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Method of Operating a Pelletizing Plant.

Abstract: The invention relates to a method of operating a
pelletizing plant for additional treatment of iron making,
steelmaking and pellet plant residues. The pelletizing plant
comprises an indurating furnace in which green pellets are
charged and fired to produce hard pellets. The method
includes: preparing iron ore green pellets; and charging
and firing said green pellets in an indurating furnace. The
method is remarkable in that agglomerates of by-products
are charged and fired with the green pellets in the
indurating furnace, thereby producing hardened pellets
and hardened agglomerates of by-products. A pelletizing
plantis also presented, which comprises a pelletizing
section (16), an indurating furnace (12), an agglomerating
section (40) for producing agglomerates of by-products. A
feeding arrangement is configured to charge agglomerates
of by-products into said indurating furnace, together with
the green pellets. (Fig.1) LU100075
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METHOD OF OPERATING & PELLETIZING PLANT
FIELD OF THE INVENTION

The presant invention gﬁn@m%i reiales o the fleld of fron meking. Mors
particulady, § relsles b the agg;is;mwmm of fron ore by pelietzstion and
specifioally fo a method of opsrating a pelistizing plant

BRACKGROUND OF THE INVENTION

Ag Hois well known in the gt the Dlast fumnace s 8 countercurrent gas-solid
sty i which the solid chargs malerisls muwve downward while the hot
sscuohyg gases How upward, The best possailis contast betwesn the solids and
the reducing gas is obizined with 8 permaable burden, which permils aot ondy &
high rate of gas fow but also & uniform gas fow, with & minknum of channeling
of the gea

in this context, sgulomerstion processes have been developed in omder fo
cnabls the use of fine malenal, improve the burden permsebility and thersby
reduce blast fumsce coke rates and increase the rale of raduction. They also
permil rsducing of the amount of fine msterial binwn owl of the biast furnsos inty
the gas recovary sysiem, Furthemors, i ronmaking fumscss, sgaiomersted
mstenials, when they havs the proper chemical composition, can substiiute for
lurmp ores used as chargs ores.

Sinlating and peflelizing processes are Roday the o maier sgglomsestion
processes, sspecialy for the biast fumace. Bintersd ore b made by partisliy
maiting and sintering coarse fron o 0.8 o 3 mm in size inlo products having a

size of 8 o 80 mm The sinlering process uses the combustion heat of ooke

hreazs {Tusll

P

FPaliels are mads from fron ore that is finer than that used for sintersd ore, The
fine-graingd ore can be mistively easily formed into spheroids, oalisd green
bails, ty\mm;y with 2 digmsier ranging rom 8 o 18 mm. The green balls are
fired do han! produst pellels, so-calied indurstad poliabs or simply pelisds.
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These pellats have atiracted grest intersst sines they s wel adapied oy use
as raw matedals for blast furnsoss, but aiss By dived! reduction fumacs

n gansal the pelistizing procsss s desirgble for agglomerstion of finsly
dividad conceniratas because they ane normally of such fine size that they wil
form inte 2 green ball with ttle difficulty. Concentrates and high grade ores that
are not suilable in size for paletizing are in some cases ground o the required

The inlerest fiv padels bas incressed in modam countriss, where pelistizing
plants have been byl with the gosl of producing msterial for biast fumeace
under strong shvitonmental reguintions.

This baing seid, sintsy ramaing an stiractive process since | aliows the Sexibility
{0 process ores as well as byproducts of ron maxing and stes! making

P

ndusiies {oxids and matalic dusts), commonty rafer o 88 “rever! matetialy’

QBJECT OF THE INVENTION

The obisat of the present hwention 8 o provide an Inproved conospt of
pelistizing plant, which can more flexibly handle fon ores and by-produsts
produced sither by an intograted plant, or & direst reduction unlt of a pellst

plant

Thiz chisct s achisved by a methad a8 clalmed 1 claim 1
SUMMARY OF THE INVENTION

th this obleclive in mind, the present invention proposss 8 method of
aparating o pelieticing plant with traditional ore Tead and some by-producis. The
polistizing plant comprisss an indurating fumacs 1 which gresn pelisls are
charged and fired o produce hard pellels. The method comprisas the steps of
orapanng ron ore baged green paliets; and charging and firing the green peflels

i the indursting fumaca.
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Avcrding fo an important aspect of the bhwention, byproducts praviously

agglomeratsd sre charged and tied with the green pallels it the indurating

furnace, whereby hardenad peliets and hardensd agglomenstes of byoraducts

gre producsd in the indurating fumace.

A remarkable sspect of the present vention & thus the processing of
apglomerates of by-products in the indursting fumnace, togsther with gresn
pehats. in ofher words, sgglomearaiss of by-products and green pellets undergs
connurrentsimutianeously the same thermal treatment for thelr hardening in

the ndurating fumace,

The fermn by-producty’ s hareln usad to genacally designate the ronmaking,
the sleeimaking, the pelistizalion and the dived? reduction waste matadals, ang
may hpically include one or move of steaimaking sleg, mill sosle, sorap fines,
oxide fines, dust and shudges collacied in offgas Ines, Snes feclions o the
soresning unds, sludges e or fuxbeanng blast fumace beprodusts. Thesse
by-products, alee known as reverls’, may typloally have 8 size in the range of

SRR R
S48 o S mm

The byproducts are preferably sgolomerstad by @ compscling process vis
pressurized roflers, as i known in the art, fo form the sgolomerates of by
orodusts. The by-products may be processed in an edrusion or ol devins,
sphionally ngather with an addiive {e.g. Bme, binder, ein), o form umpy
products of pradetemined shaps and size. & so-valled briquatting maching can
e used for the preparation of briguetls-dike sgglomersies having 8 none
sphetical shape  with dimensions grealer than pellels. Preferably, the
briquetes/agglomerstas of by-products have s minbmum skee of 30 v {0 sl
aimensiong). For axample, the brigustles may be 20 x 30 3 30, e 20 x 30 5 44,

all pxprassed i ryn, o aven larger 8.0 B0 s 40 x 100,

it shall be apprecialed that, B the process scoording o the present imvantion,
golomarating process is used fo produss sggiomenates of

~

the briquetting-lype s
weprodunds that are chargsd togather with the green pallets in the indurating
fumacs. This i b be put in contrast with conventions! plants, where lvigustiss
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are not tharmelly hardensd and dirsctly chargsd into the bigst fumace o the

elenttic fumsea.

& great sdvantage of the present invention & {6 provids 8 pelistizing process
and plant that s adaptad o completely subsiitute a sinter plant In & cosl-based
ron making instalistion. Ancthwr great beneftt s for gas-based fron making
plants, whers the prasent process provides s circular lschnology, Indeed, as
sirder plants are more and move being challsnged with higher amounts of finer
pon org, the present ivvantion offers an altractive allemative pronses rouls for
customers operating bast furnaces. The invention may be of patticulyr nlerest
for gas-based ot making plants operating with ron org pallets, where the
nreserd process makes it possible o praduce pailets and real sl vprodusts
with one lschnolgy ~ whargas clrant gas-hazed von making plants fransfer
such fron waste inlo other feniiities, pulside the plant boundaries. The present
invantion thus constitules an atraclive solulion addrsssing alse savironmental

sspeoks and namely washs manggement strategy It 8 ciroulgr technology.

Tha palists are conventionally prepared i 2 balling section of the plant, using
baling squipment that producss spheroiaal or ball-ke aggregates referred to as
green palfels or gresn bells. Any sppropriate enquipmant may bs ussd, o
W drut of 3 dise pelislizer. Pallels are prapaed Som s fined

s

parbouiar s balll
grained mixture that includes maiply ton bearing material, in parlicitar ron o,
and some additive(s), in partoular 8 binder {e.g. bentonitgl. The maleral ready
for halling has a grain sizs below 015 myn with about 80% thersof below 48 um

{ia. minus 325 meshl

In the prosent process, e gresn peliels typloslly preferably contain st least
1% lron e, and have a diamely I the rangs of 8 {o 18 oun, preferably &
14 mm, bepically with 8 mean diameter of shout 12 mm

The induraling fumasce can be based on any appmopriale feohnoingy, 9.

fravaling grate fumaes, grele-idinecooler, or airouler induration fumnace.

Froforably, the aggiomarates of byprodusts and grean psfiels am loaded on
the chargs convever of the indursling fumsce In two supsiposed layers, the

R T T T
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upper laver mainly comprising the agglomarstes of by-praducts snd the lower

Byver mainly comprising the gresn pailets.

The charging % advantageously made by means of a sagregating unit recelving

the green pelids snd sgglomeratss of t}y“;\m:ﬁ;m%s and distibuting the e into

the upper and lower lavers, based on pariicle sive.

These and other foaturas of e present process are aln recited In e

appanded depaadent olaims,

Acoording o another aspecl the invention concems s polielisnn plant

comprising:

a pelislizing section for producing green peillels somprising fine on ongy

an indureting lurnaes for firing ssid groen pollats o hardened pellsds,

a foeding arangsment configurad & charge ssid green pelisks onlo 8 chargs
sonveyor of sgid indurating frnace! and

sharacterizad in that i further comprises an apglomerating seclion for producing

agglomarates of by-products, and in that sald fseding smangemant & fucther

configurad o charge said agghomarstes of byprodusts info sald indursting

Rurnacs, together with ssid graen pelists,

The shovs and other featurss of the prosent pelietizing plant are also reoited i

the appenasd dependant plsims.

IRIEF DESCRIFTION OF THE DRAWING

4
,

The prasent ipvention will now be desorived, by way of sxample, with reference
o the sccompanying drawing, i whigh:

Figure 1 & 8 procsss flow diagram of a peliclicing plant according o an
ambodiment of the invention,

DETALED DESCRIPTION OF PREFERREDR EMBODIMENTS

As B s well known, pelietizing plants for the ron making industry involvs

gensrally the liowing processes!

5 H A T A Y
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~  material praeprocessing, in patticudsr gringing,

~  baling

~ irwdumal a‘}«‘*

The pelielicing plent sccording to the present imention, an smibodiment of
witich is shown in the Bgure, also relies on thess fyes procssses, whinh are
briefly described below,

in the malersl pre-processing slage, the ron gre s ground inte Snes having
gualities requited for the subssguent baling process. The prelreaimant may
tepdoslly nclude concentrating, dewstenng, grinding, drying and prowetling. In
general, kevgrade fron ors s ground into fines to upgrade the susiity of the iron
OrS, ramoVe ganguss containing sulfur and phosphorus, and contro! the sipe of
this grains,

Conventional grinding methads are roughly calagorized as o the Sollowing thres
JVLSG

11wt gringing - dry grinding

2) npan-sireult grinding - dosed sireult grinding,

3} single slage grinding - multiple slags grinding,

These methods are used it combingtion depending on the fyposs andd
charactenstics of the are and the mixing ratio, feking intn gocount the soonamin
fonsibility,

Nexd, the godd of the balling process is o prodics spharoid-typs gresn paliels
{aise refarred {0 a9 gresn balls) from the prewwelled malenas! prepaed it the
pravious procsss. The balling squiptment may comprise & balling drum o 8 dise
nediatizer, which are the most wdely usesd R Rwming gresn balls,

in the indursting process, the green pelisls sre chamged o & fumage, in which
thay are Sred, o increase thelr herdnsss. The fodlowing fumsce systerns may
b used for bwdurating pelists) 8 bewling grafe (streight gralel syslem and &
grate-kilnosoler system. The fraveling grale system consisls of & single unit
which moves a sislic layer of polleis. The syslem has 8 sinpls shucturs for
drying, prehesting, Sring and oodling peliste. Due o e relative sase of

v
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operation, along with sase of scaling-up, makes the syslem one ussd by many

sants. The grate-kiln-ooolyr systam consiis mainly of & grate, 8 kih and &

coplar, respectivaly designed for drvingfprehesting, fring, and cooling the

pollete. This svziam slicws controlling indiidusily the residence e in sach

zong of the limace.

Figure 1 shows o diagram according to one smbodiment of the pragent
pelistizng plant 10 The mislerial pro-processing seclion may use the shove.
desoribed conventions! malerial for grinding and handiing bulk materdals, or any
other approptiste equipmant
Redfarenos sign 12 designates an induraling fmace, which comprises comayar
means 14 for ransferring the material throughouwt the furnace 10, The indurating
fumasce 12 & preferably of the raveling grate type, Conventionally the fumaoce
2 comprisss zonas for drying, preheating, firdng and cooling (not shown). The
e ronss are amangsd one allsr another. Each zone s held al »
predstermined femperature, and heat exchangs ooowrs via hot sl aondfor
corbustion gas o e the pellelz. in the Uavel grale fumnace 12, the charge
aonveyor comprisss an sndiess grate car consisting of grate bars wilh side
walls, i which pellets are chamed ypically over 3 laver of sieady fired
materiah. The green pelists on the grate aved thiough the zones for drving,
praheating, fring and cooling.
&f the fumace’s outlst, the hardened pellels and hardened saglomaraies of by
produnts are dischargad together, and may be sorsenad o separals them by
particle size,
§ shall be sppreciated that i he prasent padlelizing plant 10 o tyoes of
malnrials gre fod inlo e induraling fumace: green peliets and brigqustie dive

aggiomenates of by-produdts,

>

in Fig.l. ons will recognize the conventional balling section 18, | compris

5

S8

%

storags bing 18 contgining fing grained materiat rasdy for balling nle associaed
taling squipment 20, The storage bing s incsled downstraam of & sel of aw

malerdals storage bing 172 and mker squipment 170 of e pre-provessing
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section, A desired recioe of raw materiale & prepared on 8 conveyor belt 17g
and conversd o the mixgr squipment 170 The mixture & then fotwarded to the
renpactive bing 18, The balling eguipment 20 may be o balling druw of 2 dise
patletizer. Green balls formad in the balling equipment 30 are dischamed on a
main collenting comeyor 32, typically & el conveyar, 1o carry the on-slze green
peliels fowards the fumase 12 The tansfer of the green peliels onte the
sonveyar 23 & done by a roller sorsen 24, The rofls of the roller sorean 24 are
configured such thal green pallelr with desired siee procesd fo the msin
coliscling conveyty $2, whemsas undersiced and ovarsized polints se wall a3
fines s soporated and collenied o be reoycied back b the hing 18 The
sxoyoling routs  indicated 28, Typically, the oollected material is recylsd back
to the bing 18 or can also be conveyed o 8 mixing syslem o properly

homogenize afl raw mabarials as sppropriate for balling.

The storage bins 18 contain a mikdure of ready o mik malerisls, which depands
on the desined composition for the green pellats. Typloally the mixtus
comprizes o laast ons tvpe of fine gratned iron org, vpioally with 8 mesh minus
330, and 8! least one additive, sg. bentonite or imestons, Annexed Tabiss
angd 8 lst possible malerialk for the proparation of grsen pellels and thelr

propetiag,

it shall ba approcisted that the present palletizing plant 10 further comprises an
agglomsrating ssotion 44, for forming sgghwmerates of rewars-products. As oan
be sesn, the agoivmeraiss formed in this section are also bansfermsd towards
the indursling fumsce 12, In the shown embodiment, the agalomerates of by
products ate dischargad on the main collecting conveyor ball 22, with the green
The sgglomearsting section 40 comprises o slomgs bin 42 with the by-products
o be sgglomersted. The hy-produsts may be storad In bins 418 upstrsam of the
siorags bin 42 One or moms tvpes of by-products s discharged on & convayse
bell and forwardsd o the storage bin 42, optionally vis 3 miving/grinding
eauipment 410, These materials are then compasiad, typically via a pressurized

S A N
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rofiers device 84 o form lumpy products of predelanmined sizs. The formed
aguregates ang discharged from davice 44 in g sorsen 48, where undersized
material s moyclad o the storags bin 44, a8 indicated by retum Bine £7. whils
the qualitied agglomerates are transferred onto the main collecting comvayor 28

Table 3, in annex, gives an examplary st of by-products that can be used for
preparing aggkemerates it the context of the present process, fogether with
vical grain sizes,

Az can ba ssen in the Figwe, the green pellets and asgglomssaias of by
products are prafarably charged into the fumace 138 i bvo superpossd laysrs.
The lower laver 50 on the baveling grale 14 comprises mainly the gresn peliets,
The top laver B2 is mainly formed by the agglomsrates of by-produnts.

in the embodimsent, the fumace feading uni 54 comprisses & double deok miller
gorpen device comprising supsposed set of il configured v cany the
agglomerates toward the Tumace. The top roll arrangament 84, s conligursd to
fransfer the agglomerates of ayw:w"sdaa%\ fo the furnace, whersas the lower roll
acrangement 84, s configurad to cany the green pellats o the fumace. As & will
be understond, the spacing batwsen the top rolls &dy is gefined so that green
padiets Tl tyough the rolls onto the bwer rolls 54, Likewise, the roll spacing of
the lower scraen B4 i such that green poilels with 3 given minimum side am
carring o the furnace, while undorsizad groen peliety, partivles and fings fall
through the lower sereen 845 and ars coliected,

The ands of the respective soresns 544 and 545 are pasiioned 8o that the gresn
nofieds ars deposited first an the furmnace convayor 14, forming the finst layer 56,
and the aggiomeralss are deposited by the second sorsen over the finst ayer
53, 1o form the second laver §&

The ratic behwsen gresn pellels and agglomeratss of by-products, in particuler
the thickness of sach laysy 50, 82, tan be vared by adiusing the amounts of
sellats and briqusties deliverad onla the main collacting conveyar 22,

Y
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The undorsized grean pelisds, particies and foss oollscied ot the lower sorean

H4; are ratumed to storage bin 42 vis a refum route 58, 1o be reovdisd into

briquaties.  should be notiosd that when the sgglomessting section 40 & in

opsration, all undersized matedal from the fumase feeding syslem 84, Is

preferably conveyad o the slovage bin 43,

Alfernativaly, the pallats, parficles and fines colietisd at the lower sorsen 54,

ey be resvoled twwards the pelletizing seotion 18, as indicated by relumn moute

88 {dashed Ung) This & relum roule is pamely used when the agglomarating

sectinn 40 s not in cparation.
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REVENDICATIONS

Procédé de fonctionnement d’une usine de pelletisation pour des fours
de fabrication de fonte, ladite usine de pelletisation comprenant un four
de durcissement dans lequel des pellets crus sont chargés et cuits pour
produire des pellets durs, ledit procédé comprenant :

la préparation de pellets crus de minerai de fer ;

le chargement et la cuisson desdits pellets crus dans un four de
durcissement ;

caractérisé en ce que des agglomérats de sous-produits sont chargés
et cuits avec lesdits pellets crus dans ledit four de durcissement,
produisant ainsi des pellets durcis et des agglomérats durcis de sous-

produits.

Procédé selon la revendication 1, dans lequel lesdits agglomérats de
sous-produits et lesdits pellets crus sont chargés sur un transporteur de
charge dudit four de durcissement en deux couches superposées, la
couche supérieure comprenant principalement les agglomérats de sous-
produits et la couche inférieure comprenant principalement lesdits pelliets

crus.

Procédé selon la revendication 2, dans lequel le chargement dudit
transporteur de charge est effectué au moyen d’une unité de ségrégation
recevant lesdits pellets crus et lesdits agglomérats de sous-produits et

distribuant ces derniers dans lesdites couches supérieure et inférieure.

Procédé selon la revendication 1, 2 ou 3, dans lequel ledit procédé
comprend une étape de préparation d’'aggiomérats de sous-produits, qui
inclut le traitement de sous-produits, en particulier a grains grossiers,

avec des additifs et facultativement des fines ou autre matériau portant

LU100075
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du fer, dans un appareil de compactage pour former des agglomérats de
sous-produits.

Procédé selon la revendication 4 dépendant de la revendication 3, dans
lequel lesdits agglomeérats de sous-produits sont préparés a partir d’un
mélange comprenant :

des sous-produits incluant du fer et/ou des déchets de fabrication
d’acier ; et

des fines recueillies de ladite unité de ségrégation.

Procédé selon l'une quelconque des revendications précédentes, dans
lequel lesdits agglomérats de sous-produits sont formés comme des
blocs ou des briquettes avec une taille supérieure a 16 mm,

préférablement supérieure a 20 ou 24 mm.

Procédé selon l'une quelconque des revendications précédentes, dans
lequel ladite étape de préparation de pellets crus comprend la
préparation d’'un mélange de matiéres brutes incluant : du minerai de fer
a grains fins et d’éventuels additifs, en particulier un liant, et le traitement

dudit mélange pour former des pellets sensiblement en forme de billes.

Procédé selon la revendication 7, dans lequel lesdits éventuels additifs
incluent des sous-produits fins avec 70% en poids des particules ayant

un tamis de moins 352 mesh.

Procédé selon I'une quelconque des revendications précédentes, dans
lequel lesdits pellets consistent en plus de 61% en poids de particules
portant du fer a grains fins, en particulier de particules de minerai de fer ;
et préférablement lesdits pellets consistent en au moins 80% en poids de

particules ayant un tamis de moins 325 mesh.

LU100075
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10.

1.

12.

13.

14.

Procédé selon I'une quelconque des revendications précédentes, dans
lequel lesdits pellets ont un diamétre dans la plage de 9 a 18 mm,

préférablement 9 a 14 mm.

Usine de pelletisation comprenant :

une section (16) de pelletisation pour produire des pellets crus
comprenant du minerai de fer fin ;

un four (12) de durcissement pour cuire lesdits pellets crus en pellets
durcis ;

un agencement (54) d’alimentation configuré pour charger lesdits pellets
crus sur un transporteur de charge dudit four de durcissement ;
caractérisée en ce qu'elle comprend en outre une section (40)
d’agglomération pour produire des agglomérats de sous-produits, et en
ce que ledit agencement d’alimentation est en outre configuré pour
charger lesdits agglomérats de sous-produits dans ledit four de
durcissement, en méme temps que lesdits pellets crus.

Usine de pelletisation selon la revendication 11, dans laquelle des pellets
crus formés dans ladite section de pelietisation et des agglomérats de
sous-produits formés dans ladite section d'agglomération sont déchargés
sur un transporteur (22) commun, transférant les pellets crus et les
agglomérats de sous-produits jusqu'audit agencement (54)

d'alimentation.

Usine de pelletisation selon la revendication 12, comprenant un premier
chemin de retour (26) pour des pellets sous-dimensionnés ou
surdimensionnés, recueillis lors du transfert de ceux-ci sur ledit

transporteur commun.

Usine de pelletisation selon la revendication 11, 12 ou 13, dans laquelie

ledit agencement (54) d’alimentation est configuré pour charger les

LU100075
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15.

16.

pellets crus et les agglomérats de sous-produits en deux couches (50,
52), avec lesdits agglomérats de sous-produits au-dessus.

Usine de pelletisation selon I'une quelconque des revendications 11 a
14, dans laquelle ledit agencement d’'alimentation comprend un

ensemble de cribles a rouleaux (544, 54,) superposés.

Usine de pelletisation selon I'une quelconque des revendications 11 a
14, comprenant un deuxieme chemin de retour (58) pour recueillir des
matiéres sous-dimensionnées et des fines dudit agencement (54)
d’alimentation et transférer ces derniéres jusqu'a ladite section

d’agglomération.

LU100075
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Abstract

The invention relates to a method of operating a pelletizing plant for additional
treatment of iron making, steelmaking and pellet plant residues. The pelletizing
plant comprises an indurating furnace in which green pellets are charged and
fired to produce hard pellets. The method includes: preparing iron ore green
pellets; and charging and firing said green pellets in an indurating furnace. The
method is remarkable in that agglomerates of by-products are charged and fired
with the green pellets in the indurating furnace, thereby producing hardened
pellets and hardened agglomerates of by-products.

A pelletizing plant is also presented, which comprises a pelletizing section (16),
an indurating furnace (12), an agglomerating section (40) for producing
agglomerates of by-products. A feeding arrangement is configured to charge
agglomerates of by-products into said indurating furnace, together with the

green pellets.

(Fig.1)
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Re ltem V

1.  Preliminary observation

1.1 The apparatus of claim 11 is partially defined by process features, e.g. .. fine
iron ore..."or 7. by-products ...". Process features are not necessarily limiting for an
apparatus which has (o be distinguished over the prior art by an apparatus feature.
Thus, the apparatus of claim 11 is limited by the following features:

a pelletization line, an induration furnace, a feeding arrangement, feeding conveyer
and an additional agglomeration line.

2. Referance ig inade 10 the following documents:

D1 US 3864119 A (WHITAKER ORION C ET AL) 4 February 1975
(1975-02-04)

D2 US 3 333 851 A (BAN THOMAS E) 1 August 1867 (1967-08-01)

D3 US 2015/128766 A1 (REIS JOSE ANTONING ALVES E SILVA [BR] ET
ALY 14 May 2015 (2015-05-14)

3. D1 discloses a method and an apparatus for producing heat hardened
agglomerates of mineral ore such as iron oxide ore {cf. col.1, L8-14). Beferring to the
drawing and the description col.2, .52 1o cold, L1186, green peliels are produced from
iron ore in the balling drum. The pellets are then heat {reated in the rotary Kiin, l.e.
indurated, and screened on decks 41 and 42. The pellets fings not passing deck 42
are returned {i.e. by-products) {o bin 50 and pelletized by means of balling pan 52.
The pellet are then charged on the green pellets (4) layer on the travelling grate 10
{i.e. conveyer) and charged into the rotary Kiln for induration. Accordingly, the subjsct-
matter of claims 1 and 11 is not novel over D1,

3.1 Moreover D2 discloses a process for producing metallized layered ron ore
peliets including the sieps of blending with the iron ore a solid carbonaceous maternial
and moisture, forming pellets of the moist blend, indurating the pellets, coaling the
indurated pellets with moistened ore blend, and re-indurating the peliets {cf. col.1, L
10-20}. Referring to fig. 1, the undersized indurated pellets {i.e. by-product) are
retwrned into agglomeration process and charged on the conveyer together with the
green pelists, the latter including ron org, bentonite, limestone and coke. Hence, the
subject-matter of claims 1 and 11 is not novel aver D2

P LORAT-3 {separaie sheell (January 8007 {shaet 1}



WRITTEN OPINION Application number
{SEPARATE SHEET) LU GOG?S

3.2 Furthermore, D2 discloges {cf. fig. 1)an apparatus comptising two separate
pelictization lines. The peliets can be indurated {compare par.[0049] and claim 19),
thus the presence of an induration furnace, a feeding arrangement and a feeding
conveyer is implicitly disclosed. Accordingly, the subject-matter of claim 11 is
anticipated by D3, sither {see also paint 1.1 above).

4. The preferred smbodiments claimed in the dependent claims 2-10 and 12-16 are
either known from the cited prior or considered as a result of optimisation work
conducted by a skilled person without need of any inventive activity. Thus, the
subject-matier of those claims lacks novelly and/or inventive step either.In particular:

4.1 The lower layer camprising green peliets (clabm 2} is known from D1 {ch- col 4, L
13-18), Each of the process from D1-D3 hasto include “a segregating unit” {claim 3)
for distribution of the psllets on the conveyer. The ulilisation of additives {claim 4} is
known from D2 (cf. ig. 1) and also well known i the field. The recydling of fines from
segregating unit {claim 5) and corresponding return route from feeding arrangement
{claim 18} are considered as obvious measurement to improve the material yield. The
adaption of agglomerates size (claims 6, 8, 9 and 10) is resull of routine tests. Ball

shaped pellets {claim 7} are known from D1 and D2, see passages indicated at point
3 and 3.1 above. The systam known from any of documents D1-D3 includes a
comimon convey where the green agglomerates and by-products agglomesrates can
be charged {claim 12). These documents further include a feeding system (claim 14)
being able to charge green peilets on the bottom layer of the conveyer and by-
products agglomerates on the top. The addition return route for the undersized pellsts
collected during the transier of the pellets to & conveyer (claim 13) is known from D1
{cf. drawing). The use of roller screens in a feeding arrangement (claim 15) isa
design fealuwre and a well known aletrantive for a skilled person working in the field of
ore processing.

Re lHem Vil

1. The relevant background art disclosed in D1-D3 is not mentioned in the
description, notr are these documents identified thersin.
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