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SUMMATY
Ereeyras

A Demonstration FPlart for pracduction of
Sponge Iron “&s been establiched by Sponge Iron
India Limited (SIIL) at Palancha, near Xothagudem
in Knammam District of Andhra Pradesn with UNCP/
UMIDGO assistance., The plant is intended to test
various combinations of iron ores and coals occcurring
in India to estatlish the techno-economic feasibility
of procducing sponge iran from lump iron ore and noun-
coking c¢c22l. The plant has an adjurct a well equip-
pad laboratery for carrving out bench scale test
work,

Thiz siznt based or the SL/RAN process of

Lurgi wee zonztructec Ey ZIIL Engineers under the
supervisizn of Lurgi. STIL have elso receivecd dao-

cumentation which wou'ld facilitate setting vp of
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identiczl plants elsewhere in the Country. The
SIIL Plant is well eguipped tc render assistance
in carrying out feasibility studies on raw mate-
rizls, zrection, cammissicning cnd cptimisation
of futire sponge iron plants. It has alsoc faci-
lities tc impcrt trainming Tor the operating crew
of sponge iron plents. Rzcognising these faci-

lities, UNIDO have registered SIIL 2s a consul-

tancy organisation in this fielc,
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JACK_GROUNY

Thz2 Indian Steel Industry has an installed

capacity af 15.621 million tonnus of which

11.402 million tonnes is in integrateAd

stzel plants which smealt iron ore using
metallurgical coke and the hot metal thus

obtained is refined into steel in basic

oxygen or open hearth furnaces. The remai- (
ning capacity is available in elect:ic |
arc furnaczes which recycle arisings of E
ferrous scrap and produce steel iagots/

billets which provide the feed material

for s number of smell rolling mills.,

Froccedings on <lzctric Stuel meking - A stratagy
for ¢.velopment -nd future srowth —~ The Indian
Insti*uty of Metals (Ddelni Chaptir) - Page 29.

Proccedinss cn clcctric 5tiel Masning - A streotegy
fcr cevclopaernt ~rnd ftuture growth - The Irdien
[nst:<ute of i zt-ls (lelhi Crapter, - Page 20,




1.2 The Country has ovex 20,0003‘million
tonnes of iron ore reserves, whereas the
recerves of prime metallurgical coking
cacl from which coke is produced are li-
mited to only to S,UUU4 million tonnes.
Further, the avilablg coking coai is of
high ash contributing tc lowered pruduc-
tivity of the blast furnaces. From pre-
sent indicatioas, the available coking
coal reser/es are astimated to sustzin
production for zbout 40 years only.S
In recent times, the Country has started
imports of coking coal to e limited.ex
tent for blending with domestic coal

and thereby l1imit ash content.

1.3 The Elactric Arc Furnaces have also not

seen apersted to full capacity due to

3 Prsject Document of Demonstratisan Plant for
th: production uf sponga2 iron, Kathagudenm,
An<hra Pradesh.

<. Project Document of Zemonstration Plant for
the praoductiaon af spange iron, Kothagudem,
Andhr=2 Pracesh = Page III - 1.

3. The Economic Times dt 15.6.1680.
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constraints in the aveailzbility of
power anc ferrous scrap. The capacity
utilis=2tion aof the E£lectric Arc Furnace

Incustry is furnished in the table below:

Table
Region Ng.of gini Installsd5 Actual6
steta an . .
_— ts licenced Cepecity ?roductlon
: in_78-79
Eastern 4€ 383,700 450,310
Northern 54 1,230,000 609,330
Wiestern 65 1,348,000 538,900
Southernr 29 663,300 343,540
194 4,224,000 1,942,080
2.0 NceD FOR _DEVELOPMENT OF SPONGE IRON
PRODUCTION CAPACITY
2.1 “'ith the recent investrents made in the
¢-;.e" sector and the improvement alrveady
recc-ded in thz avoilability of power,
it is enticipated that lack of electrical
S Stzel rurn~ce Monthly ~ Februzry 1980 -
Fzgz S¢
6 Proce=dings <n IZlzctrrc steel making - A
stratzgy for wcveloprment and futurc growth -
The Inzizn Institute of tietals (Delhi
Chapt=c) ~ Page L&,




energy may noc longer be an impediment

for fuller utilis=tion of slz2ctric fur-
nzce ccoacity. As such, providing = de-
pendable feed material tothe elz2ctric erc
furnaces was accorded a high priority by
the Government of India. Sponge Iron
which is a product of the Direct Reducti-
bn of ircn ore into metallic state has
been astablished as a substitute for
ferrous scrap. However, of the commer-

7 mill-

cial prcductio:n capacity of 22.86
ion tonnes existing in the world today
fur production of Sponge Iron, the bulk
is bas=2d on iron ore pellets and natural
53%. India hzs =z small capacity for pro-
duction of jran ore pellets which is com=-
pl=tel, earmcarkad for export. Thé natu-
£al gss reservis avzileble heve so far
bcen committed to other criticzl indust-
rizl nernds and it scems unlikely, on

present indic-tions, that large guontities

7 3%kill ngs' fining Ruview, Januzry 3, 1931;
Vol 70 Mao. ! Fage -~ 12




of nzturcl gas will be avzilable for

praoduction of sponge iron.

2.2 The CHhuntry has reserves of 55,000a mi-
1lion tonnzs of non-coking coal znd even
on global basis, the availability of non-
coking coal far exceeds that of natural
gas and other petroleum based fuels, as
=an be seen from the table below:

Table
9
ENCRGY RESOURCeS IN THE WORLD A& INUIA
Energy Uni vViorld India
5 nit R
ource eserve reserve.

Coal Lignite 10°K cals 58,000 467.3

0il " 730 1.7

Naturel Gas " 410 c.8

Hydru Power HMillion K.i. - 25

2.3 Government of India, therefore, conside=-
red it expedient to develop capacity in
the country Tor production of sponge iron
using lurp iror orz and nan-coking coal,

8 €Al Monthly fews Lzotter Vol. X, May, 1981

-~

No:. & Pzge ~ 20

Tronsacticrzs a7 the Indi-an Institute of Mctois
Vel., 31,8y, 2, April, 1973 Pzage - 123
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sa thot sponje iron could ~upplement

the raw mzacerial requirements of the

electric arc furnaces and provide an al-

tarnative stezlmaking route which does

not depend ra scrace metallurgical coal.

Further,

the sponge iron - electric erc

furnace rour: hes the following additi-

onal zuvantages:

(i)

(ii)

(iii)

(iv)

Lower investment in camparison
to the Blast Furnace - Basic

Oxygen furnace route.

Permits smzller incremental

growth of steelmaking c2pacity.

Enables dispersal of steel indu-
stry so thet small cazpzcities

can be ~reazted close to raw ma-~
terizl saources to cater to regie-
n2l dein»ndsz.

Plznts hzve a shorter gestcotior

pericd.

iokes svtilabls feed mzateriel

of conzistent quallty to the arc
Turnaces and insulates ther
Trzm che vogaries of screp

markazt.




3.0 ASSCCIATIOY CF UNDP/UNTDO '
3.1 "hile the production of sponge ircn

from natural gas is now an estzablished
rzctic2 considtituting aéout d5% of

the tctzl instolled capacity all over
thes world, in cuntrast processes uiing
non-cokirg coal have not made much hcad-
way. These processes us2 Rotary Kiln as
*he main =zquipment, the Rotary Kiln re-
presenting -~ well understood technology,
being mechaniczlly reliable and well i
suited for continuous processing.

Nearly 410 million tonne capacity based
an Ro'ery Kilns hcs been set ug during
the last 15 years in different parts of
tne werid. Of these plants, saome hav:z
cicsed down duz to technological proble-
-5 ~nd cconomic r:3sons. However, in
istent times, the tachnolo;y using non-
coking can~l nns gzined some ground 2s
tre errlicer problems on acccunt of pro-

zuss and zguipment have been overcome

10 Trons-ctions oo Izon & 3tcel Institute of Japaen
Vol., 21, 1981, - Page - 90.
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through csreful selection of raw materials
znd bette- desigrned equipment. Yet a break-~
through in this field could not be achieved

cue ta the followirc reasorns:

(i' The process is sensitive to the
chzrzcteristics of raw materials

used.

(ii) Detailed tes\ work and process ad-
justments are essential before re-
liable commercial scale cperations

can be zchiasved.

(iii) Process success with one set of
raw materials does not sutomati-
cally ensure success with a diffe-
rent set cf raw materials,

v'hen Government of Ind.z approached UNDP
for 2ssistance in developing a technology
fer production of sponge iron from none
coking cocl, the above =onsideraticns and
constza2ints of the rotary kiln praocesses
wbre tzken due rote of by UNIZG, who de-~

puted a MissZaon of ur. Nijhawzn and

Mr. Miller to study .-+e scheme. UNDP
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endorsed the recommendations of the team '
th=t in the first instance 2 Demonstration

Sponge Iron Flant of 100 tonnes per day

capec-ty bz set up to establish the techno-
econaomic feasibility of producing sponge

iron from lump iron ore and non-coking

cosl. :he im-:ediate objectives for such

a plant were sa2t out as follows:

(i) To demnnstrcte the technical and
economic feasiuility on a semi- '
commercial basis of produring sponge "
iron by a direct reduction process
using iron ore and non-coking coal
avoailable in Andhra Pradesh in

Indiz.

(ii) Thercbr 'to supplement local supplies
of iron and steel scrap and make
possable zn increasc¢ in local steel
praducticn.

|

(iii) C ccrry out semi-commercial scnle

ot

ot

<3%TS

o determine tihe feasibility
£

0
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(iv) To develop sponge iron produc-
tion technology appropriate to
the raw materieals available at
various regions in India.

Government of Indiz accepted the recommen-
detions of UNDP/UKIDO and decided spon set-
ting up such a plant near Kothagudem in

the Singareni Collieries region of Andhra
Pradesh which produces about 1b11 million
tonnes of non-coking coal per year. It

was decided that the plant would be set

up by Sponge Iron India Limited (S5IIL), a
Joint Undertaking of the Government of
Indiz and the Government of Andhfa Pradesh.
Govt. of Indiz agecidec to implement the
project on the cost sharing principle
whereby they would provide the balance
forwign exchange cost after cccounting fo:
the UNLP contribution as well as the rupee
cost of th: project. Thu varicus tech-

nclogy uptions avzilable wére considered

LA

veccan Chronicle. %i. 12.5.1980




and it was decided to adopt the SL/RN

prccess of Lurgi Chemie (Lurgi) 29 this
process envisages use of 100% non-coking
coal and a2 contr2ct was awarded by UNIDO
in Novemb=sr 1977 to Lurgi for the equip-
ment, ergineering and personnel servic:s

needed for the plant.

cefore teking up thz enginzering design,
cxtensive tsscs were carried cut on the

raw materials at the National Metallurgical
Laboratory, Jamshedpur and also at the
Plant Laboratory =zt Paloncha. This was
followed by bulk tests conducted at the
Lurgi Test Contre in frankfurt Mzin, FRG.
The results wcre carefully evaluated befora
dcciding voon th. p-rametars for the de-
sicn «nd oczrction of the slant.

5I1io sclicted NWiN.D75tur & Company as con-
sultzarts vor th. togincering -nd inter-

prasing of I~dz-a o3uipment, buildine




4.2

and structurzl designs,

PROJECT I :PLEMcNTATION:

"iejor civil eonstruction a2t the Site star-
ted in Junce, 1978 and the erection was com-
pletecd by Mzareh, 1980¢ Thke trial runs of
the Plant commancecd immediately thereafter
when it emerged that certzinm modifications
erc requizred in the equipmant supplied by
Lurgi. This was cttended to end the plent
commenced regular menufacture from 1,1i.80

and was formally imsuqurated by the Vicee

President of India on 31.12.1980.

As 2n adjunct %o the Reduction Plant, UNIDO
assisted in ectablishing a well equipped
labotctory for tusting of yaw materials

tc vstablish their suitability for sponge

iron oroduction, for process contrcl and

for tecting the quslity of the product.
Tzking ncte of the facilities available

in the l-ber~tory and =t the demoncstration
plaent, JHibC have recognised SIIL as a
Cansultanc, Orgznisation in the field of

Virect Reduction.




AcvIc: OF TAE CP:.:ATIC:S SC FAR

SIIL Sponge = VYery szable 2nd high quality
brciuct:

during the i1.:st twelve months over 25,0C0

tonnce cof high quzlity Sponge iron produced

(4

has Gien used by flectric

=)

at this pl

)

n
Arc Fuznecus =t Hydercbad, Rcmbay, Madras
and Nzgpur ith very satisfactory results.
Sponge Iron, = substitute material for scrap
usad in Electric Arc Furnaces is a highly
metnllisad form of iron ore, i.e., the iron
oxide in ore is converted to metallic iron
a2t temperatures well beiow the molten state
of iren. 5IIL sponge iron is extremely
st-ble a2nc c2n be stored with miniral pre-
czution in sxiccks of cverage height of 1
metze. All th-t is regquired is a roof
2revent in weier from getting in. 4
rerirerts crnuuctsd =t thz plant ravcnled
thzt >, dz- > in mzt-llisatior in =2 1,0C0

ton pilec is nct =mors than 0.5 per cent in
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(1)

= manth. OScme rzil wagons carrying the
materirl encsuntered 2 cyclonic storm
close tc Madras z2nd zven though tho wagons
had 2 tarpzulin cover some water leaked
through. About 10 days lazter when analy-
csed it was found that znly 5a of the total
cansignment of z2bout 250 tonnes suffered

¢ drop in metzllisation of about 4%.

Malting trials with SIIL sponge:

When tha Plant bcgan making sponge iron,

the pruu.ct wzs introduced into the market
according to z cearefully planned out pro-
gramme, First, experimantal melting tri-
als were caonducted in @ 3 tonne furnczce

in the steel foundry of Sinczreni Colli-
erins Compony Limited with varying pro-
purtisns of sponge iren in the charge

from S tc 30%. This was followed by tri-

s ir 2 £ tonne furncce 2t Padmavathy

1]
P

w
d-
€
(

¢zl Meltors, =zcjahmundry, This plant

prcuuces hillet size ingots for rolling
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into bars 2nd rods. In this furnece prs-
sortisns of sponge iron upto 65% of the
charge cre being used. In the operation
cf thc furnnce, spcnge iron amounting to
60% of the charge is first spread ovexr the
pottom of the furnace upto the chaiging
cdoor level. Contrary to normel practice
arcing is initianted directly on the bed

of the spcnge iron znd as melting starts,
the »emaining sponge iron is continuously
shovelled into thz molten bath through the
door. This plant Yas reported thct the
melting behcviour of sponge iron is excel-
lcnt anc sc is the quality of bars rolled
from billet sized ingots. To evalucte the
rosults n biggser furnzces having conti-
nuous casting f:cilities and zlsc sez the
zffect on :::du:ti:n.cf spacial qurlity
sticls, m:itinc tricls were conductad et
Tordil ode 3% .2ls, Arakkenzmy, Zenith

Stezls, L-mbry; Poddar Steels, dyderszbad




9.2.1

znd A.P. Stecls next door. In these
furnscces rroportians uptc 25% of the cha-
rge were triesd. 4 sumnary of thaesz re-

sults is shown at Annexure.

A.PF.Stezls, where between 700-900 fonnes
of sponge iron is consumed on a reguler
bzsis avery mGnth, hzd the advantage of
closer menitoring of operations by SIIL
and cur computar anzlysis revezls that
thére has been zn increzse of 10% in the
over =zll productivity. tvan though there
wave been mz2rginal increzses in the con-
sumption of electricz=l energy (zbout

38 K¥H per tonne) 2nd Limestone 15 to

20 kg per tonre with a drop in yisld by
2kzut 1 to 2,5, the increzsc in the pro-
ductivity rrising from the lesser nupg-
ter of bruch chazges 2s zlso the density
o¥ th2 chzrge, low sulphur -nd phosphc-
rous levels rescliing in botter quclity
hava rsri thzn off-set the disadvantz=

€C e mentisneC.,




3z2tch charging technigues

All the furnaces have used the intcrmit.-
tent or the batch chzarging technique. In
the batch charging technique, a mixture

of Scrzp and Sponge Iron is carefully
lczded into the bucket. Charge prepara-
tion consists in taking required propor-
tisn of sponge iron and distributing the
mcterial within scrap in the charging bu-
cuket in sandwiched layers of Heavy Melt-
ing Scrap, Sponge Iron 2nd Ccmmercial
Scrap. The sandwiChed lzyer 1elps in uni-
form distribution and minimises/avoids
sticking prcbloem in furnace. Aféer carea-
ful chorge prepcrotion. the maztericl is cha-
rgzd in the first charge, fsllowed by 2
sccond charge. Nurmclly, it would be pos-
siblc to cemplete cntire charging of

s2cnge iran z=nc scrap in 2 to 3 charges.

tinuous Chorcing:

The =bcve preparation ensures thot

Sponge Iran gcee into the pecol of liquid
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mztol and gets rapidly mclted. Otherwise,
sponge iron being'of thz scme density s
siag, it tends zither to float on the me-
t-1 whan it will be carried away in the slag
sr stick to thz walls of the furnzces. Te
dcrive, however, the bost adventages from
the use of sponge iron, it is to be fed
%rom an overhead bin*;n tap of the furnace
t-rough = hole in the furnzce roof into the
bzsth. In this metihod, the furnace is filled
with light scrzp and after éhe elactrode
hores a hole through the charge a2nd a pool
of liquid metzl is formed, the fecding of
spoenge ircn starts. fielting and refining
t~ke plasce simultzneously the slag being
flushed continvously. This contzibutes to
-~ raduced tzp-to-tcp time. Our own esti=-
m-tis sugg-st th2t upto an hour's saving
cculd bz c:t-incd for every heat. As the
spenge irun is cof known chemistry, it is
pcssibple t: keep trcmp elements low, which

is an -gdvrintage ta conatinuocus costers.




5.5

5.6

Chzrging System developed bv SIIL:

'ith the cssistance of UNIDC, a simple

2nd inexpensive continuous feading system,
which is within the rzach cf most of the
Ministzel Flants in India hes becn dzavelop-
ed by SIIL. Due, however, to practical
limitations, continuous charging 3ystem

is not suitable for furnaces smaller than
10 tonnes. For the smaller fixed roof
furnzces, continuouc shovelling through
the door zs proctised by Padmavsthy Steel
Melters is recommended. Through conti-
nuous charging, soonge iron could be used

uptoc 50% of the charge weight.

SIIL is equippced with the lergest lcbhora-
tocry ~nd testing facilities avzilable in

-~ Uirect Rcduction Plant znywhere in the
wocrlid backsd by Engincers and Matallurgists
whe have hz2 2xpericnce in production

of sszn ¢ ircn, wzlting of steel in Ele-

ctric -rc furn2ccs, continuous casting
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ang rslling. Vhen the first supply is
made of SIIL Spenge Ircn, Metallurgists
ar- cutposted at the user's plzant to':si-
ist in chzrge przperaticn, develop an op-
creting scquence sc thet the propartiaon
¢t sponge iron in the fead is adjusted

to achiesve aptimum results. The opera-
tion=l dotz is aznclysea to ensure thzat the
Stecl Plrnts can deal with further cpera-
tions on their own. Te¢st checks, if re-
quired, cre carried out at the SIIL labo-
ratory, Thereafter, a continuous customer
liciscn is mzintained so that technical
informztion is exchcnged. This'is 2 free
secrvice being provided with the view of
¢stzblishing satisfactory use of sponge
ir:n. tvery ccnsignmant of sponge iron
czspotchens frem the piant is zccompanicd

By = Test Lzrtificztc covering the




506.1

(i) Metzllis-tion is the ratic of me-
t-1ilic ircn toc tutsl ircn present
in epcngg ‘rsn and indicatezs per-
centzge of metsllic ircn present

in the product.

{ii) Totzl Iron is 2 combination of ma-
tzllic iron and iron oxide in the
form of Fed {wustite) and the va-
lue hielps tc estimate free iren
oxide and consequant necessary
czrbon a2djustment required for con-
verting Fe” into metal’ic iron
while meiting in electric 2rc fur-

nice,

(iii) Sul=hur Content.

Thrcugh ~ praocezss adjustment made recently,
wve kave bsen ntlc to supply sponge iron

Rzving 0.3 to C.5 Cerbon in the product.

[(#})

uch ~ aroguct when melted behaves as if it
w2re aving vn ncdaitionzl 2 to 3% metalli-

§ %ion i.e., if tho product supplied by

Eﬂ

90

U3 1

h]

5 m.tzllis-~tion with 0.4% Carben

it h

)

3 in ¢ff ct »n equivzlcnt metzllisatian




5.6.2
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between 92.00, and 92.5%. Being fraom lump
orz our prcduct hss a size range of 6-15mm,
Guz to handling it may generate about 20%
aof a frac'. on having a size range of-1-6mm.
Thus compsrad with spaonge iron made from
pellets it would seam that the SIIL sponge
ircn has a lect of fine material. _However,
there is no difficulty in handling and mel-
ting of this material if the charge is
carefully prepared.

The success of +the plant is, in the main,
due toc thc considerable amount of test

work carriesd out on the raw materisls prior
tc cngineering. This has helped in asse-~
ssing corrzctly the behaviour of raw mate-
rizis and the plant could be designed ade-
quetely., ~s the proczuss is very sensitive

tc th2 caaractori

n

“ics of raw matericls

N

n

suci testing Z5 esscntial bufore engi-
A:tzing =nu desigrn carameiers arc

finalisec.,




506.3

S.6.4

The cpermting crew were selected during
th¢ canstructian stzge itself and were
fully =ssoci~%tod in the construction and
erecticn 3f the plant. In >ddition, se-
lectzd engineers a2nd techniciens were
sent cbraond for training in thghoperation
and mainten~zance of the plaont as a result
af which the ¥ learning pericd " after

start-up wes kept to the ebsclute minimum.

Right from the besginning of the plant op-
¢r2tions 2 system was developed for cecre-
fully loggirg the cperations using the
computur fzcility =vailatle zt the oplant.
Thu computer an=alyses has enabled thoe
¢rngin.ers to maoke precess adiustments to
=-.2% =nc cntimigz.e the technel-gy to lo-
=z~ cecncoitiong, It hhns therzfore been

£ $551Dx2 t2 opontte the plant on 2 sus-

c levels of crpzecity




5.6.5
: 6.0
6.1

A close

t: 24 ::

-nd conscicus 2ffort is directed

nt continucusly improving the opercting

and msintenance proctices. This is ne-

cessary =s repl-cement parts ore not al-

ways recdily avzilable 2nd due care has to

be tzken to aveid cos*ly and expensive

plant stoppzges.

SERVICES THAT CAN BE MADE AVAILABLE BY SIIL

Yith the experiznce gzined in the setting

up and oper~tion of the Demonstration

Sponge Iron Plant,(SIIL) is in a poéition to

offer the following services for future

cocl bzosed Sponge Iron Plaonts:

(i)

Lzberatory Scole Tests
Det-iled tests czn be czrried out

on the row mcterizl proposec to

be tsed, o ¢stoblish their com=
potibility fzr production of

sranqg. ircn. On the bzsis of thes:c
tests, Teonsibility of sctting

up o commarcinl plont with mny

csct of o+ m~teri-ls c=n be

“eturnminacd.




(ii)

(iii)

(iv)

Pilot ~nd Demgnstr=tion Scale
Tests:

anfter selectiﬁn af r-w materials,
further tezsts can be c=mrried out

orn bulk gqu-ntities of raw matericis
tc estzblisn the eng.ncering znd
prac.ss par-meters for commercial

plants,

JTr-ining:

Thcoretic-l and przcticcl training
cm~n be imparted toc the cpercting
rzw im cperntion, mzintenznce and

quz=-ity contrcl cspects.

Supsrvision, Ercction and Start-up
Assiszt~nczs can be provided for su-
pervising c¢rection of equipment,
trinl runs ond commissioning of
the mlant, fter the plant is

in, = progrzmme of ccntinucd
assistonce could be worked out

f.r sctirising the pl-nt cparations.

O
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A~ T

ANNE XU RE
SUMMARY OF RESULTS OF MELTING PERFORMANCE
Description A.P.Stesls Poddar Stesls Zenith Steels Temil Nadu Pauimnavaihy
Sieels " ters
i) Proportion 10 to 201 10 to 30% 10 to 25% 10 to 25% 30 to B85%
of Sponge
lion uszed
ii) Type of Batch Charg- Batch Charging | Batch Chaxging | Batch Shovelling of
Chavging ing & shoveling of Charging |material simula~
. watarial : ting continuous
charging condi-
tions
iii) Me'ting Good with Vary good Good Good with Excellent
Behaviour tendency for tendency
sticking for stick-
. ing
iv) Ligaid 89.0 (1% to 87.0 (1., lens 89 (1. to 2% 88.0 (2% 87.0 (1 less
me ¥ 3l 2% lass then than with 100% | less than with | less than than with 100%
yie d (N) with 100% scrap) 100% scrap) with 1004 sorap)
scrap) sorap)
v) Povor con- Harginsl in- Marginal in- J0 KWH in- Same as 20 XKWH increase
sumpLion creaso of crecase of 10 to |crease. 100‘ sorap |when higher
JOKWH phen 30 XwM with mar- proportions are
207 propox- ginal in-  |used
tion used. orease j_n'
& fow heats
vi) Eluctrodu Almuat samo Sanc as with Semo as sith Same an with {Same as with
Coniumption | with wargi- 100% scrap 1004 scrap 1008 sorap [100% sorap

nal incruasu

—




SUMMARY OF RESULTS OF MELTING FERFCRMANDE (Continued)

ve

vii)

) 11i)

ix)

x)

xi)

Slag volume
Lime consum-

ption

Réfractories

Haat Tamc

Product
Quality

105 in=-
crease

-d Qe

Same with
bank cutt-
iny in a
few heats

15 tu 20
mts. saving

Hulptur and
Phot:phorous
in Srtcel
lowered
bulaw

0.035 level

‘ Sama with banf

10tto 154 in-
crease

edO=-

cutting in a
few heats.

20 to 25 mts.
saving.

Sulphur and
Phosphorous
below 0,04
lovael and in-
got quality
better.

15% increase
-dO=

Same with
bank cutting
in a few
haats

No chango.

1) Same as
with 1004
scrap. Pos-
siblu to
produce Qua-
lily staels
En 31, En 44,
En 45A.

{2) Tramp elu-
ment lavols
wore lo.:.

15% increase
=d o~

Same with
bank cutting
in a few
heats.

No chanqu.

i) Sulphur
and phospho-
roun loevels
Lowu ried gnd
sulphur con-
tro} wasi.r.
(ii) Corhan
opans low

and nu.:ds ad-
justment.

15 to 50#% in-
crease

Y 1

Same with bank
cutting in a
few heats.

30 to 40 mts.
saving.

Qulphur lovel
alow 0.03 in
somu heats and
ingut quality
uxcuellent wwith
10'% improvement
in productivity

-La-










