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A PROCESS FOR RECOVERY OF | RON FROM COPPER SLAG FI ELD

OF THE I NVENTI ON The present invention relates to a
w@e@amessd or recovery of iron from copper sl agPCN2005/000452

|nvent|on artlcular relates to a process for

A PBAGESS FOR REGOVERNDOE RN ERQM £ QR RER ISMASI copper

sl ag generated during the production of copper from

ts _or b ronetal | urgi cai nethod. The present
F'éHR/Qﬁ ?lﬁw"“&lEf“le useful for solving the ecol ogical
Thangdeszny iinventiganickkes ﬁ)SM@Soc‘%sI l‘br&@c@,@@egf R&PAOM @opper slag This

adva e.of utilising th enerated in the
i ARIRRIERY ol Ao e T ST RUeRTeene e hp) gamiatc
coprfer w@gtwnégtﬂdl dawing theirdddyatiarsgf dopperdroyi ftgoreeynit syrorsetailurgical

mddMd TRE p?ésgﬁ’tshvé?ﬁl@ﬁ Mllln%t @derit fi’ért éoﬁ@ng’r fd %%Blgélcal y}.? Sdfvironmental

wast es can be convert
issEgR it a@@séewwdve%@mﬁ L@&Slrpq e .du@a slag geserated in the copper
pla@@ononi cal . Unsystematic disposal / dunping of these
wastes may | ead to environnental degradation and
therefore, presently the reuse or recycling of the
BACKGROUNDGIR EHE INVENTI@W upon. Copper snelter slag

Ge?grré%rﬁbe\gagé”éoﬁ&hc{? aggsgqmwg aﬂiouﬁt%r%@%fpaﬁ"?‘:ﬁms gseery metal

roduc no exceptlon
Ca?*é‘ﬁo'ﬂf"@cﬂt Haesef wastea/@w tteomm/emd dopysatth rifepmkessed for eventual

red@;b@r‘?%&bl@@bl@i’@%@ldé’d R id %ﬂ&ﬁlcglf Uﬁgﬁ%rﬁaﬁlcg)%géa@t/ %gmplng of these
were carried out on h si cal and

Waéi?énwew%gq ZBYOPNEE greradriion o%adcmeﬁﬁé?reapr%?re}bn g feyse or
reaqyeligdef tab autistet lla&)ftémstr&sﬁmmlﬁ@eﬂﬁfﬁperpéméﬁdr%gf @nerated during the

prc%egsrfrgd ?rf]cgag%%;}%{m?enﬁg\{e c?r% Brog%cﬁgrlj 8E %Ppghugﬁugpeéep%r?q{ is reported
thad éeraveity derinecpf chrper metpliprofyrgon about Rsednuksngfistag is paeeted. Initial
stJdna% wer& eNBEY oﬂfongﬂ?% e bnd BRnME Uﬁar@%gl%%l&wgﬁ%&lca?gﬁcal studies

been attenp rence may eto
to gpcidg MC’H&F"&I W@F%@@?@ngntam@pﬂmqfaaeqnu{aéeq\mdaslcpvu Fepjed slag of the

copteyi gait. $R8 thaieinety Nof CaMIP§EnePAted sHAS bé @EsFRMting thus requiring

mcgﬁa‘ssgtdaﬂ%\gafqafi%// tbg ggc%)gérlan rreniﬁ’a |8 gggga&uaenaddregnproducp has been

atthygiednet al lurgically for the recovery of copper,

cobalt and di sposal of Fe2(3 rich residue. Here the

di sadvantage is |l oss of the najor netal values and the
Refgrercesgay ge uprsednofricelakt. vl tiMinecsd fisedessiog taheé  Faicatier Wetallurgy

Re@fewc @@mrwh@% 6Ral dlag 8S FRINES E@Motﬁérﬁ%aﬁ@ BBALAPL metals and
R X JyTB Metal |, 1990] wherelin ancien
an iroh rich alloy. The alloy produced was processed hydrometallurglcally for the recovery of

copper, cobalt and disposal of Fe;Os rich residue. Here the disadvantage is loss of the major
metal values and the process id uneconomical with respect to the recovery of copper and
cobalt. Refrence may also be made to Topkaya [ATB Metall, 1990] wherein ancient
copper slag of Kure in Turkey was subjected to carbothermic reduction to produce an Fe-Co-
Cu alloy. It was found that with 4% coke powder addition an alloy containing 1.72% Co and
4.41% Cu could be obtained at 1400°C in 1h with Co and Cu recoveries of 97.7% and 86.7%
respectively. Yucel et.al [Scand . J. Metal, 1999] reported the treatment of ancient Kure
copper slag containing 2.38% cobalt and 3.51% copper by carbothermal reduction process
in a DC arc furnace (open top) by adding coke with maximum metal recovery in one hour
reduction time at a temperature between 1703-1753 K. In closed system recovery of cobalt
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copper slag of Kure in Turkey was subjected to
carbotherm c reduction to produce an Fe-Co- Cu all oy.

wo rooraes3found that wi th 4% coke povvder addi t i OPCHIN2005/000452
aIIoX containing 1.72% Co and 4.41% Cu coul d be

waso 9 A &R0 4PPRR S G0, THKOH FIRSEBISaEN @ (% BTLA:Qs cased an

incr8@ase /ifoiran decﬁﬁtﬂr%)wt&ﬁmpﬁtebﬁﬁlbynflué(htfeebn e&baadanb Sopd recodery was

N N R e

copbsr stay drveratedst Kure das beezmmmsb@aégrsfqr theareDEear & cbgwem @oe cobalt
and( &B&Ebn&? B mlg¥ %%qéd%glrdﬁo&&e%)l ﬂr&ﬂ%r%@?aﬂ?ﬁbi@él ot OY&IE Yayalitic

one nmper at ure etmeen

Slagl?%ysinws@uko §%C\ P @dﬁ’/s%yvéw?déle% &fith coke/gespaiter inj ¢ arc

furr%g% o W%la%flgggmmsy rOMEE ir8R YA cTitalihd absR 3% aﬂgss 3uctb asd 2.1%
an S re se I n ron r uct |

S. Rarea etk Solacs It TUERGLIGt OB ChalfaSt PSS Ao B aton

,Monarsal 0ahadE dintBe payee N0£836my\ugl19@6]bé1emdﬁle§/ orepwted the rempvery of

vaILLa-E aﬂ% alé sqj R‘% ! E‘i&l 1 %It Jr%gz Ehif iaﬂe%lgggﬁ;rm %l)ﬁﬁlzr slags by

nera ed at éen in at
carb@@msye@fctl@rm pp@rDCaﬁ@ feroBeg- tP"@FrR!af}ngﬁd ot @id\maﬁek egjie fifrica)

hasgaéh‘i’&s{rét@@ rEoov Eifesdf dBYy QﬂcJRMIdérﬂr@i“/@'cbwliQétotﬁé b@éﬂ ISvels of up to
This fayalitic sllggkanal sln 8% and

490
600 AL HEBH™OSHD %rrﬂar Hﬂi‘ t%i e fagy efﬁn?%'aaéb? grade to
Acmaedtdl ECdn¥. qRedydihy @f Meitatd) ll)m;seldom Idenchs Ganhanyni1Bg Saldeyt 1992]

wh3r8|ﬁ é%eO‘JI?g E?s If(}cl%eerégarfr%othl:{ %Iyl s%%ltreg fi¢ smergeed Q@c%?c §r9 furnace,

enges o
partigityereguding &eitore Metetliceptiase Camapmmg[\,pﬁqpmpepap@rother metals. The

me‘\@rc%gge HA"s‘%e&r? %Lsfm%a % he Br%)ﬂulé@ B9 rﬂaggng{ mﬁng‘ﬁCé}V aiF ¥et The

uabl e net , such as nickel, "cobalt, and ?
granye gafteq priRdjng wefrd%fwﬁew'ﬂsﬂa% By tE‘SrS&BWa%é‘@wU”fed with HzS to

sefPAltl CuBOAftérthé cddbredipitatibh 6128.6En Wk Ipficipitht@ttas lgesthitavberk the final
enon

solgfon oI SoE R TR O LsPT P g n e P ETET SeBF e

to 60CkWand maxi num possi bl e quantity of iron oxide
Retegeon? m%écycﬁngﬁé % W?gﬁydﬁ&ssel dé S,Etsefalalr rrv%/ihrﬁzrem the
invgation Felwtep, to mmg%omrtreafﬂﬂgt ¢oepe g rm@i@l HERs opeaaiing Siagd for the
rec%%r?%? Wd@%lrﬂeteﬁgf% feRbcihdthe sfa@%d%ﬁ@ aeslu%tdfdlr@ a?gbﬁt By means

furhace, artla redu0|n

of e%euerds?qwnqafth% erﬁeevs BRGISGT @Pn%etrafﬁg 'nterm? 'FPé‘?bz?F? etal phase,
wheRasferhis ;bae@ dontainmf OtheBledictist netaty aamilbe ssepyrafedissy mgans of

h h
BT e ol e S b g o
redd?& the psasmais av@alSUS eraiceemay higo de- m@cﬁow?o aetenit. 349193, 1982,
Ch'a[l up"\ﬁiﬁer& eé:bcpd E@B%q §§0lﬂ9§tsr%1rﬁ(§ﬁerrgmnﬁéft@ dnbi I'éﬁgrlmary slag in a

rom oet rou mal deconposi tion,
smﬁjgggr@qgs%xqr@ethwggatﬁgrlgﬁgrpvgged |nto blister copper and converter slag in a

converter. The smelting is carried out under conditions of high oxygen potential to produce a
matte and a primary slag both having relatively high copper contents. The primary slag and
the converter slag are withdrawn and preferably mixed together, followed by reduction of
both slags by means of gaseous reducing agents to produce additional amounts of copper
and to render the slags virtually copper free. Reference may also be made to US patent.
Nos. 596,705 (Hartenstein) 905,980 (Betts); 1,544,048 (Stout); 1,822,588 (Fowler et al);
2,653,868 (Lichty); 3,081,163 (Kuzell et al); 3,157,490 (Wiberg); 3,314,783 (Zimmerlex et al)
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Ref erence may be nade to US patent 4,717,419, 1988,

Maki nen, et al. wherein the invention relates to a
woreiohoe3for treati ng copper and nickel rich  PCT/IN2005/000452

i ron-bearing slags for the recovery of precious netals
ang\3.§5¢ d QR ( /Ngmﬁh@se #hgrhpipina fartenstein §%IP'E¥M'%>?°EP$1@ PERgess for utilizing
thByNarmarpa:doéts céinblestl fuathced QlheRgh stdgelspelﬁgéd@ébs tmtea{rﬁent with a

t d th
@ S%C%g{']%g]%%{a %ngl (ﬂ?vgrl'(h Fﬁ@e n% h@‘%%&ﬁ? 8&@3 L@f)sgﬁogesc gnmﬁt@l?urglcal
preepawaeren diicomisarsed af reqagnieg iron srepeapael foom aAlage Mee Biouepatent

dl&Yo%é) gﬁ‘Fe old Lbrf gbgtﬁllentt Jf%@{);ﬂ? R%ta‘&@?lcgll@ég; \ﬁﬁérélh ?lge ng{)lsttr%ated with

recover ecl ous ne
iroeel extrast @@ltp)aalequ@r ThoFode, etz_ags@tent@ﬁ&!mn@ a.prcmea? o recovering

co@pé?‘?lféﬁ\egla RRdrbin g:aﬂ:@HécféSud SaefRlid 8ghcldnd AodiBd iR sH¥hrA obtain the
process, and the matte is

COpRRt DPPEAM %1'18 g tp@P% Sgﬁle%esaﬁ oPTREY it dpcovpo°fi etgls from
metaliwvgied elag whbeirssiiigoh isngset! as aasduciad agetit toibbtain iron and copper from -

the %@8 'H Ruc’zeﬁf a[l'lngglsﬁ%(%/e% pngesg%'flt?ét \C/) &B{/Jgrdugtg \%hggn lron and

pr 1 mar HRVITH
COppeTt @ﬂtrscowwg oy av'rah*qwm agn@md qhh@ec@fntherm@te §lhagW@ﬁl@ patent
dl¥<‘9leQ§j ra%h@dq%r%ﬁ‘ﬁfg{ ABa), ﬁ‘hé(ggnrﬁ&ﬁé?té?ear i pafeft h@(‘ﬁ@&st%covery of

r educti on of nmeans aseous red ucl ng
melRiRam P FlE RYCRIER B S CloEe W PPRIBiSPe e ATan o al

pdté?fﬂ d%gloﬁé%@ Blodgss fu febor@kihy capppipRem fniditen chidleRe CEE slBBY wherein
al SO rtens

made tq US patent. Nos.. 596, 705
8 Eeedfie ol sfee o BaHERh yiDRisoapRectR bl SR ber sold
reguctaity andxti6 58,0888 sfdgiichtlizdd. 3, 081, 163 (Kuzel | et al);
3,157,490 (Wberg); 3,314,783 (Zimerley et ai)and
3,857,700 (Anmmann et al), wherein, Hartenstein patent
Tfmsg@begeegrogeiﬁeéd@yg f‘@'l’evﬁtvlgelnﬁfahlg beere relatively ipeBeierit due to the

d|§ﬁf:ul@|<ﬂ-°dbtaf M@ﬁ%ﬁv%&ﬂ@dtnl &) @Qtlﬂlgts b‘ébmsieﬂ%giénlt &(lcies contained in'
reat men a c aceo material and electric
melﬁﬁ”rslaﬁt dﬁ?@é E?éjf’?@alﬁ T Q?Lt‘é?EI oses a netal |l urgical
process wherein S|I|con IS used in recovering iron and
0 r I
Ti%el?lﬁfgi CPbL%cP ?Fr@gtsprrr%% t J;P tléli %gt';) dr?r(%{] % pgdc?;%éaf)o? ??co@ery of iron from
caphersddan the slag is treated with iron to extract
addi ti onal copper. The Fowl er et al patent discloses a
process for recovering copper from slag wherein
A@C&?%@H@e@@ﬁ thegrresenbinvention gde grovige pgieress {45 dhespragucipriof metal
fr&H tdi gharfuledCRPEEneteT @frih@ e plétRsdihd B dbppsticBRdentrates.
di scl oses a process for recovery of netals from
nmetal lurgical slag wherein silicon is used as a
Stileshottien @bjegeoit the eredehinmertions nproddg Eeprofassrfot the production of

m%%a?‘l%m TH%engéd sI® %cﬁ{é‘ téH &H‘lng rgceggﬂﬁ %ﬁébé)?gr concentrates from

treati ng per ma wher el n it
awé@wpmrwdmlmgmn@mﬂm a mol ten charge of t he rmtte
The Wberg patent discloses a nethod for refining

netal s. The Zi pmre rlex et ,al patent discloses recovery
A@ordlngly the present inventioh provides a process for the recovery of iron from copper

slag which comprises:
i. selecting and grinding the copper slag to the size in the range of 2-15mm,

ii. . mixing homogeneously copper slag, reductant and flux in the ratio range between
20:1:4 to 20:3:10.
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nol ybdenum from sl ag by neans of a reduction snelting
operation. The Anmann et al patent discloses a process
wo oro7/0es6ver i ng copper from nolten convert er - t PEPIIGTYBI0452
.Wherein the magnetite in the slag is reduced with
lil.c SrepEeBPoREY areial haviap ¢rBPN Gefrentagdin the ranga ey &rft% % in arc
amﬂn@biwmhm @bthbdle slag is utilized. These above
proce rel

P BPR R TG PR A TLE T BT DYUSR BRCLER] Figp S0 ete o tha

eMgemtxs reactiprcanbe avoidad,, wetting, between nolten

v.0 t I .
v fifSining B 18t %t&fmé& of irPhe A o?q;%dgteofnfs%fd APbSeriod

i iRASINgibetvers! + 8 horisvi de a pr ocess for recovery of iron

wf rs,smkﬁrcgqamctash aﬂten&n@tbmarm@lmn%m ébeché’cffoérﬁ‘ BaPh&s@Ited,
ntlon IS to 0oCcess e productlon

a
vil. ﬁaq?@?zile'f‘?lt)ﬁﬁ?r? f&fPﬁ?ﬁﬁfﬁt%&“fﬂ%{&ﬂ@%&ﬂH{O@d during the
processi ng of copper concentrates. Still another
' . t ngion [
In %&%@gé%ﬂ%rgrol?ﬁ]egﬁgrggégg un(\:/%ﬂ\éﬁ {g n%éezls}agr%ﬁ]g Hjﬁ*g process may have
thegfplipwingsaoagositiangangaier at ed during the processi ng of
copper concentrates from an |Indi an copper producing
conpany. Accordlngly the present invention provides a
process for tOHé°)recovery d-99oh from copper slag
whi ch conpri sisa(). sel ectasagp and grinding the copper

slag to the n the rapge . of 2-1 5mm ii. mxing
honogeneousl y"&géﬁer sl aga:P i%luct ant and flux in the
ratio range Wbe{meen 20: 1:430% 20:3:10.iii. creating

mol ten pool @y al having_gapbon percentage in the
range of 3-4. 5(%% arc furnace by known nethod, iv.

i nducting t h&€ofP@ure obtadnéd in step (ii) in t he
mol ten netal Ny@pi)at a slqy\Lo@te so that vigorous
‘reaction can avoi ded, v i ntaining the
tenperature AJ?’FPH'Q fur nace2|1ﬁat he range of 1350 to
15000C for a period rangi ng betweeni - 3 hours, vi.

In ?ﬁr b(ﬂkjéri difbolififele Bfatné p%érﬁr ﬁ\l%htlérpﬁh% r%gl?ct{p}t: ln*a?&*af%%? b8 Qelected

oam can be avoi
frophgraphite negtwleymdcakg and dige b}atqmbmdrmmwe siz¢ inthe range between
o.£bahhent of the present invention, the copper slag

used in the process may have

In still another embodiment of the present invention, the addition of reductant material may

be made through the following three stages:

stage-1: 15 to 20 weight % of the reductant is added initially after completely melting of
metal pool,

stage-2: 50 to 60 weight % of reductant is mixed with granulated slag and flux,

stage-3: 30 to 35 weight % of the reductant is added during the melting process to avoid
foaming.
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the follow ng conposition range: Cu(% : 0O - 0.523
Silica(%9 : 25-35 Linme(%9 : 3 - 10 Fe(% : 30-50
W@S{Eﬂp@ﬁ@sso 0 - 0.005 Co(ppm : 2 - 6 N (ppm POI/IN2(0056000452
Pb( pp : 2-10 I n_an anot her di ment of the_ prese
I AL AmBR RTS8 e rRer gy P e A b DerrL el Bt g mey
beqsf ap ks 20evolyped % @f frace okgaciynd | i ke material s and may
have size in the range between 0.2 to 10mm 1In still

anot her enbodi nent of the present invention, the
In titliangtber enfibodisernt htite prasent inventiaythp dluxaded ﬁwwdwgﬁeleqn@ from

oxfo%enemmenét@aﬁ%lcﬁﬁ@%smagﬁ{e g1 : 15 to 20 weight % of

reductant Is added initially after conmpl etely
melting of netal pool, stage-2: 50 to 60 weight % of
In ls@ifl st lemibBdimbrtasd th thésghtamdnﬂéreme%bﬁ@e&m)d)dﬁbﬂsmay be grinding

stage:3: 30 to_35 wei thereuct
oris e AeH? e B S o8 ot ke P Enflab o £ s weian
% ahporherduesnbodi ment of the present invention the

created amount of nolten pool may be of 10 to 20

vol unme % of furnace capaci t'ﬁ'ggll n still another

DETILEP RESCRI TIONORHTHE INYENHPBNt i on the fl ux used may

Inlfe §|%l:@éét&@1ef |ﬁ\¢§ﬁt|@¥trﬁﬁboéﬁ@ ey #ﬂﬂmah;ec@%emh@dwn& ardlyses for its
S um resent

R TBL TP BB 5P ote SR8 P ahen P e S ety sround

intoassalli granalagarichalrticles uamé dizeerangecaiZetoy! Smarh eDerfending mpomihe form of

lro%Eoli)ﬂ%L %‘E@%@bg eﬁ%%fg”clt%% q’gﬁ&}%ﬁﬁﬁs&%f kg £th§|¥cHQr$ the copper

slad therrmaunty efiredustant lsed dvgpnematsrialgs @almﬁta%ﬁr@tytpj@@ﬂ slag reductant
aldHE SIS drs mdia ity 8 Ssixif®FulldrSor a time period of 2 to 5 min in order to get a

homogenous mixture. In the arc furnace a molten metal pool bath was created and a
calculated amount of reductant was added. To this molten pool the homogenous mixture
was added at a slow rate to avoid vigorous reaction. During melting a known amount of the
reductant was sprinkled intermittently on the top of the meit to control the foaming action and
material spillage. After complete melting slag was skimmed off and the metal was tapped in
a ladle and poured in to a mould of desired shape by a known method.

Thus, the problems mentioned in the prior art are largely overcome, and the efficiency of
reduction of the slags substantially improved. This procedure has been found to optimize
utilization of the reductant by allowing its dispersion and dissolution in the molten metal bath
before contacting and reacting with the molten slag at the molten metal-molten slag
interface.

Novelty of the present invention is process for the preparation of value added products viz
grinding grade cast iron using copper slag generated during the processing of copper
concentrate which otherwise is considered as a waste. Other novel features of the inventions
are creating a homogeneous mixture of slag, reductant and flux so that reaction kinetics is
more than conventional process. The reductant is used in such a way so that maximum
recovery of iron can take place.
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chem cal conposition. The chunks of copper slag was

broken into small |unps and ground into small
wa@ra@nob@sed particles in the size range of 2 tBRCIWEN2008/000452

Dependi ng upon the formof iron oxide i.e. FeO Fe2Q3,
Thedallowing-RxaBRiERBEeY V¥R Tiilbistration;and shetd nat hei qoastryed to limit
thd htﬁ)psc)pmeﬁnvshta;g t he anobunt of reductant and fl uxing

(? l‘al is calculated. Granul ated slag, reductant and

’&aﬂ’é’?luxes are mxed in a mxing nuller for a tine
Trpegnaoulateﬁ gopper Slagi eontainieg di(weightgét): &.928mSHiea@eiht %). 30.1,

o e R I
Lifibldh® 90 : b 4, YRk b ROEC AR, SOl dbprRP S t%@m 0.58,
PodeRek 10-fowah selesied fram he dioPPHespdnaenerrier drting theepraegssing of
co@&ﬂ%n@tmr@ doh&uNtrbRiiR & cépet Prodii@ i‘ﬁHl%trE/QGQ‘(b'o@Branulated copper

S OIE0 P SREIS B 7o 80 SroPhie Py & gmount 0.6kg

wasanixedin 4 hmalldrdamtva gnimwdes. Grkgaoi ghigrednewasamelsgal ih Idage .arc furnace. In
f | . ,

o e CORLEAE IR0 LBl W) ol o

slayfly déstheedolich apel- bije Bek trmwerateiehiurs. mahigined eh @37 ob138AEC and

th@?é’Huthﬁetﬂné {#ad Qr%wﬂf k (Pnr Aﬂértcoﬁ{p?eté ﬁ{egiﬁ{; Yth@\ah WA EsKindREY off from
the eff |C|enc reduction of the slags substanti al |

y
the fEpapecrnd the P{e'tﬁffaaé%‘tﬂﬁf’ do Rdadip @ad finglyriguted i prauigs as well as in
statdatd teétthiceRs. ORedoliery bEIEInGEoAhe Biag @lds QBN B5 iWlefht %.
di spersion and dissolution in the nolten netal bath
bef ore contacting and reacting with the nolten slag at
Examwplesdl ten nmetal -nolten siag interface. Novelty of the
TR gsa%nﬁatédnx@@u Q:P:lg' SoriRRE SCu( e.th;htt @ars%la@fé ng%f %): 30.1,

roducts viz ra e cast

Limgtweight et STekweigithl: 42t AT DORD Gr(BRBY i Vitppm): 0.58,
Pb’-(@@ﬁ)eﬁo@%@@bléab@ fioh Eia (Qipb&’f!ﬂa egéﬁ’eré&@@%hﬁ@' % a@c@ssmg of

Ot her features of
coBPRLOT S SRBHOYBIRETLS APaReE oo e P B 8t irpigind copper
sldd efssizeoandeatl todactm otimk iohahows 3i0kg rod eettdiaim coke of amount 1.0kg

w&orﬂ)!(gé]ﬁw' aﬁﬂ@|er R %?@esrﬁm lgf/of CSQ lf‘r?ﬁ ﬁ&\%rﬁj csar%% %E Rt 34 %lgﬁt % was

maxi numrec

mplleé}d@ drrm afedima: ﬁ@k@asafawaﬁpl@s; magoke Yagy @fiﬂelgiymtmi!y ipfhe bath to which
thé lcbpisdr rs%b'rﬁmtu%rwassm% glow DkaﬁngC ﬁ’x@ﬁlﬁgﬁ G ‘b@trc!létmw tolld\Ras used

SCO t he i nventi on. ranu at ed
ek

fobaw oacgalrg(gﬁygltw W@mdg(rv@pah{ha/éneltderg%ature was maintained at
1iﬁb|tb0139®\lec gt t94) tedGdlion timel W&R{ MRUGHY.5%. The Indkt tappmg and pouring

A CHIRYS ToBe TR PR SouTelin LB RRD bie S0k, The

castimgper otsduax-:gi wsTeurgitte dadur hargndshef pHode&si ng of

Example-3

The copper slag containing Cu(weight %): 0.227, Silica(weight %): 30.9, Lime(weight %) :
0.41, Fe(weight %): 36.89, Cd(ppm): 0.003, Co(ppm) : 2.72, Ni(ppm): 0.37, Pb(ppm): 5.17
was selected from the copper slag generated during the processing of copper containing
concentrate from a copper producing industry. 10 kg of copper slag of size range 5 to 10
mm, lime of amount 3.0kg and graphite powder of amount 0.5kg was mixed in a muller for
two min. 4 kg of pig iron was melted in direct arc furnace. In the molten pool 0.3kg of

graphite was added. Then the copper slag mixture was added slowly into the molten pool.

6
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20

copper containing concentrate froma copper producing
i ndustry. 10 kg of granul ated copper slag of size range
w®2aG00/0d6350mm | i me of anount 2. 5kg and graphi t eP@EDWROOS/000452
of amount 0.6kg was mxed in a nuller for two m nutes.
Thesmigl tegrpepatereiwasinaigiainesatt 1880 ton!4dP F @ @nd Brededugtipmiinee wagaround
1 H h@teﬂ@érﬁﬁ&eﬂ@&img Be 2leg Wlafsdsg(ﬁr&ﬁéﬁ b fASthadaRsce dittheth8t was
added

a ure S S
tanBEDR 4 e el DI auss Ao PR oo Bess; Recovery
of 1m9®n0tﬁealad stabomdﬁwtengbh%t Porernvasswammion éad fdund Af tes4OkWh.
conplete nelting, the slag was skimmed off fromthe
furnace and the nelt was tapped to a ladle and finally
The maircadvyantagss|of Shepresgntinvestiomaret andar d t est bl ocks.
Recone Fééo@r%'d'f @dn fffoﬁmhterh%pﬁéragad"@ﬁlcﬁ%t otfewitei MRtideked as a
Exa&g%e-Z The granul ated copper sl ag contai ni ng
Bht % : 0.523, Silica(weight %: 30.1,
L4, nEfensrbalted Wloy hal.tils pdtentiaktb @buséd as driddBg nfedi(apgpplications.
0 R 5. - 10, S .-
Su1 Satnet SEBaRE e Qb B Gt dorshebrRBson g g Best on
pr ocwepAredytognedfigEd oront ai ni ng concentrate from a
C@DR%\/QW e Bgleh GYS éréu@iptfo 8grv@1;btl'1|t gt ed copper

Si ze rang [ 1 me of anount 3. 0kg

T aMeBDg S3rEom PR I S pRERIOR DORRF A 6 RGP a

rml Bethié @roctehar @6y Giade oftléGppef sRi@Sdani BePlsducas BGaw idIl for the
cont ent wei ght % was nelted in direct arc furnace.

0. 5E§°%¥VB'FWOIeun1coke was added initially in the
bath to which the copper slag m xture was added
slowy. During nelting 0.3kg petrol eum coke was used
for sprinkling to cal mdown the foam formation. The
melt tenperature was maintained at 1370 to 1390 OC and
the reduction tinme was around 1.5 h. The nelt tapping
and pouring were same as in exanple one. The powder
consunption for this operation was 5CkW. The casting
so obtai ned was found to have a hardness of 37to 40
Rc. Exanpl e-3 The copper slag containing Cu(weight 9% :
0.227, Silica(weight %: 30.9, Linme(weight % : 0.41,
Fe(wei ght 9% : 36.89, Cd(ppm): 0.003, Co(ppm : 2.72,

Ni (ppm: 0.37, Pb(ppm: 5.17 was selected fromthe
copper slag generated during the processing of copper
contai ning concentrate froma copper producing

i ndustry. 10 kg of copper slag of size range 5 to 10
mm |ime of amobunt 3.0kg and graphite powder of anount
0.5kg was mxed in a nmuller for
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two mn. 4 kg of pigiron was nelted in direct arc
furnace. In the nolten pool 0.3kg of graphite was

wa@daedes3Fhen t he copper slag m xture was addedPGT/ovi0§5/000452

into the nolten pool.The nelt tenperature was

WeelaiMt ai ned at 1390 to 1420 OC and the reduction tine

VA roeass dorkhdirecéergof ioa fiphebeperelatiwhizhtdompaseasy Was
skimed off fromthe furnace and the nelt was tapped

to aladle and finally poured in noulds as well as in

st andaseletting end ginding thReerpersigg tofthe sigminfthepiengsef 1 %gm,

was %Ewm { RoiBaHbust) cEIDUPTsideOtEGMRINt QAR OMBTati® range
be 4 . The na f

I n_advantages of the present invention

are: 1betygen 2&d4/R2Y-33P i ron fromthe copper slag
whi Gi WRStikf M eKen Rl cronsal tevikflcatborbpetasittRie i the TAkge of 3-4.5 %
produced allo as the potential to be used as
gri ndi Hbarﬁg{ﬁfi‘%?eglr}{%ﬁf"e{%{“ﬁ@‘ﬂg_ 3. Copper slag acts as a
al t eév.nétdustingrtbemiriire obtained mrstaph(@) ip tedoeitenometalfpoal dt@ysday rate
cast ir ) anal one. 4. Recovery of
Ton 1 S0gE B e R Y B R 20 a5 el ght % 5.
Mel t V-.ngnaindainipe thedempergtuguel thenfuinaee BB rangp 06?359 tgdagp C fora
top ar ‘befié&fr‘%ﬁéjﬁg b&wegmd_t Bhéurr ocesst any grade ?L
copper slag can he used. as raw ria r e :
b bespriing edctow Teaaehiiodne RFekag 85 gl Bhmgan be avolded,
I ec Qi.eryppirg the meit fromrtheampes arsl agtingbycknowompethaies: | .
lectin n i ndi r ' '
the® Plici &7 Ol i | WhefulPRE coBb A el e frabcis nave
s| atye falleding tcamposiiinh refgex i n the rati o range between
20:1:4 to 20:3:10. iii. creating nolten pool of netal
havi ng carbon_percentage in the range of 3-4.5 %in
arc furnace By¥(fehown net hd;0P22 inducting the nixture
obtained in Wirg(%) i) in i35l ten metal pool at a
slow rate so,th Vi gor ous, r @cti on can be avoided, v
mai nt ai ni nd"TRE)t enper at?ﬁg of the furnace in the
range of 1350-e{%)15000C f 030-% peri od rangi ng bet weeni

- 3 hours, viCd(?Fﬂgjt nkling.gedygsant material into the

nol ten bath so f oam can be avoi ded, vii. tapping
the nelt frorPPRYF urnace'dnf casting by known net hod.
Ni(ppm) - :0-086
Pb(ppm) 12410

3. A process as claimed in claims 1-2 wherein the reductant material are selected from
graphite, petroleum coke and fike materials and have size in the range betwegn 0.2
to 10mm.

4. A process as claimed in claims 1-3 wherein the addition of reductant material are -

made through the following three stages:

stage-1: 15 to 20 weight % of the reductant is added initially after completely melting
of metal pool,

stage-2: 50 to 60 weight % of reductant is mixed with granulated slag and flux,



10

2. A process as clainmed in claim1l wherein the copper
slag used in the process have the foll ow ng

W@ 09066356 on range: Cu(% : 0 - 0.523 Silica(%CT/mM2be30452

Lime(% : 3 - 10 Fe(% : 30-50 Cd(ppm : O - 0.005

Co( g)tpgg-B 30 ta 3@Wﬁigbfp°ﬁr9f the @ductantds adji(egpiqymg the_meiting. pracess to
pr og@kdioadingl @i med in clains 1-2 wherein the reductant
material are selected from graphite, petrol eum coke

and like materials and have size in the range between

. 2Atp®oc]a@§m3 clémeé\wpclalﬁesstl e céasdEdoun otinalteispabt 8 of 10 to 20
whe reductant material are nmade

t hr gﬁu Sff@ﬂ% &'tgt hree stages: stage-1 : 15 to 20

Vi gmroaa@ms tdimed mmamﬁ whereinl thedluk néed axé bglectéd &pm oxide and
COMBAB4 2k ofBaloh hafagiBLiah, POO! . stage-2: 50 to 60

g % of reductant 1s m xed Mﬁth ranul at ed sl ag
a7nd fArepess ea glaimed inglaims B8 whereihtheogb ne@rféoq*@tfuétgammg grade
I S 34kd@6n e ikeGintl i reBdvehyNgtelBT 6@ &SN tHe ragel ¢f 76@aB% Agight % of
5. A process as clainmed in clains 1-4 the created
annﬁ%¥vﬁwmnolten pool is of 10 to 20 vol une % of

furnace capacity. 6. A process as claimed in clains

1-5 wherein the flux used are selected from oxi de and
carbonate of cal ciumand nagnesium 7. A process as
clainmed in clains 1-6 wherein the obtained products is
grinding grade cast iron and |ike and the recovery

rate of iron is in the range of 75 to 85 wei ght % of

i ron val ues.



