cluci.1Jg comtries 

including India .. 

ill operations can-ied out on iron ore after mining and 

beron •elting, to make it suitable for use in blast tnrmce, 

are covend under iron ore processing.. These operations depend on 

the type am: cba.i:acteristics of the ores, and also on the method 

and. scale or aeltillg operations. 'Die ores uaecl for iron production 

n.ry from rich hematite• and magnetites C\lntaining over 65 per cent 

Pe to ferruginoua quartzite with only &bout 30 per cent l'e .. 

Jccord1Dg].7, as tbe situation warrants, the ore processirc/ 

p1'8pa.16tion •thocle •7 ft1'J troa siaple sizing to tbe~l 

pre-treataent. 

Ore preparation aims at ensuring a consistent supply of 

properq sized hmogenous iron bearing feed material to the 

SllleltiJJB tu.rnace.. Tbe procese~/'Pl"!pt.ration tecbniqaes include 

crushing, screening, blending, be · :iciation which covers 

concentration and agglo.eration, and pre-reduction operations. 

An7 eingle plant ma.7 adopt one or more of these operations 

clependiJJB on the ore• aecl .. 

SiziM 

Ore preparaUon etarte vith crushing and ecnening vhich 

an the moat extenahel7 adopted proceeeing/preparation technique• 

generall1 denoted by the term 'eizin&'.. Sizing aims at liai Ung 

ae tar u practicable the maxiam and minimum size9 ot tbt on 
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ch&rgecl at pre-cletemined leftls. Crushing increases the 111.tio or 

the sartace area to tbe volae, tbereb7 promoting iJJdirect 

reduction bT gases. The re110val of fines incnases the permeability 

of the charge material and brings about an eftn upw.rd flow or 

gases, ensuring tetter utilisation of tm "themal and chemical 

pover of sases, both of which help in reducing coke cons...pti.on. 

The 11Ui1nm permissible size of the ore depends •inly on 

reducibility. In recent Jears, the ger:eJ.11.1 trend bas been towams 
crushing to smaller sizes, which has undoubtedl7 been beneficial. 

In general, the o:::es a:re crushed below 75/50 a:a. Bo.ever, at 

pnsent, tbe top size of ores geneJ.11.1~ ranges between 75 - and 

25/30 l!8 and the lower size-lillit ~s between 10 and 8 ... 

The improve•nt in proclucti ri ty and reduction in coke %& te achiewd 

b7 using closel7 calibrated ore in tbe blast .f'umace feed are quite 

significant and encoUJ.'8.ging as can be seen f=om the results 

presented in Table 8. 

TABLE 8 - EWECT o:r USE o:r CLOSELY CATJ:J!RATZD om: 

Name or steel Elants 

Fontana Plant, 
Kaiser Stee 1 Corpn. , 
U.S.A. 

Tobata Works, 
Yavata Steel, 
Japan 

Higashida Plant, 
Yawata Steel, 
Japan 

Biroha ta Plant, 
Fuji Steel, 
Japan 

JS BLAST J'URMACE JUD OD PROi>UC'llVITY 
A11D COD CONstlfPI'IOB IN SOME 

SELECTED S'mL PLAJPrS 

Feed size {mm} Increase in Decrease in coke 
Past Present Eoductivi!,J: consum:ttion 

J' ;' 
-38 -25 14.0 14 .. 0 

40-S :50-S 3 .. 6 5.5 

40-10 30-S 10 .. 0 3.,0 

50-10 25-10 3 .. 0 8 .. 0 
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~ oioe sising pncUce in India bas 'QDde.rgoae sipif'icant 

changes over the last two decades, gene:rally speaking hem 

10/12-100/150 - to 1()...40/50 -· In 110St Indian steel plants, 

iron 01.'e uaecl in blast tunaces bas a sise zange or 10 to 50 -

vith +50 - hacUon in the ore often a'ft1'8giDg 5 to 10 per cent. 

Since sized oze constitutes 55 to 60 per cent or blast f'unace 

bU1'den, aae of cloeel.7 calibzated ore in the blast taniace b111'den 

ia abaoluwly nece888rJ'. Purtber, the fines (-10 -> content 1n 

the aised ore should be reduced to the .arla1a extent possible 

becaue \be Indian inn ores gem~ disintegrate .ore as they 

are rich and relati"t'eq llOre reducible. 

!he sizing plants installed in the large oien-cast •cbanised 

llines are essenU•lly aiailar, consiatiDg of ore boppers for 

dmping blasted ore 't19nsporied from the llines bJ" reai:-cbap tracts, 

apron/plate feeders !or feeding the ore from the hoppers to the 

prilaary crushers (jaw or Q5tor;r crusher) prefe:ra.bly o-ver 

ata.Uonar,r grizzlies, belt/apron feeders for feeding~ 

crushecl oi:e to tbe aecoadary crushers (Bho~ad a:ra.to17 or 

standam cone crusher) with intemediary scalping screens, suree 

bins or stockpiles, and feeders for delivering secondar;y crashed 

ore to CODveyor belt systems for onvard trc.DSldssion to the 

screening units (dry or wt) and sized ore and fines to the stockpiles/ 

rail road bins. However, some plants are equipped with tertiary 

crushers as for e:aaple, Kiriburu OJ.'e proceBBillf; plant. Typical 

flow-sheets of sizing and benef iciation pl.ants in India are given 

in J'igures 2 to 7. 

The experience vitb closer sizing or iron ore, bas been 

enco\U'8ging. J'or e%8mple at BSP, reducing the oversize (+50 mm) 

from about 33 per cent to 3 per cent and undersize (-12 •) from 

about 18 per cent to 13 per cent resulted in a coke saving of 

21 kc (3 per cent) together vi.th a 7 per cent inci:eaae in production. 
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'!'bis iapron.ent in its entiret1 •1 DGt perhaps be attribut~ci solel1 

to iaprond. sid~, because si.aultaneoa&ly there was soae iaproveaent 

in the ore cheaistrJ (about 1 per cent 1.Dcrease in Fe content). 

At other plants also, there ban been a2Till86 in coke rates vi th 

cloaer sisi.ng or ore, but the effect OI! proct.uctiritJ bas Taried due 

to wrioua !actors, a aajor one being the increase in the proportion 

or 'Qlldersize. 

TISCO carried out trial runs 1D one or their blast furnaces 

vith l1aP ore or 10 to }O - size and -wre able to increase bot 

aetal productio~ by a.bout 115 tons per day and reduce coke 

coDEumption by about }6 kg per too of hot •tal, comp.red to those 

obtained troa teed •terial of 10 to 50 - size. Besults of trials 

are presented in Table 9. 

TABIE 2 - BESULTS OF T!i!AL CERRTED OUT BY TISCO AT <liE 
OF 'ftiEIB Bi.&S'f: FOiiNACES JEED~G LOO' OBE 

OF 10 'l'O }O MM SIZE 

Trial :Base 1J1'8.Ctice 

Dura.ti.on .. One month One llODtb 

Lump ore in feeci., % •• 40 }9 

Sinter, ,.; ... -60 61 

Feed size, • .. 10 to }O 10 to 50 

Production, tons/day •• 9}} 818 

Productivity, tons/a} /day •• 1.04 0.95 

Coke rate, kg/ton of 
bot aetal •• 771 807 

Slag 1'&te, kg/ton of 
hot aetal •• 590 610 

On the basis of the results obtai.Ded from the trial runs, 

!ISCO baft iDatalled facilities in their ore processing plant at 

loam11Ddi to effect supply of' 10 to }0 • sised o:re to their steel 

plant at Jaaabedpar. Similarly, sizing facilities have been 

Pft>Yided in the zav material baDdl.iDg Jard of v1 .. Jcbapatnam Steel 

Project (VSP) under construction, to pJ:Oduce blast furnace teed 
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of 10 to 25 - size. In the lloclemisatim Scbeae of BSP under 

iaplementati.on. it is plannecl to provide sising facilities in the 

proposed bedding and blending yard at loukela• to produce 10 to 

30/40 - sised ore. 

Jleneficia\ion 

!he beneliciation of the ores •7 be defined as tbe method 

of upgmding And enriching the useful aineral content of the 

ores. 1117 nmori.Dg \he undesirable and deleterious components. 

'1'be processes 84.opted depend. on the J;'hysical and cbeaical 

cb&:racterl.stics of tbe "res. to take adwatage of properties like 

specific gra'ri. t7. .agnetia• surface cbn'acteristics etc. 'lhe 

beneficiation processes nobal~ eaplo,ed are washing• gra'ri.t7 

sepa.J."&ltioll. magnetic sepaza.tion and flotation. 'fbe selection of 

the most appropriate beneticiation process and the c!etemination 

of the optima degree of benef iciation !or each type of ore are 

fairl:y complex technical and economic tasks. 

'fhe higher the iron content of the ore. the l!Ore econamical 

is blast !urnace smelting. provided other condi tior.s are the same 

It is generall:y accepted that every 1 per cent increase in the 

Fe content of o-res containing 50 to 60 per cent Fe will bring about 

1 .25 per cent to 2.50 per cent decrease in coke rate, depending 

on the type of gangue •terial. lleneficiation processes adopted 

in India for upgrading of iron ores are pmsented in Figures 2 to 1 

and brief~ described below. 

The captin mi.Des o! TISCO, BSP. ~ and :BSL at Hoamandi. 

Earsua, Dalli and liribu::u reapecti~l:y a:re equipped with beneficiation 

facilities comprisin.1 scrubbina, vet screening. classifying and 

the one at Barsua. is also provided with jigging facilities to 

upgrade primarily the ore fines. In actual operation of tbe 

beneficiation plants. it has been found that 110re silica tban 

alumina is carried in the aliae/taili1J&9; wt tbe net effect 

achiewd from washing is the increase in i:ron content in the ore• 
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enabling reduction or slag 'fOlaae as well as cote and nm consuaption 

ill the blast fQrnace. In the beneficiation plants at :Bai.lad.Ha, 

Daitari
1 

Donjwa.lai and Megbabatabum vet screening and cla.ssif)ine 

racili ties have been provided to upgrade fines bJ" rejecting the 

classifier overflow, to i:educe fines content in the sized ore as 

vell as to eDSm.'e the screenabilit7 and smooth flow of the ores 

vbich becolle vet and sUck7 duri.Dg the 90DSOOD llODtbs. 

Since the beneticiation plant at Barna Iron Mine of BSP is 

equipaed with jigging tacilit71 it is briefl7 described below. 

Tbe beneficiation plant located at Barsaa. va.s comaissioned 

in October, 1968 and consists of the washing and. jigging sections 

which are comiected 'b7 two parallel lines of l&llDders. The washing 

section, which is designed to handle 800 tons or crushed r .. o.a. 

ore per hour consists or ho pamllel circuits coaprisi.Dg drml 

scrubbers and vet screens. 

!he jigging section, which processes only ore fines (400 tons 

per hour) consists or two parallel circuits up to the jigs. 'l'he 

11&jor process equi}llent in this section are double~eck wet 

screens, spiral classifiers, Bemer jigs, c,clones, thickener etc. 

TJpical chemical analyses of r.o.m. ore, sized ore and ore fines 

are given in Table 1 o. 

TABLE 10 - 'l'YPICAL CBiMICAL ANALYSES OF B.lRSUA R.O.M. 
ORE, SIZED ORE AND OBE FINES 

Fe Si02 Al203 

" % % 

R.O.M. ore 59.20 2.50 8 .. 20 

Sized ore .. 61.20 1.50 5.70 

Ore fines •• 60.80 1.40 5.70 
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Kiri bur• Iron Ore Process ins Plant 

The KiribUN iron ore processing plant is discussed below since 

it is the capti've ai.De of BSL. '1'be Kiriburu lr?U !tine (KIM) vas 

initiaJ.17 dewloped -to produce 3.3 aillion tons of r.o.a. ore per ,ear 

to export 2 aillion tons of lump ore of 12 to 200 - size to Japan. 

Subsequent to the clewloiaent of Bai.ladila Iron Jline, Xi.ribllrU vas 

attached to mL as their captbe :Une which vas expanded/aodified 

to supply &bout 1 .30 aillion tons or lump ore of 1 O to 40 111 sise 

and about 2.95 aillion tons of minus 10 am ore tines per ;ear 

by processing annually about 5 aillion tons of r.o.a. ore. 

The existing tacili ties cmapr; !';ing iron ore sizing, washing, 

stockpiling and wagon loadinl;, are briefly described herelUlder and 

a fiowsbeet for the same is presented in Figure 2 • 

Primarz crushipg section: The primary crushing section is 

equipped with two plr&].lel crushing circuits, which reduce the 

r.o.a. ore to minus 200 DD size. The blasted r.o.a. ore is 

tmnsparted from the mine to a r.c.c. bopper by rear-dump trucks. 

The ore from the hopper is drawn out by a 2200 um x 6500 1111 heavy 

duty apron feeder and fed at a predetermined rate to a 1520 mm x 

2HO 111 double toggle jaw crusher through a stationary bar 

grizzly or 2000 mm x 4700 mm size. It scalps out mimlS 200 • 

material from the feed to the crusher. The crusted ore, together 

with the undersize of the grizzly, is delivered to tbe secondary 

crushing section by a 1830 i. belt conveyor. This belt conve;ror 

is equipped with an electromagnet and a metal detector to reaove 

t.ramp iron from the crushed ore before the sa. is fed to the 

Pcondary crusher. 

Second.an crushing section: The seconda%7 crush.int; section 

conai•ts of two parallel circuits for reducing the minus 200 mm 

sised ore to m.111118 40 .. size. 
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!he priaar.J c::-ushed ore is delhel.'ed to a 1830 111 x 3660 mil 

single-deck scalping screen vhich scalps out aimas 70 mD •terial 

from the reed to the second&r7 crusher. 'Die oversize of the 

scalping screen is red to a 610 • x 1680 - secondary gyratory 

c-rusber/2200 - stalldam cone crusher by a rail-mounted feed conveyor. 

This feeding arrangement permits operation of secondary crusher froa 

either of the primary crushers. 'l'he crushed ore is delivered to the 

washing section by a 1050 mm belt conveyo:r. 

Washing section: 'l'he washing section consists or parallel 

circuits comprising drum scrubbers and double-deck wet screens. 

The undersise or the scalping screen ahead or the secondary crusher 

is delivered to a 2400 max 7000 mu drum scrubber for washing of 

minus 70 DID sized lump ore. 

The scrubbed material is delivered to a 2130 mm x 6000 mm 

doui>le~eck pr:iaary screen for sepazati.Dg the ore into tbl:ee 

rracuons, namely plus 40 _, 4 to 40 111 and minus 4 ... 

The .~ to 40 mm traction is delivered to a 1830 1111 x 3660 111 

double~eck secondary screen for further vet screening and sizing 

into three tractions 10 to 40 mm, 10 to 4 mm and mi.Dus 4 mm. 

The lump and tine ores of 10 to 40 mm and minus 10 mm sizes 

respectively are conveyed t::> the sized ore and ore fines stockpiles 

by 1050 mm downhill belt conveyor systems .. 

The undersize of the bottom deck: of the primary and secondary 

screens,is ted to a rake/spiral c~si!ier for removal of slime 

of minus 100 mesh size. The slime is delivered to a thickener !or 

reoovery of va ter. 

The rake/spiral classifier delivers washed and cleaned minus 

10 mm classitier tines to a 1830 mm x 4200 mm dewa tering screen .. 

ThP. devatered classi!ier !ines are conwyed to the stockpile or 

ore !l'ines. 
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Terti!rJ cru•hllw aecUona '!be owraise or plus 40 - troa 

the top deck or the 21}0 - x 6000 - Jllimar7 acreen la cleliwred 

to the tertiarJ" crasher MctiOll Q- a 1050 • belt conn70r. !be 

tert1&r7 crusher section CODBista of 2200 .. ehort head cone 

crushers vorld.D£ in closed circuit vi th 2100 • x 6000 • do~ble­

cleck acnena. '!'be crashed. product or 1 O to «> • Bise and a1nus 

10 m:i are 4ellve:red to tbe l•p ore and ore !ille• stockpiles by 

1050 • doVDb.111 coine10r qatellB. 

StockpiliJJg and vapn l.oAding aecUo!U !be •isecl ore is 

stockpiled b7 a tripper.collftJQr and reclahiecl by a 1175te11: or 
vibrating feeders and a t1U1Del conveyor. 'l'be reclaimed shed ore 

is deliw:recl to overhead zail nacl bi.Ds by a 1050 - belt conwyor 

systeu: !or loa.di.l!g into 1'8ilvay vaaons. 

The on fines are stoclcpiled by a stacker and reclaimed. by 

a bucket wheel 1'eclaiaer. '!be nclaimed ore .fines are loaded 

into vagollB by a 1050 - belt conwJOr SJSte• and wagon loader. 

'1'be sized ore and ore fines reclai.llling conve7ors are 

equipped vi th belt scales !or automatic recol.'d.ing or the weights 

o! the individual material& be1Jl8 CO!i"t"8J8d. 

For the collection o! samples, an automatic sampler is 

provided iD each or the conveyor belts ca.rrying BiHd ore and 

ore tines. 

The chemical analJBes of r.o.a. ore and products as vell as 

the :recoveries achieved at Iiriburu during 1980-e1 to 1985-86 are 

presented in Table 11 on the next Jl&P• It will be seen trom 

tbe table that tbe iron content 1n sized ore ani ore fines is more 

or less ume. Ore processing facilities at Megbabatub'lru are not 

discussed since they are identical to Kiriburu. 

Blending 

The ore• in their natural etate aw f,'8Der&ll7 non-anifom, 

and it 'become often de•inble to blend ~ious gn..cles and tne• 
ot ore• together to obtain an 11Ditora feed for tbe blaet turnace. 

A properl7 conceiwd blending •J'Bte• emureA an end product of 
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UBL& 11 - CBDIICAL JJW.lSIS OF B.O.X. OBE OD PBOJJOCTS £5 WELL .&S 
Tiii nmjikigs lCBIEUD lT llBIBORU DOlllr«; 

1280-81 m 128@ 

Cbelli.cal analyses 

Year 
LO.X. ore 

Pe Sl(b~ 
.ore 

Pe ¥3 Ore fines Recowries ~ 
l\e 5102 ll203 Limp Pines S 

-;r~ ,--~ ' ~,------1980-81 6j.06 1.,5 2.frl 6,.66 0.94 2.51 6j.26 1.05 2.70 37.0 36.1 
1981-82 62.91 1.59 2.69 6,.78 1.01 2.10 63.64 1.18 2.4~ 37.6 37.1 
1982-83 62.81 2.01 2.67 6j.48 1 .25 2.16 6j.15 1.51 2.66 38.8 36.3 
198j-84 62.58 2.13 3.oe 63.35 1.29 2.46 62.76 1.75 3•10 41.2 35.5 
1984-£5 62.32 2.12 2.99 63.23 1.40 2.31 62.67 1.75 2.96 39.1 34. 7 
1985-86 61.69 2.10 3.67 62.72 1.42 2.82 61.82 1.79 3.65 }8.6 34.9 

uniform Jiiysical and c:Demical characteristics, which in turn helps in 

the production of consistent quail ty iron. It is, therefore, customary 

that plants based on locally pirchased and/or imported ores from 

various sources adopt some sort or blending to obtain a more uniform 

feed material. Blendi.Dg is also advantageous-in the case or a steel 

plant which obtains its ore supplies from captive minee, to minimise 

the effects or possible fluctuations in the quality of ore received. 

The blending system !or the iron ores comprising beddiDg and 

reclaiming facilities bas not been provided in any highly mechanised 

mine in India, as these are generally expected to be provided in the 

steel plants themsel"Ves.. In India, however, only in th1'ee steel 

plants, namely at DSP, !SP and !SL, blending facilities have been 

installed.. DS.P is equipped with Robins Y.essi ter stacker and 

reclaimer and !SP utilises ore bridge cranes for blending. BSL bas 

been equipped with stacker& and barrel type reclaimers for blending 

of both sized ore and ore tines. 

Some blending facilities do exist at some or the captive mines, 

but these an inadequate. For instance, at the :Barsua Iron Mine, the 

blending 01' ore tine• is carried out by bedcling the ore tines w1 th a 

twin-boom •tacker and then loading the ti.Des into railw7 wagons by a 

shovel. .lt the :BailacUla Iron Mine, the blending of lump ora is 

I 

•I ' .. 

26.9 
25.3 
24.9 
22.6 
26.2 
26.5 
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carried out by a combination or a stacker and tunnel reclamation system. 

The facilities provided at :Barsua and Bailadila are not adequate to 

deli wr an end product aiailar to tba t f'roa a full.7 equipped blending 

system, bowver, these can, to some extent, minimise the day-to-day 

fluctuations in o:r:e quality. 

However, vi th the necessity of feeding the blast furnace vi th 

materials of unifo::m physical and chemi.cal ~teristics to obtain 

its aaximum efficienc7 and to produce hot metal of unifo::m consistency, 

critical to modern oxygen steel.making process, the importance of 

bedding and blending yards bas been realised and the installation of 

the same in the existing steel plants has ~ady been started. 

TISCO have been presently installing a bedding ani blending 

yard at their steel plant, while similar facilities have been provided 

in the Modernisation Scheme of BSP. Similarly, an elaborate bedding 

and blending system has been provided in the raw material handling 
yard of VSP, which is briefly discussed below since it is the first 
plant having base-mix yard as shown in Figui:e 8., 

The bedding and blending yard at VSP has been provided with 

three storage yards - one for ore and flux, the second for base-mix 

blending for the sinter plant and the third for coking and steam coal 

for the po'Wer plant., The approximate areas covered by different 

storage yards &...""e given in Table 12. 

'l'ABLE 12 - APFBOXIMATE ABEAS OF S'roRAGE YARDS 

Storye ;yard 

Ore and flwt 
Base-mi.% bl..:nding (including BF 
coke, sinter and small size coke 
storage) 

Coal 

... 

•• 
•• 

Appro:x:ima te area 
DI :X: m 

365 x 560 

380 x 500 
310 x 980 

Tbe atockpilea in tbe on and tlux yard, base-mix yard and coal 

Jard will be arrallged auch that the storage capacity can be expanded 
to meet the nquinmenta upto about 4.5 million tons capacity with 
minimum changes/modifications to the di!!erent raw material handling 

systems. 

The stockpile sizes &Del capacities !or major raw materials are 

g1 ven in Table 13. 
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TABIE 1) - sra:JPD sm.s DD CAPACITJES 

Raaber o! 
stockpiles and St.orage 

Raw •terial &J!?rax.sizes capecitz Stock guanti tz 
• days tons cu. 

Sized iron ore •• 2 - 170x)Ox11 • 7 44 133,907 54,656 

Ore fines and blue 
dust •• 3 - 325x)Ox11 • 7 32 343,543 163,592 

Liaestone: 
Sintering .. 2 - CJOx)Oxl0.9 40 39,613 24,758 
Calcining 2 - 200x)Ox10 .9 47 'Tl, 165 60,728 

Dolomite: 
Sintering .. 2 - 140x)Ox10.9 40 65,773 41, 108-

Calcinirc (for 
brick) .. 1 - 40x)Oxl0.9 46 6,733 4,208 

Calcining (for 
nux) 1 - 90x30x10.9 48 19,806 12,.379 

Base-mix .. 4 - 45Qx)Oxl l • 7 32 550,570 )05,672 

BF coke .. 1 - 323x20Ja.2 1.f, 10, 156 22,~o 

Sint.er 1 - 117:x20X7 .2 1.1 13,900 7,7)8 

Stacking and Reclaim~ §!stem 

Slackers and reclaimers will be used for stacking aai reclai1dng 

of ore and nux, coal and the base-mix for sinter. The number of 

stackers and reclaia:.ers including their capacities is given in Table 14. 

TABLE l[t - REQJJREl.~N'l'S OF m'ACI<DlS AND R!X:LJ..D£RS 

Item Number Ca2&Cit;r Location 
tph 

Twin-boom stacker 4 1,400 I 
Ore and nux storagt: 7ard 

Blender reclaimer 3 1,200 

Wbeel-on-boom reclaimer 3 450 

Twin-boom stacker 2 1,200 B~-mix 7ard 

Blender reclailler 2 1,200 

Fixed single-boom stacker 1 800 

Wheel-on-boom reclaimer 1 800 

Single-boom slewing stacker J 850 I Cool storage ;rard 
Wheel-on-boom reclaimer J 550 

Stacker-cum-reclaimer 1 850/550 
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Sized iron ore ror blast furnace, aixed iron ore fines, 

limestone for calcining am base-mix vill be reciejmed by blender 

reclaiErs and all other •teri.als vill be reclajeed by vbeel-on­

bo.- type reclaimers. 

The fiuctuations in the quality of sized ore and ore fines 

to be supplied to the blast furnaces vill be within the f'olloving 

1.iaits: 

j 

Fe .. .! 0.50 

Sim .. .! 0.25 

Al.20) .. .! 0.30 

Agglomeration 

The total mechanisation of Iii.Ding operation, closer sizing of 

iron ore and the adoption of ore beneficiation processes result in the 

generation of large quantities of ore fines. These ore fines are not 

acceptable for direct use in the smelt.ill€ processes as well as in many 

of the direct reduction processes. These have to be agglomerated 

before use. The two agglomeration processes vhich are in comr.ercia1 

operation, are sintering and pelletising. The selection of the 

appropriate process or agglomeration depends on the size of the ore 

.fi.nes/collCentrates. Generall7, the sinter feed is of -10 • size, with 

100 mesh traction aa lov aa possible, preterab~ not. exceeding 20 

per cent. Pelletising is usuall7 adopted for yery .fine •terials or 

about -200 •ah size. 

Pelletisine: Pelletising process vas developed for treating 

concentrates/natural ore tines which are too fine-grained to be 

sintered. Pelletiaiag is adopted for all types or ore tines such as 

hematite, magnetite etc. lonuall.J', the pellets tor export. are not. 

h~ fiuxed. The beneficial cbancteriatics or pellets as blast 

turnace teed •terial aucb as aize unitondty, high strength, am 
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uni!ona ll:icro porosity vbich ensures good gas permeabilit;y aal 

reducibility, have resulted in the rapid developEnt or pelletising. 

As in the case or use or sinter' the aai.n advantages of' using 

pellets in the blast furnace are reduced coke rat.e, increased out.put 

and iaproved operations. In addition to their suitability ror 

a11elti.ng process, pellets have found vide acceptance for the production 

or sponge iron. 

Sintering: Sintering is the aost .. idely adopted acrlmeration 

process at present for ironmaki.ng. The utilisation or fluxed sinter 

in large proportions has brought about significant reductioa in the 

cote rate aal increase in the production. In addition to these 

ecoDCJmic advantages, the sinteriag plant aleo acts as a eca•anger in 

t.he steel plant, because it pend.ts the utilisation of by-products 

like nue dust, ll:ill scale, coke breeze, flux tines etc, which vould 

hoe been wasted ot.berwise. The sint.eri.ng process also helps in 

eliliinating deleterious impurities lie sulphur, arsenic, zinc aal 

volatile allcalis. 

Sinteri ng of ore fines in lalia was adopted first in 1955 by 

TI&:O and use or pellets in blast furnace was st.arted in 1972 al.ao 

by Tis:O. However, the use or pellets was discontinued because or 
high cost or product.ion of pellets in their captive plant located at 

Noamundi. 

All the et.eel plants in India except IIS:O are provided with 

d.ntering facilities. The n\lllber am a.i.ze or d.nter strands as well 

as the rated capacity or sinter plants inetalled/beiag installed/ 

proposed to be installed in the steel plants or India are presented 

in Table 15 on the next page. 

The non-inatallation or eiatering facilities at IDCO bas 

resulted in a huge accuaulation or ore tines uounting to about 30 
aillion ton-s at their capti•e lline at Gua which might reaul.t in 

.. 
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TABLE 15 - DIP'GtHlTIOI <II SDftiR PLllll'S DISl"ALIED/B&J)(; 
DISlAUED/Pll<FOSED TO BE DSrAUED Iii TH& 

srEEI. PLllll'S OF DDU 

llaae or the lumber or Size or Rated 
steel plants sinter st.ram sinter strand capac!!!J Re.arks 

112 •ill t. 
year 

4 50 I 4.29 

3 75 

:BSL 3 252/312 6.:/J 

DSP 2 140 1.50 

BSP 2 125 1.50 

1 162 1.27 Proposed to be 
installed urder 
Modernisation 
Scheme to 
increase 
sinter in the 
blast rurmce 
burden from the 
present level 
of 40 per cent 
to 80 per cent. 

TISCO 2 75 1.50 

1 192 1.61 Under construe-
t.ion, art.er 
comissioning 
sinter in the 
feerl will go up 
from 40 per cent 
to about 65 per 
cent. 

VSP 2 312 5.3 Erection 
cmpleted, 
to be 
coanissioned 
in near 
future • ..,_. 
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closure or the lline, unless aecessuy arrangeaent.s for the off-take 

or fines are made at an ear~ date. In Yiev or this, IIS::O are 

seriously considering tbe installation of a sintering unit at. 

their Bunpir Vorks. 

Int.be initial years of operation, acid sinter was produced 

at. Jaashedpur Vorks of TIS:O, but subsequent~ the plant. switched 

ewer to fiuxed si.nt.er. However, the sint.er plants at. BSP, RSP, 

DSP and BSL c~m:ed vit.h the production of f1wced sint.ers. 

Typical chelli.cal anaqses of 1.be sinters produced in the 

iat.egrated steel plant.a in India during 1984-85 to 1986-1?7 are 

given in Table 16 on the next page. 

Vitb regard to sint.ering, t.he aost significant. de.elopaent. bas 

been the increase in the basicity, vhich has enabled reduct.ion in 

the raw limestone and dolmite charged with the burden and thereby 

helping in the reduction of the coke rate, besides resulting in 

other benefits. 

Another adYaatage of utilising sinter bas been the replacement. 

t>f a certain portion of quartz/quartzite by sa?¥1. The use or lmp 

quartz/quartzite in the burden tel¥is to rob the furnace of beat at 

the t.yuere zone, thus resulting in a somewhat lower hot metal 

temperature - a major baidicap in the Indian blast furnace practice. 

The fullest advantage or replacine quartz/quartzite in the In:iian 

steel plants can onliY be taken with the uae or higher proportions 

of sinter in the burden. 

In view of t.be foregoing, the usage or sinter has substantially 

chanted during 1965 t.o 19e5 as can be seen from the figures given 

in page )0. 



Name of 
integrated. 

steel plant• ... reo 
-- ,-- -,--

BSL 51 .71 11.52 

BSP 46.3 p.23 

DSP 55.) 10.3 

RSP 45.5 9.4 

TI~O 44.94 6.cn 

TABLE 16 - TYPICAL CH&MICAL ANALYSS OP' SINTER PRODOOED IN THE 
INl'EGRAT&D sr:m. PLANl'S DURING 19S4·SS TO 1986-S'i 

Chemical analYsee 
12~-es 1~s~-
SiOa+Al.'?03 CaO+MeO P'e P'eO SiQa+Al20J CaO+MgQ 

!I i ~.,- i -,.-

10.52 15.72 52.45 10.71 10.s2 15.27 53.0 9.79 

11.84 22.22 48.68 6.06 10.67 19.B5 49.63 7 .03 

io.o , 1.4 55.4 9.2 10.3 , , .4 S6.0 9.2 

12.0 21.s 47.6 e.6 io.5 20.3 4s.o s.o 

12.04 23.96 47 .4a 6.7) 10.4e 22.os 46.66 7.2s 

10.48 14.67 
10.37 19.10 
10.0 10.7 
io.3 19.9 
9.62 20.93 ..., ..., 
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12!!5-66 197~-76 1~-86 
Ore Sinter Ore Sinter Ore Sinter 

T J T ~ T J 

BSP 71 29 59 41 4?. 58 

DSP 100 80 20 71 29 

RSP 8) 17 65 3.5 6) YI 

Tis:<> 82 18 54 )4 58 42 

SSL .. 19 81 36 64 

It will be noted from the table that use or sinter in t.he steel 

plants is more during 1985-86 eo11p&red t.o that or 1'115-76, except in 

case or BSL where sinter use bas gone ~ '>WD rroa 81 per cent to about. 

64 per cent. 

Conclusion 

The economic adT3D~-es or better preparation of blast furnace 

buiden are wll Jcnovn.. Some econo::i.c effects or improved burden 

preparation under Indian condition are quite encouraging and 

interesting. A recent stlldy indicates that replacing 100 per cent 

o:re practice bf 80 per cent sinter and 20 per cent closely 

calibrated ore, the productivit7 .a.7 increase by about 40 per cent, 

the coke rate •7 J."educe b7 about 22 per cent and the hot metal 

cost will be reduced by about 25 per cent .. 

In TI.ev ot the foregoing and in consonance with the installation 

of more and aore giant blast turnaces in India, vboP- burden 

specifications are extremely stringent, the use o! prepared bmden 

material obtained by adopting various iron ore processing 

technologies, such as closely calibrated sized ore. sinter and 

pellets is growing .. 
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