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The warld's iron production is sten. Iiy frovine, "hile the ;reeter part of the
~onuenl inerease hos = g

P 1o the sixties = boen chearted by highly incustrialized
eownries, Vo

vour; s share is shiftin: chi c: 1y ta vhe uevelopia countries, whese p

This rroviy oi iren produetion,
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The total smamel eanseity of all the | “ennenlerts ‘own oxcoodls am,&a& m &f
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vv ia Chondiin (locer), nre oo eseellent meltiong s ook Tor steols o0 5 pid nre used

clireetly Por mncin: special stecls Carle Bearine stoels,  Ldso nic ciecentainine

I% Wwen are adlted direetly in steelmakine furnrecs, but ern be ritorartively ehereocd
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Vihf» re&gﬁim of im orss mnd goes throuch

whieh storts with
the sionge=iron stw{ 1o the fingl

v oeply slag and apo
efmﬁ = in the forw oi cortuin conls or cotes = is used

. solid fucls must cor sespond £irst (o the technienl, but
,tiﬁxm‘ The reduction process is eorrice out basically us

. is f&i‘ieﬁdffw%&@mieruaﬁmn} with & siouliencéeus ovolution of
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h‘s&"&r ﬁi‘ !!k&r?e; it ean bé nsswaed, that this dircet reduetion will e carricd out
tiwough the stnge of ¢,y while the immcdicte roduction by the
considersbly suporessed,

solid errben will he
The course of rcduction 2ad the formation of product will

devermine the arineiprl eonduct of the denn=process,  This olse ox dicitly defines

vie ehoice of ¢ switable type ot furnsce vor the dvunn

Cenmenroc. 55 = the rotory kiln
with oan acid rei vactory lining,
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is »roduccd vy buraiag cool or o0il in burncrs swad is tromar. or o bt el byt
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A AERTE e Gy Clmouiig, copuer ota, TeofOeed ey the proo it o Cenditians ean he
Foaucos suostooiicolly worso G g FOLEAY RTI Ma e the Nt Cuapgiee, Thet ia
wiyy lugpen eou’nin nalgowcs nd silieos Al an o teepeos, v o Toroy tne Porming

o hwpen is lnlluenecd by A viseosily Lu oeuenioty of

sosition of
2log is of wb oet i:&z}c;manms for-the BTG E DI N,
one wend, the ATV ot roc..gs SR

= the vsm;,m 554 ai;; Jopreduend

: At}f*’t trassfer in the kila demands n groia “size of
.:«assiaie sbout 4 ma.  The choiece of op¥inum ;s reiv aige rhould be

kS

conmideretion of other foctarsy oo, t%e rotdued’ il: t& of orc, This ‘vgiii r Al

ﬁMﬂg‘h T!m behlﬂm of the eesl gr&iﬁ in ﬁ!ﬁ? kiln wlii &iffer f'xm thﬁt ° E&g
coke gaia, because in tbe cage of coal - besid&s the distiiletion of the vaiatilf
matier = alwo the decomnosition of praina nlons the eleamg:r‘ nlanes may oceur,

The biggest advantage of the Krumn Rennenroccss remains ‘he fact that it nermits
the working of ores with alag numbers (ratio of CaO to 8i0,) of 0,15 to 0,3, Somctimes,
a higher slag basicity is nossible = as wns also nroved hy testy =, but this factor
muist be controlled by an economic criterion, which in this cage will be ecsnecinlly
the further use of such a slac,

The minfrum quantity of reducing fuel m3, be 2%, using high=quality cokes, hbut
with lower quality, the consurmtion riscs unm to 406 (from the weirht of ore charrod ),
The counter=current heating of tlhie Kenn=kiln needs n higher cxeess of coke than that
necessary for reduction nroceassine. . mortion of the above=mentioned coke quantity ig
burned in the kiln, but the mesority leaves the kiln with the slag and in the final

stage nrotects the mctallic iron from reoxidatione.
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is far am the charge side of the kiln is concerncd, the regular working of kilng
of individusl charge commonents =nd by o

must be anssured Ly 2 coasistent mixing
thorough wromaration of a homorcnized cherre mixture,

a8 wo: mentioned above, the Renn=kiln nroduct fe a nasty slog with iron lummen
distributod in it. Therciove, the “irst msg:gtigg after leaving the kilfari;&!;s k’
cooling of this wroduct, so that it couil he further nrocessed, For the met. nert,
_cooling conveyors heve boeen usedy but {1 some eesvs, they have heen lately reulagﬁﬁg
sonttnc m@. It vis found, miy, that the coolin: mucd influcnces the

Ir he igtenaﬁg gi % g;gﬁ} ts w0 ,mt the ;lz-,,r ﬁmm;s is gi&isﬁltkc end the
erystalline shese dove not ﬁ:ri;e,& rittle su stonce forms which ean bo very
enpily grovmd, Zlroady during ¢ a intensive cooliny, the 1nmen get rid of the slag
adhering to the surines of grelns and the rost is removed in alllee  The fimal it&
content cf omea {a hizher than with eooling on wa%*egesr:; Aftor the installatien
of cooling drums, the eocline rits Detwoen the kiln and the slop ﬁill may ﬁa ai e R
‘aitiz and wossibly ctn be uscd only &s en intermediate store yard,

 The eooled kiln oroduct 1s rround in bell mills, immect mills or fn

' "ﬁﬂ&im ons of Loth tyses, Grindin: in ball miis results {n & hiph

very~fine finctions and elso in a%ae afon of lumen surfaece end so in h&gbfsr l&iﬁt Gf

,,fi_'itam iatw&nction of imwnct oille will immrove the conditions in all ﬁmﬁnp bat

it remuins to find ﬁi‘iﬁ ble matevinls for voriking narts of this tyve of oflls It
in therefcre clear, that ti nrocessing of the kiln nroduet will dewend on iatmi“e
cooling, ecrrect grindinc and effieient mgnetic scnaration, to attoin the highest i
content in lu~pen 2t the hizhcet iron recovery.

Princinally, dry megnetic semurators nre used, The ovtimum mecnetic sumaration
syston is given by the quelity of sle: rindings If using o one=stage grinding in
bell mills, onc or mere re=cleanine owegntions ecn be introduced in.verious stepes.
It the slac is ~round in twec stores nnd nossitly in various mill tynes, the
re=cleaning oweration mey o omitted and the iron eont.nt my still be very high.

The further use of iuwnen will dencnd first of nll on their content of
nhesvhorus, sulrhur and nossilily other unde ~irable meta? admixtures, which are brought
into the nrocess Ly the cherce mtericls, including: reducing fuel. As wes elrendy
seidy the content of silicon ond man 2nese in lummen ig nerlirible, bocause temmerctur

conditions in the kiln and ohe neid slas sunross the rieduction of thesc elcments.

P ——T
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The earbon content may vary between 0.5 end l1ad% or more and devendw on vhe

oetivity of the redueing fuel umed nad ca the Azt conditions in tlw

Z1)n.

Processing of iron ores in the kena-kiln docs not ellow & substanticl dcsulnburising
L

becouse of thc comosition of norml slo~e Thercfor y 1t is neecssary to ume = if

nossible ~ charre cormonents with & low sulnhur eonicnte  The .o me hrﬁég truc of

vhomhoruse However, when using raw materials wstﬁ suitable con hf}sitiﬂﬁ, w:y €l
lusnen rre not uncemmon.

Resuming conditions for th. introduction of the Irum= as;ﬁn-nruﬁess, ﬁw ;
_influenec of charge quelity on the eunlity of lumn and the fafiuwms of r&ixi
‘and mremarntion of char e on the owerction and wme su egmm:y s Lo s‘lztz 'seﬁ
4» far as the stondard of technology is concernud, the most difficult sceti
kiln nrocess oroner with a controlled distribution of the temmernture field
according to the éemnds of techmlezgy and heat tra&:fex, whiﬁ!z is {fﬁ?iﬂ’ﬁﬁﬁ by t
kiln heating aystenm.

In the third and last section, which is the ?}i’ﬂcﬁ!sitg? ﬁf kiln éi:gaargse, it
necousary to stress the influence of the choice of cooling egﬂim&t and of mili
tyne and grin&iag systom on mnﬁetie senaration, |

ai}, the menner ot caatrcnimr the hea.t em&itims iu t%w inin t been
mcdified to any extent, wiag to mny 3@5&' em:ience, the Rem-araeau ns heen
mstered, the throughnut of ore has been increased, but simliamaaualy ot!:sr
indexes = e.g. iron content, rucovery and len; oth of cormeigns = heve drmd. ‘fhis
led to the conclusion thot the cxtreme huat conditions in the kiln are no lonper

ahble to commly with all qualitative demands of the wroscss and thet it is m;mgsmy
to take & number of measures,

It armenred, that the rotary kiln ns o less cfficient h .at exchenger is oble

sunnorting & move cdventuzcous distribution of turmernturcs = to substentinlly

increase its ability of heet trensicr and thus in the same time fundamentelly

influence the develomment of technolopical conditions of the mrocess.  an anolysis

showed that the nrescnt wey of Lheating the hilus with tube Lurners for ccal, oil or

oes ey lead only towards an unsound int\,n.;ii'icubi()n of the nroccss by raising the
heat load of the discher-c and of the kilng

this, moruover, contradicts the
L )
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tcchnological demendse So the first shortecomin: was found = the immossibility o
work the wiln without n control of comustion in burecrs, which would be
irlenendent of the demmnds of technology, Sccondly, it is not nossible to summly
throurh the burncr side of the xiln the necessary quantity of reaction air without
c!}éliﬂg the discharyc and of the kiln, at t‘le svre timee  This has led tim
'{fﬂWhﬁ&lﬁVaK rerear&h workers tﬁ the ondeavour to senarate the ceﬁ’xzﬁiw mce fioe
. the mce in shich miallurri“l nrocisses toke nleeo. In tiis woy, it 19 ~ossillc
- ~to control scncrately both ﬂrﬁﬁesﬁes and beve then ia o barmenie ﬁﬂ“tgdege The
tﬁér it able to maiify coeily .;hg t;mr&%&re fligtﬁsatiaﬁ, ritﬁia t&e cmhse
: ueam wxeéﬂts and the am&eg&gt of hoat soutecs in the kiln
throus th& chofsy of the cuantity tad = rhove 61l = the tyme of vedueing fucl. Ii
i: wxmetﬁd, Gﬁat this madifi«mtioa of heat eenﬂit‘cm will lead to bLetter heat~
: "ﬁmﬁr coci{ficlents, which will rosult in v chenve of hect quantity tmnterr@é
This would do cway with nroscnt diffcreness of inconsified
kiln heating end caable to find ontdmun hont eanéitiams, whieh = of eotrsc = will
The siln outnut will have & rising tendoney
~ in enite of removine the hent overlonding of the luwmen sonc, the tom ﬁmﬁws ¢
. gases in lusnen zone will be l%?éﬁ and better ca&%&sﬂeé@ %%S; has to ?tﬁﬁg
~ longer lining 1ife end thus longor kiln enmmaisnss ,
. Controlled ecurs. of combustiou will rosult in o cubsta
:,igmx.mian a: hat&z reéaeiase aaé *zea%im fucle  Other a&ﬁﬁ%&gﬁ{ X e exvoct
ot boter reduction ratio, higﬁer irm ra.mnr}. better seain sike of Im &Hi
iﬁiit‘eeﬁy = hishor irfm content in i‘.ﬁe fimz nroduct,
Neturally, & novel heating of the kilu needs o novel syttm of emﬁiﬂ;
which wus found in ¢ modificd cyclone chember, in whieh 211 tywes of fuel may be
burned, If a solid fucl is used, licuid slo- from ¢he tsh results and {s removed
from the kiln.

in various kiln zoncs,

be counled with some other advantesese

The change of the hecting yvetem is one of the intunsification measures for the
Renn=oroccsse another stun, which should lecd to « hizher lurwen nroduction, is
the ~reheating of cherre 'y hot weete coscse This nrehonting has its sneeific
conditions nnd usﬂec‘iﬂllyritw temersturcs are limited, Nevertheoless, it is
nossible to heet the therce = .0, includin the reducine fucl in somc cases = tO

400 = 30C C. Th limitin: condition in the cnnenrocess is not the heat content

0 woshe nmes ond dite recevery, ut the temmersture of charre bchind the nrehester
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fe¢e in the eharre ond of the kiln., Thig ter oraturc determines the teome rature
of pases above the charge in the kiln, whieh must not execcd Y00 teo 1100°%,
nceording to the tyne sf vaw moteriols useds  As wos shows on o mathemticnl modol
of the kilmy, {1t iwe rosuitle to pecover about 505 of wnste hoent in this cosc md,
‘thereforey it is more sdvanmtegcous to combine this method with th. wchcatine of
ronetion air un to 250°%C. Tuiw ¥ill result dircetly in o lower eemﬁeﬂ of
' ?ﬂentiﬁg fuel ond will =tc e ecertain oxtent - {nfluencc the heet halanec of %E&
»rocesss .t wrescnty ull wopsibl. sonscquenees of thia few armroech ore mstyét,
~ verificd, so thet the overell bent recovery cunnot be ﬁseémefesf ALY the ﬁm{af
= ; m&i fuel veonor, ney be exmoctod. S oh
 Buwposing a constant throughwut, the introduction of eyel-ne  baFmTs of gharge
nrehonting must to show itsclf as o factor which should theoretionlly enchble tuo
shorten the kiln lomcthe If we work under condition of cqual scometric relatious of
chare travel, it 45 nogeible to roisc the throushwut instend of nhorboning thé kiln
lomgthe Anothor nossibility is to inercnse the diamctor of wresent kilns = rete taiag
the aﬂgial length = and thus sttain furthor substantsrl inerense of (utnut, T

Bemea, ime the laﬁaer mtiﬁt* aaﬂ omen & few pﬁftﬁ%&iiﬁ, ta th
im;*uting sethod of iron nroduotion.
| mmxm firing m:mm wa&a&tiﬁ* ot cha
cﬁiﬂ}ﬁn for bottor heet recovery from waste rascse  Thonka to kiffket oxit
tonmoraturcs of wrabe pnscs, the lower 1imit of ceomieal woste hoct recovery of nrese
Renn=kilns nevs in an (cononieclly ndvantacesus eron, Tt hos to b strossed that the
wvork with the now qyclonc firing chamber = which s controll.d by nrincirlcs of the
mthomutical model - muy ercate very favourable conditions for the autemation

of the kiln nrovess nromer, which is unthinkeble with the ~rescnt standard of kiln

- workinge Thus it will be mossitle tc exrunte desivalle eonditions for contimuous

releasc of heat for mower stetions and to romove the weli-known disnromortion in

he

demands of metaliurcists and wower men in ccsom, when mower units nre counled with
metallurpical equinment,

When methods of controllins temmerature eonditions in the kiln are kniown, ¢ riain
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tynes of cozl can He produclly substituted Por reducine coiesy  certain anthrecites
with ¢ 1~w convunt of vol~tilc mctier nre already usid in Honnenlonts as n current
charie commonents Lut hure we heve thoso tynes of conl in miad, which have & higher
content of volatilc matter thon onthracit. or cokes In this casc, it will '
nécussnry to burn a mejority of voletile motter ia the kiln and the rest cutside the
kiln, but this will allow to uwsc the senme tyne of fuel both for reduction and heating
The coal fince to 0 = 3 mme will Lo fud to the cyelone {iring chomber and the coarser
froetion 3 « 10 mne will be us.d for reduetions The firing conditions in the eyelon
with the zroin un t0 3 ru. will immrove by lover losscs of the Tinest eocal dust in
wagte posesy thie dust renrcsents normally nhout 3% of unbuarat miter, whon suwwmlyin
the eyelene with o finely sround conle ‘

From all, what hes scon said in this seotion of the nomcr rosults that the ﬂaﬁ
nezleeted field hns been the kiln technclozy nromer in anite of {ta fundimental
influenec on the erontion ~f ceonomieal couditions for the pew nroccass  But thig
should not nur~crt thrt this is the only ficld which should be develaﬁaeé further. is
far os the nreraration of charpe is concerncd, simmlc cutomatic or mcchonical m
are known cud somuwher¢ alriady anmnlied., In this dircction, it is = for the time
being = nccessnry to bosc on the sencrel develowment of cquinment and commlete
nrenaration lines and of their reculstion and eontrol, On the other hﬁﬁﬁy eeﬂiag of
4iln discharge, its grinding, serecnins and mmetic sunaretion should be éﬁ:&gﬁﬁl ﬁ!
& resnect to demiads of this tcchnology, In cortain cascs, *he gelwmily nned
cquinment will continu: t» form the beeaisy but it will be nceeasary to judee
semarutely end develon individually the combinetion of individunl sets and M M@
of worticl floweshects for the troctment ~f Wiln dischere. In cddition o & mew
cquinment for kiln dischar~. coolin: = j.c, cooliny druns with o nugative slope = the
cholee of nuw tynes of mills shoul. "o scri cusly considireds These should work on
the ~riueinle of comminutin- the matt-r throuizh irmret with an inercnsing effoet, whie
should corresnond tu aiffirent s~ocific srevitics :-nd ¢end with o nlastic deformntion ¢
metel rroinse The ond nroduct would Lo vory elomn ond th. metal lomss through abrasion
of Tum—en surfree would v owr aont ¢ fraction - rros.ot lossuss The above mentioncd
coolin: of kiln digehar . «l..uld thsuste beth gneld and quality of cooling, so that the

corlod Wln o sroduct coul? T (raaee vt d freos ccclin drums or other ecooling mechincry

Proclictely rad centinuously 10t (e cnd thone. to the mecnetic svmaretion

Cuildia
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The sutnyt of Dennekilne is inllucne.d Uyon nuaar f fnetors, cseeciclly iy
the metal content of the erce This is ¢ quantity, which i& in ~rinci=l. net
rrbitrarily var.able, bue is 'vin = ca ¢ rulc = ‘v loewl conditions nnd will
deeisively influenc. & number of ceomomicni resultse .s Por g the hent e oneRy
is concerned, tho elaim on the valtme ef Rend noeded for the reduetion in

subsian’iilly loes wretontious then the tota) heet noeded for hontin: the ebara:,

evanortivion of woter nnd cousins hont loss.s.  Thevolore, the decisive eriterion of

heat eonsunntion is not the metnl sortent of oFuy Mt the welisht of ore eharpce In

such o enge, the Inerense of uote) content to the moximun = fece 46 to 456 Fo = o

~the same throuzhmut of orc risults < in eocurarison with su ore gcontaining 0¥ jo =

in an inercume of lwwnen wroduction by rs ruch ns 37, all this at o relatively
low consumtion of coke end ccnl per 1 ton of orc throurhmut. Noturally, this is
nossible only ia the Erunn Rena=mrocess, whore the ~romortion of sla:, which is

modificd for the ~ummosc of viseosity, is smellcr than in any ether NrOCU SRy
vhere the bosfeity {s nodiffcds  Evoery modifiention of sler for the lum-cn zem. = Lf
it demands an eddition of ccrtain fluxcs = will thus result in & lower m tal content
of cherye and 2 lower cutwut et o hither s~ceific consummtion of fucl ner 1 ten of

lunmen,  For this retson, the motal eontent of orv is & major factor influcnein:
the outmut, Othur fectors influeneing the outrut of Rennekilnm are domendent on ﬁg
shofeo of muitable equisment, with the holn of whieh ve nr. able to control the
outnut of Rena=kilas, First, it is the cholec of modern vquisment whieh ’eiiggg :
eorreet and regular dosing end mixing of individunl ehare commonents, thus enmren
the rugularity of reduction ~roccssus and shows the way towards contimious Hnes
vith & nossille sutomtion. Lbuve ull, sueh an cauinment ~roeludow troublow and | ,
faflures in overstion, whieh result in o Jdeercawcd throush-ut and thus in & lower
average outnut,

The kiln size hos en ungquestioneble influenee on the ocutmut of Bonn=kilns, The

outnut inercascs with ¢ ~ower of kiln diamcter, . ecrtoin kila lenrth eorfesnonds

to cach kiln diametor tc -nsur. n corrcet relction botween the meehanienl and thorml
canacity at o~timum heat conditions. It must Lo stroas.d, thot the coasiderction

of isolated mechnanicel eamncity of the kiln = i.e. the throurh~ut of churr. =

is quitc wron-,
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sy for the most ip-oriant foet vs whiel 1o Ut dneriase the outnul of
Iu._nn-ﬁ.ilns, ar. the daversificntion moasures moidd ot in the ~reeeding sveticn
of this naner. Tovee ore th oo pontin: argton nnd the wrchenting of eharpe,
Thoueh 14 is not fittin: to esmenr e~cerfice out-ute ol vorisug Lilfe ~or undt of
offeetive voluge, e cveent’ ooy o rade 0 tuds erse t0 lepoustiete mumerically
the aboveementioned eleims.  Lhus, for instane. o rotnry xila of 3,6 me in diemeter
end gc, me lenpth, flrdd by steadard corl suwrnors, wial: have o snoeille outeut 0.2
ton/m” /24 hours ot ontluowm sunt eonditions 1o the kilue The sane ftii**. firved by
the eyelonc hurner, wiil inercose ite sreelfic sutrut {0 106 @vﬁﬁg /3a hours,
woreover, if this kiln with th cyelon: 'nener will le fod with & nrehented mgg@;"
the enleulnted smeeific out-ut ot c.rinin ovtimun cnges moy reach fs much as }Jﬁ
tan/gslfzw hours, In the sam way, it is ~oseillc to caleal&ﬁe mlﬁtié&s f&r ﬂﬁex
kiln diametorss  These enleuk tions will be -ublished in the journal *ﬁ&eehaslm
Heevy Industrics” and = owins to time limite = or not ineludid into this w»ancr.
iwthodology of this celeulrtion iw lescd on the analysis of & methemtieonl @éﬁl
of nroduetion kiln work and the reel -avcuct.rs of ~vowth -rorrcssion sfe
determined by surer~osition et cquel detirmingne eritorin of srormertics of geuﬁﬂriﬁl
and =hysienl ayn‘wm, fueludin: merodnal e nditions. : : ,
The o from the char-c to luwn is riven wﬁgﬁa ;;g the ﬁ;ﬁi i
¢ohtent ﬁf eﬁai‘m, as wvog the easo of the otit~ut. In w!iﬁﬁiﬂi, i’ﬁ m be" ‘i‘j _
the snceifie losscs of metellic and eheaziatily hound 1ron in ‘.g,tg ‘!65 gﬁéf

%&entang the =romortion ,f slas incren o9 with thedoeresn -iaf mctal tﬂﬁ%’iﬁg 'ﬁé
overell iron reeovery will drow, becsmuse thc ebselutc iron lossvs will also gﬂ"
with & creater =romortion of sle+. It mist bo stresacd once agmin, that this
influene. cannct % ¢ »rinei-nlly controlled by extornel measures, because it is given
by the revematerinl “ngis.

Hizh ~rowmortion of finos ir the ehar-. meong a Hever volume of flucdust; but
Atove all a greater sronertion of gcneresverrnle flucdust, notwithstanding the faet,
that the -roevssiags ef ¢ 11 et. d dust tax.s the cqui-ment heavily. In snite of
this, it c-ncars (eonsmierlly unsount 4. Lwer the ndvonta s of the Rennemrocuss DY

forlomerntin s the ehars iy erdor 4 Timit th Nucedust,
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The ettainment »f hi-h iren recovery ig Lot oropt cxtont influonced 'voth.
standerd of Kils vorkin. and of the [ellosins couinmoat for »roeossin - the Wiln
dischar e, It must b¢ cmmhesiz ¢ cne. now y that th mnsterin of ontimun hoot
conditions in 1 ¢ kiln means the ~ttainant of n eorreet digtritution of individurt
kiln zones, cenceielly of the reducti-u zone. joTovs r, & cerrvet choice of bucner
and reaelion air nixin: ehamber should casurc minimum logsecs of unrcduced iron in th

kiln discherpee As the temoratur. eondit!ae evern to o cortedn extent algo

the rainsgize distritotion of Lo mehiy thig i3 o furches erzumen: for correetly
contrelled hent conditicne, Hirhor wremomtion of fioe ond ve Ay fine lummen mang
hizher lossce of metallile iron in wasio slas. Loredng the anecd of cocling tih ’f;fi:i
disehearro must be bricfly mentioned, tenether wi th the sroenor choter ox mill units :
end the neecasity of dis~cnsin- with the coolin. ~it, where rionidetion of Pipost
metallie iron :rains oecurs. The eholoc of ﬁm m:*:wtic scrarntion system sﬁgazsi
elss mot to Le overlooked, bocaus., under curtain cfmﬁitiang, it my hnve o oprent
conmequence for irou rucovery, a1l isetors mentioned above influcnec motorinlly
the reeovery of irom, which in individusl Runn=nlonts varics Lotwoon G0 nnd 520 o
 im another imwmortent index of the tuchnical and veoncmienl
standard of ﬁméuubifm; It is civen csweinlly oy the wotal eontont nad by the
prein-gize distribution of lu-~uvn (sranulomcirie a mlyaw o dutel content of lumncn

is one of ﬁwse saalytical ftﬁalﬁst wﬁic’% cxert er i*mrmiy ﬁ?‘sﬁt}r'ﬁiﬁﬂﬁl effeet uﬁm
the aominnl t’aium of lunwen nraéueti ons It my be anid :re««mkraily tiat the "‘tr{mi"??%i'ﬁii
of lusnen under 145 mme mueﬁiy gﬁw&rﬁ the overall mst&l ﬁgnfnﬁt qf vrgdgat thrsm&;
8 nreat gﬁgaﬁty of sleg dusty the eii!ﬁiﬁaﬁica of this dust \?ﬁ&i@: rmmr» gwazal -
modification of gcmakbrtors, Leonomicnl consequences of the mml s:m;i;ent may b

vXnressod as o chanze of costs of the =iz iren nroduction., :afmszhly, it enn Lo said,

that 1% of inecrens: in metel content of Iuwmm will lefwm' wroduetion crats in
bYlast=furnoec works Ly 1 to l.57

Equally {omortant congrquenccs rosult alse from the sinin size o7 ITu-momn.

dx~crienec of “lastefurancc-wen ghows that the me Jority o1 lus~-wn seavilor then 7 o,
leaves the furnse. in the fluo=dusi. Therefore, the wndeevaur of Loehnslerists
should be dirceted not only to o consist.ntly nicher motnl cont nt, ut nls. vowerde

the ~rein size =f lu~~.n - reduc . i,
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In conncetion witp th. (urliwy o Ju-en, s vor.l accowmanyins ¢lements mist b
ehivioned, whier ney cithoer fowor th  cecuomie oifver of the Lenne=rocess or
cermlicente furthir vee of lus~wie First, it is the gul=hur whieh on the average
aceds clout 30 koo of limestone —or 1 ton of ~iv iron sroeduccd from lu-sen. 'I‘!iis
is valid for & sulwhur comtouat in lu~-.n of alout 15 If the sul-hur content in

lu~vmen je hisl, the =zomortion o0 lumen in the Llaat furncec ehersc is = ng a mle -

‘lf‘?a"s:rmiig ror uhe iy i .L;,‘ k-

with sueh

e lov sulshur zzmhn’ﬁ, &izzs!: xeuiu ﬁll%‘% & di,
stcelmeking furnfcog. oI Ak

LussumeT vrocessy the =hos

. a; aharge aam»e n 8 Sometime,

it mt‘y GEan iaen..,sf & avcz' tg« la«wm in cem,n

conditions, UVED f Low &dmmtﬁr gi ,ﬁsﬁigi i
influcnee f&rtmr use of lu

rvcavag -

fza aw w‘

over iﬁta himam,, L
5, ¢

411 which has Lcon bricfly soid 13 tais mamer ob it the Rennesoccss, ~olats to
the faet thet this ~reeuss een utilize n wide ronge of raw metorialy &M that 1t

rious quality nnd, thevelore, with verious nossibilitics of
utilizetions This rives o ecrtrin flexibility to the ~roccss, First of all, it

stresscd thet the Runoerocess 21lovs o rewid introduetion of iron »roduction

conditicns for croction of iron and gteel works

with blast furnnecs do not oxist owing o the lnek of highesrede ores and metallur=
S L . Mie areucr st *

N «‘:uw.»-nr-gmd s Ll.‘"

nroduces iron lus-en of va

mist b

csmecinlly in arvceg, vhire suiten

R

iaet, that toc criction of Renne
Tt oL The hH Y, _ﬁurx;

v R L

Ry duriae tv Yleond Jorld war. The

soeend edvantae ~ecssibilivy ot nrocessing rew materials,

of the Lenn=roe eg is thy
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whiceh can not e ceeonoinieclly tronted By othor iwn motollur rical ~roeossos, Dooiiss
the s ores are intinmotoly nixed with the ~anpuc or ecntair tne i1von-in the siliecte
forime Thesc two moin frcts reeccunt for the further exnension of the Rennsnrocoss
after the ware L tynicnl exerml. of o develoning country ts the Jemocret.e X amlote
Aenublic of Horen which hos amnle voserves of hipherrade eres arid low=sulnhur fuels,
“ut no ecking cosle Thias allows to -roduce highecunlity lunnen which renve sent o
major nro~ortion of mel¥ing ostcth for Jerean cloctrie steclworkise

E

It rust ‘e ermhosizod tant the Renpeywocvss ie ¢ relntively new cthed dn 0

'eamrison w‘ith a'&her mtallur:gical srocessom.  In grite of i'i;s imrortant ws;tmn
in the wﬁﬂ&?s tron %raeiaetif}m it i,; in fret at ih bef*iuﬁin oot dhr dtwlzmmé

above. For examle tae mximum irom cmtmt of «57» Ps, mi :;b b ehiftcd tb m
viscostly would ceesc to huno

arbitrery level, the =roblen of functional slog :
deeisive eriteﬁm& and new nossil vlities for pn veonomienl utilization would arisc,

bﬁcausg aii main aévanm%s of the Renn=nrocess v would Yo nroserved.
In commerison with the blastefurnsce nroccss, the ceonomic ﬁé\fmztag of the
erfmaeeas m&y e illustr&t-,cl ‘;uz't v the eonsumtion of Puei cad limestone for

atilixﬁ%ien. Fer tita ﬁrﬁdtxetiea {'}f i tea* of =i ivon iﬂ *Ehe blast
of ‘metallurricel coke end 1100 ki iims’ﬁmz are nuededs  1£ thﬁg ore is nff‘mswﬂ
{n the Ronn=kiln and the luwen orc remelted in tho ! l&st furnacc, the em;susmtiuzz
wil) dron to only 375 kg?'.' coke ond 30 ke Aimestencs This menns ap ceonomy of 1065
%77e motellurnical coke, which wus vemlaewd hy 1170 koe low=rra whe fuels desides,
limcstone, too. it 8 lower iron contont in the

there ariscs on cconomy of 1070 k-.

ore, the comarison would be oven more frvourahlc.

Likc ell mrcecssing cquinment, the onne-lants hove rlse smeeific conditions

for the west cconemienl -roduction. Convereion of ores vith loss tonn Wk e owill

raisc the »ric. of lur=on Loeyond a toleratl cost nr.e o7 = i ansbicT sonse = ST AN

over the nriec of scera-. Thus, th. ennuel lu-non ~roductiog wall IRTL RN G SIRENTS ey |

. - TR

to canitel cx-~onditurc. Therofore, it is nccossary = froe tho weononin noint ol

t~ usc for the Ecnnenrcecss orvs with weroe thar 3¢ ke, 3f ~os ssi'l o Sooivhoroy this
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will bc piven by minine eondi<ias, somowh ¥

)

T will oo nieessary to uge o
suiteble mixing of ~»ee end, finslly, it rey o found, *ent ¢ low~cost -vocontration
cef ehorye will Lo odvanto-oovs oven fer -oan=s3las, w9 for cxemmle in Tolond,

The judping of the Denar=rocias only from the -oint of viiw of acrnw= srievs
c¢an aot Do ex-lleitly aorccd hu, o Censidirotion of ceonomic necds which would
regneet the relotion of wmmtwn eosts o Jurmop 1o e croiuction costs of othoer

- remlaeeable row paterdlls, sbould roeresenc the miin doefeive critorien for the

introduction of the Lunp=-roe.se. Coririsen of doivstic roations with relntions

on the vorld natkct 1e anc ther el“i'&or'@ one - Pinclly, ’{fa'ﬁr*é‘;,fi’sﬂﬂ cf domostic misiagr
fgmsi *!'ﬂdﬁétian eestg wit h the e;iipigagzy snd oversll effcet of the wanended labours
: ”?Iﬁ eur o~inion, those exitor "S&i‘;’*'ﬁaﬁ} iawz*mfigﬁ; then the gz:rsm ariec tﬁiﬁﬁiéﬂ and
w11 be to & full oxtent velld cs-cefslly for doveloming countrics, whore 4
of mntionnl ﬁemow will 60ﬁxtitﬁ‘¥x‘ % &n@i!i‘i teetors S
One of sconomie mm!itwam of introduction of the Founenrocess is nhe} the
‘assossmont of & minimun %&ﬁn%‘ﬁiﬁﬁc ~lant sigcs For onerstion TeOwonsy '3 eaﬁwt
time diﬁribﬁtigm end utilization cf Inour, {‘;“Q&{i use of coui-ment nnd unifam
nroduetion throushout the year corrve-onds to e ~lony with et least three kiiue The -
= _m«a&gity of such & ~lant will t&em da*gmi on th. kiln sizo cnd on the twh&iw&l
~ ond omoratin: standard of the cqui-ments Tlant with 3'uilne of 3,6 m. i éiamw"',
gai 60 m. 3ea§th till iz&m T3 yﬁnriy th ut oh wt %ﬁ,ﬁm tons of ore with & ﬁam,:
*'iﬂ cnatem. ) §¢ ths«ﬁt kilne will ,ngnimﬂé afit;z zyciewﬁriag e&w}eﬂ, &e e
; toh~ut ey l'iii to iﬁﬁ,ﬁﬁ% izma rcovery in the easv of t’%{ ﬁw’waﬁw af
't"‘f,w:ﬁmga, the kilas should »roscas over 50C,000 tons ore yearlys

In thesc eonditions, the ealeulation of conitel costs of & future ~lent !ill
very comliected, because the creetion of a comm? ete metallurzicnl works = not only
Renn=—lant = will bc mteriedly fnflucaced by th. quantity of roawv matcrials und by
seogranhic conditions. Therefore, the ~lent 12y cut will bhe quite differcnt.

Neverthcless, o number of dote is wveilelle, sc that € wreancetive eonsumcr con receiws

in o short time o summry of comitzl ecosts rec erdian~ to rcel conditions of ¢ future

unconventionnl metallurcicni virka, Generally, it may e seid that canmital costs

will imgrove with reducin the wize of ¢ medern Conneloat in cem arison to o Renn=

nlent in its orizinel laycute iayouts wnd cwomeles of architecturel desipns of

rinnnl and future denneslonts nre coeondod to thie n-or,
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Therclore, the creoetion ol medern Lenns=lanis mpy o roeommende) for fPecs,

whure o ro-id construetion with low cn-itol coste and without desendenec on

metellurpical ecoiv ia required, Doeision on the construction of a tenne=lant cnd

of £ commlcie setollur~ieal works without hlost furncces may, of ecurse, be mede
enly on the Losis of & thorou h cx aiastion of suitalle raw moterinle and ~ewer
sources of & narticular ccuntry.




STREL SY:P.1Y63/
Teehnienl Pancr/a.6
nage 10

Fi!fo 1‘

Mg, le.  Joyout ofp

1. Bridpc for transnurting rov matericls from Momopenizing storape yords

2. Chargo ~pru~arntion .
3. Fluo=dust coliection

Sridpe for 4rnnanort of Gb&i"zu mixtures
T Flue dust chambes ’

%
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Type of ore
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+ chenosite
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Fomlil orc
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sroducts of
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Fo

32,01

17=19
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*) in~lysis ~rplics b notileborrin: chorpe
) Cnly C.12 to wolGp 5 using lowesulphur gf"f
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lower the ovoer-ll vor o owtsl cont. rt*
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