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RTICIRNCY :

ERY_WPIOODS_ OF _IROM_ ORE BRNKRICATION

fresen: state of bemefina tion teokaigue

The pressnt state of Lron ore bearfigatios technique s charasterised by sontinuewy

wyouth of commercial or. production, particularly of concentrutas, and by Amproviag their
cuality,

The problem of larze coale provaneion of hig

eéconomis task. The efforty of Tésearchers are direoted ty louking for effeotive methods of
iren ore bonencation, pProviding for producing high-quality iyen concentrates.

Laproving tne quality of ireu convantrates and he ungree of their benefication Yielde
Preat advantanpes. On the one handg s2ne  oust of iron acd ateel 16 pmuch decrnased and oapital
investments into ieon and steel iadustr; are rediced by 1(-.45% per cent, and on the other hand’
the Operating efficiency i dlrfnrpnt-nnopa 13 inorenged, the volume of ela

& decreases, the
ontput nf eaoh produntion unit raisesn and automatio sontro) of extsting furnaces 1ia faciliated,
The usa of pre=s¢duced pellets op8ra great possibilities in iron and steel tndustey, 30,

the development of the iron ore mining industry of the USSR 15 now dirested not only to ine
LTensing the production of anmmerclal iron oves and ococontrates tut %o the improvement of
their grade and raising physic:l preperties of agplomersted raw materials as well.

Magnets to QRArteitan oan be eastlly dreseed for predusing high-quality irog ore von-
aentrates, The effiolency of {heir henefication cepends no thet mineralogioal oompositica,
minerals rarticles 8lge, whioh can ®idely differ even tn the range of one deposit,

The existirg methods ol benefication allow Tor producing concentrates with 64-66 pot Fe.

The development of hizhly efficlent msthods cof low-qualiiy irom ore benefication fop
produoing hizh-quality onncentrates 18 most prosiasing in view of hoth high efficiency of

improving iron ore raw outerials fer iron- aud ateolmaking end Drogrees of powder metsllurgy
and prolesses of direot reduction uof iren.

h grude concentrates in the USSR 1a o big

Magne 120 end flotation twthod for produoing

high-guals LY oorgentratee.
The prastics of the Soviet industry ghows that the

-

improvemeut of irom ore *aw  materials




and produsiang sencentrates seataining 66-71 pot of irem is acoomplished by the wse eof muiti-
-staged and combined flow shesta 7ith ore and peddle grinding of magnetite quartsites. Deta

on the results of the improvemant by floatatisa of magnetit quartsites from the Krived Reg
deposits are as follows:

Concentrate

moosc?) yupch
susc)
Per cent of iren oontent')

6%,0
#3 84
Per nent of limeatone content 7 H
‘oi ’

Par ceat of iron recovery to the 93,8 9,2
up~graded concentirate

Ter cent of trom-content in tailingg 22,0 24,0
cf up~grading process

A lower ircn contrnt in the raw and the improved concentrates(concentrate II)msy be dus to » more
fine pevstration of non-metallic minerala iats magnstite,and a relatively high content of
iron sllicates.

The floatatlon up~grading filowsheets include three stages of conoentrate oleaning and
one control operation,

The rcagente used are: tall soap (230-300 gr per ton); sulfite cellulose liguor (2,0
2.3 kg per ton); soda-lime solution (3 kg per ton); pils 11,6 - 12,

The quality of up-graded concencrates from mapnetlite quartzites produced at Krivei Rog
benefication plauts meet the spscifioalions atated for the procesaea of direci reduction of
iron,

In 1967 the “Mskhanobrchermet® Institute developed a magnetio-floatation flow sheet
for producing high ~grade ooncentrates, this flow shoet diffaring from previous ones in the
possidility of additional magnetiy bemefi.aiion of floatation tatlings,thst 1s magnetic con-
ocentrates, tontalning up to 3U pet We,

The magnetic separation ooncentrate with an ironm content of 6&-65 pet ia treated by a
"reverss® anionic floatation, the tallinge of which are regrinded with subsequant repeated
magnetio separatiou. As a result the iron conteant in dump tailings remains the same as in
sagnetic separstion ones, The intermediste product of magnetic separation 13 returned to
floataticn, During floatation the following reagents are used: the colleotor bdelng the raw
tall o1l soap (60 per cent into the primary floastation and 40 per cent into the check one);
the depréssor belug the sulfit celiulnse alkali, viuasse of sulfit alkali, contaiming lignin,
which is the refuse of paper and pulp induatry; the adjuster sf media being the caustic aoda
alone or mixed with lime in ratic of 1:1.9 (p of medie betug 41.3 - 11.0). The reagents
are uded in following asmount3 2 kg per ton of eulfit-ocellulose alkali; 3 kg per toa of
caustio soda mixed with lime; 0,3 kg per ton ot tall oll soap.

When working to this flow sheet it is possible to produce concentrates
pot Fe: with the 81.2 pot recnvery and 41.9 pet yleld: the iron content in tailings ie
11.3 - 12.0 pct . The mineralcgical analysiz of the concentrate shows thet vraotioally thera
ie¢ no free non-wmetallic grains g it and 1t fully consists of iron minerals.

coutaining 71.9%

1) The numerator corresponds tc the raw concentrats; the denominator to the up-graded
ooncenirate.,

) Novo=Krivoroghski Mining and Benefication Combine

3) Southera Mining and Benefication Combine

4) Nortbern Mining and Benefication Combins.
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gmmg fiow ety Qnu‘ig.ﬂn ot
exidiged fyrrys, QXEQUS_quartaityy,

Ia the YOSR oxidised ferriferroun QUArizites are used only to a certain extent .

At the Centra} Nintng and Beneficatton Comhing (Xxivor Rog) 9,000,000 tons of axidiged
quartsites ore Processed by roasting magnetic Liow sheut and at lenegorsk Comding o small
amount of side recovery are ig processed ny Bravity-magnetig flow Blieet,

The beneficatiocn of oxidlizayg quartzites by roasting-magnet g method was starteq at the
Contral Mining and Benefioatiog Combine in 1942, The magretiving roast 1g carried out in
e x%a rotating ilns witn the output of 1y0g tons per day eash. They are fired with ag-
tural £A8, and for jron ¢, redustion 4 rombined redyc Lng agent (natura} 848 + lignits)

Duriag the wayy of the roastings plant d1trerent, Tiow gheetg of roasted ores bhenefigs.
tion bave bean irieq. The beat reaults were received whet using the liow ghgug inc luding
three stages of grinding auna four stagea of Bagmetic sepa: ution: s concentrate with go irma
sonteat of 1,5 . 62,0 pet 1s rroduced using  {iron ope containiag 23, Pot of magnetic
irom with the recovery rate . crude org 62 - B2

Thke development ang introduction or vortex chambers and fluidized bad furnacee are
gquite promissing for the advance of the Bagretizing-ronst pProcess.,

The teohno .. aGnomlc caloulat Long ahow that dres
of fluidised bed turnsces and vortyy chn
investmenty %7 ) times and the ¢ogt of cunversiog by 1.5 times.

When dressing ore inp a furnuor witn Tluidiged Yen one ¢
hining 62 pct Pe and tailings contiiniag
ol';, even using two-stuge &rinding,

A& a resuit or research work of tne 'Nehhmohmhermt" Inastitute, *Makhanobr* lostity.
te and Centyal Jetentific nad Recearch ‘

inatitute fop Fearrous Metallurgy other Tlow shests
for the beaefication of ox1idined
largest iron ore deposits. The fundgmenta]} proces

is floataiion oombines witt: Aravity and Magnetic methods of dressing (g
bigh intevsive elactric fleld)y,

N

an produce 0cnoentrates a0n-
7-12 pct re with 20 pet recovery of orude

®paration in g

In recent years two trends of 1y

On ore benefisation by floatation have been marked:
direet floatat ton of iron oxides

and reverge floatation of vante rook
At the fu)) 8¢ale prodaction 8aotion of the Central

“1on of 1nitia) iren ore with the use synthett
the Teoovary heiny Up 10 66,1 pet e, The fo
tlon: the oolleotor helrg c¢na Bixture of ratt
o1l (0,73 kg per con); sulfurio apiq (0,7 kg
fate (1.) kr per ton),

In laboratory ang Piint plant cond:tinns,
Tleatation without de-g Wming of materiil havy

7 acld collectors with the addition of solap
Per ton); )iquid glass ®ith aluminium sul-

aratems and flow shevte 01 reverse aniomic
Yeou developed 4nd teated, Allowing to

direot sne: 1t 1a success:ully sonducted in diluted slurries and hard Tater, ountain-
ing scids of hardness ahout b7,5°, besides it goes not require dealiming befors floata~
tion and Bop~¢oxic Feagents can be used.

In 1966 combined gravity-flcatation ang gravy

ty magnetio - floatation methods for
bensfivation of oxidized quartsites were

developed hy tha'lokh-nobroumt"md
-3 -




“Nekhanebr’ Institutes., Gravity bsnefisaticn was accomplished in spiral separators and

magaetic aayarniicn, in multi graddcat caes.

The studina fulfiiledyshowed the possibility of stapge quarteite beneficatiobh with iatro-
duoing up to 25-30 vl of dump ta)lings at the first stage of grinding (see fig. 1,2).

Mulili-stago Slow coonin uau be uled for (he denefication of axidized quarteites, where~
upno at the Tirst siage af crushing dump ballings are separated from the 043-0 = matertal,
st the second rrmee grein conceairste 18 regriaded to the Aiae of S0=nU pet - 0,074 mn
end produce g-avlly concentrate; at the third stuge intermedlate vrroduct of 92-96 pot ~0,074mm
18 dressed by raverde flaatattion or megnetlic separstion and fiocatation.

The data sharacterizineg rhe oxidiued yuartzites beneficatien by combined methods is
$hown Leiowihuih Piow ghocts have throe ztages of beseficntion):

W e e e e Y M S —— o ay

- L Gl 8 e e N W h S e 4w S e Mt e

[}
f irnvity-magnetic | Oravity-floatation

flo.islion flow 4 Ylow sheet
qheet )
o e - - R |
Yi214, per nent: ' 1
Dumr Guitines 5% the ficst atage : 24,6 ; -
Gravity concenteale ab Lhe second cbags i 29,5 ; 25,%
Prednst @it to tee thiri stage of z :
FREOCIN 2 LG o Lhe Ploseiion t 47,3 1 T4,5
! !
Iren oontent 1n sumnary cencentrate takiagy ' '
'
into acoount ignition 'ago, ver sen! . 62,3-63,5 z 62,3)-63,7
Iron recovery in sunmary concentrate, i :
per cent t 83,0 ' 8),6
! !

The calculntions indicate economic prerequisites for the possibility of wide utilisms-
tion of oxidized quartzites. It 13 most expedient to combine their processing along with
miaing of mugnetite quartzitea, The cost of product receivad from oxidized quartzites is
practically equsl %o the production zoet of concentrates produced from magn tite ore.

The use of compined mathods with floatation makes it posslible to produce concentratea
of higher grade froa oxidized quartzitssn,

The onuracteristics of up-grading by floatalion of frain gravi‘y concentrates and

onss, produoed by wagaetic ceparatios in a magnetic field cf high intensity are as
follows (in per ceat):

- e - . e _---_..--_.-».»1—.-...—.--..-»--.

Products and character'stics ! Initial product
1
of benefication t gravity son~ 1 magaetic
| oentrate H conoentrate
1 4
Concentrate: yleld : 87.% ; 66,2
1rnn coentent i 66,5 ‘ 6%,.6
Conocentrata(taxin; into account ' 67.8 1 67.7
ignition loases) ' 1
silica content 1 2.2 ! 2.9
iron racovery ! 97.0 ! 89.6
Tailings: yleld ' g2, ' 33.8
iron conteat ' theh ' 15,0 .
iToa recovery 1 J.0 1 10.4 E
Initlal product: yiela ! 3. { 70.0
iron content t 60.0 ! 48.5
ailica_recovery 1 11,% 1 27 .4
-~ ~ -
%%
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SULIZR TROM ONE MENTICATION

In the 1ren and steel iaduntry of the uwgsn they use a great amewmt
1748 opwe Withoyt prelinenary L34 LLENES SR SN ar
Krive: Ruz Lres Orve depceits amd Wy opes Pit teohmig
*Mient of these ores AVETAgFes 3-56 Lot ug that

e use of Suth raw matartgls doea nat PRovide Sap r,oh ah‘h?oney af converstion.

Ia vecent yoars rlitetent terhnologlan] f . w er i for the henefication of thess ores
bave been Gaveloped hy Mexhanohrchermet Inititute ane RITKMA, |4 bPartioular, for ¢he oree of
Sthe Krivhaser o luhor .tary ang pllnt piant technlque has baeq developed with the use eof

®agaetin separition in fultlogradiant S8barators, wiich alipws nigh rates of benefizattion te
e reashed,

For luwmp (L) .g» turnice) npeg tireg.gr

of hemntiiewsarsite
s Atmed Ly undergreund metheds is  the

4o at the Rursk Wagnet Anemaly. The irea
of 3litca 1647 per oeut,

age flom gheet for nagnetis 38paratlion eith twe
*tages of grindlag te develoned (ame f1g. 3}, mpe

sparation of magnetic aeparation were mamlere. at

The ragaet .. B€Paval 0. 0 Ly SlasJitier overflow PA® carri-d nut (g ¢ drum alectro-

“WAgRELLS multt -gradient TEPR LAt Laving the sige of 600 X 1200 wa 4hien was desipned by ).
*Mekhanobrehe rmg t Institute, e PPeratiag none of the 8parator :s filled wiin balls 7am,
ia diameter, tne mwuetic density nf tpe bail bed batng SULI=4SD0  gause,

The most favouradle sige of Erinling .t tne first BtAge iv U,B% F70=7% pet lower
than - 0,074 ma). ¥hegn £riading up v, 74 gy Pt jower thap - 9,076 dm a4l the firet stags of
bemefieation 5 pet of final praducta ‘o nieatrate and walle) g4 receivad,

The cleaning of Bagneile fracting Feselved by the watn fperation wes carried out im
& Bagnetio fimld witn Lhe magnetic densiiy (4 the peration aons about LOU0 guuss, the slean -
ing oy Boa-Mugnetic frantion . 1n a fieid with Wagnetlo Jensity of 11006 zuuse.

The third Stage ls rharscteried by returniag iatermedlate produsts of oleaning opere-
tioas te the thickenar fuct hefore the primary mAgnet iy  nperation of the third stage. It
18 aleo poesibile to return ilntermsdiate #riduots of the gegand Stage of besefication to the
thickoner juast before the sesand stage of #rinding.

Aseording tu the same fiow sheet 61, pet of concantrata Jontainiag A2.2pct Ve and 8,0
pet noz was renejived from hamatite ipcn 2ra, containing &4.1 PCt  Fe, the rate of recevery
bolag a2.7 ¢, The tron sontant 1n total - 1 liagze im 20,9 pet .

Along with BhEgLeLio beneflc.tiog flow shest magnetio - flnatation and floatation flow

Sheets were teated in the laboratory, two alternativee .f Regnstic floatatiom f]ow shest were
tested (see the tan), foliowing):

!uglaurtug data of mxidieen “re benefieatiag aceording to aiffarent

. - TS g - ————

Fhow w0y, ! Product i Yiel4 ! Iroa con- ' Iron rege-
! ! ! tent ! vapy

- $- - S— T e e v et e, S 't

Bagaetie ! Concentrute ! 61,5 t A2,2 ' az.7
! vatia PR ! 20,9 ' 17.
! Crude ope I 106.0 ! 46.) ! 100.90
! — 3 S SN |

Magnetie-flon- ,' Magaetls Leparation : 1 :

tation (ficata- | eoncentrate | 28.8 ) 62,4 ' Je.

tiem of the i1ater- ,

mediate srocuet of :‘Auuuon eorcentra- ; 3.8 : 2.0 : 3.0

the firet etage of . ' ) !

sagnetic separation




rs-m conoeLirate : L P ) { .2 ! O.8
1 Sagnetie seyparstion : ': :
. tailliaem A y 198 ' 8.9
! rivataiion tatliage 1 11,7 1 1.0 1 2.8
! De-siiming overflse ! 4.8 S ) : &9
t Total taiiings Vo, ro19.9 16,2
. Perma sre RN , (139 ; 100.0
! ! ! {
Magnetie flO.tltIOII(f.'ﬂ.l-‘Ehl_';;:ZAQ ion coieent- J : :
tation of primury magna-~ ; -°°® ‘l 63.7 ! 62.7 ' 8s.)
tic eeratian and YRS seperniten o TSP 8.9
Slemning of first 8taze | 4. .\ .ijon telitage NIRER bota,s ..
tailinrs fructions) ' Total tallines ' 6.3 " P 3.7
; Crude nye ; 10,0 ; 46.) ; 100.0
! — et e e —— e e e e st e e e
1-'163”:‘?.: m 1' Tancen . rate Z L ¥ i ; 62,0 —: .,o‘
t Taillags L. Y ' 18.5 ' 14.4
i rude ore : 100,0 : 46,) : 100,0
t 1] [} [ ]

—— e ————

Floatatlior of »egrin:is: %ot irterme.late product after separation of concentrats
and talllag~ at the firot stage  f megnetis ae aratton and floatation of magnetic free-
tinon of primusy pcxdluon o sasmelln separstion 54,4 pet Pe’ and cleaning of the

tallings of this operation (4h.d put Pe) are shown. Ia the last case durlng the firet

atags of bdeneflcation only dumy tailingsyneutaimiag 19,5 pct Pe are separated.
The reverie floatati'n f)ow =heet in hard water( 15,15° ) ine ivuded primary and son-
trol operations and tws cissntage cof froth product. The oconsumptior of reagonts 18 a8
Tellows: 0.8-1.0 kg per ton rf sodiur 'vdrate; <. Kx per ton o1 eu'fite alkeldl vinasse; 1
0.3 kg per ton of tall oll 130ap.
The highest engineeriry data ware bStaloed whea using floatatien and sagnetic-fleate-
tionflow sheeta with separatisn of tailiags »t the first stace of magnetic separatiea. Ia
this case the iror content in ‘he - nirs'e i3 b2.0~6d.7 pot, the resevery being 03,6~

«~B6e3 Pl tilietic separation flow sheet permitting the 82.7 pot recovery eof ireas
iato concentrate is Juite promissing.

The use of magnetic separation in muiti.grad‘e
stage~-by-stage tenefication fiow

septrators allows to realice a
chesi for uxidized sr-a, 1t g1ve up tae use of reagemts
and to improve the conditinns of Zine-grained concentrate {iitration. It ia quite edviewm
that ailow shest for oxidized jrun Jres bensfioatior can be finally chosen oaly after

teohne~eoonomioal comparisor o them, “earing 1. mini the results of pilot plant tests and
design studies,

NE_ sTH0L; OF JHoN i, JONC g
AGCLOMSRATTON

Ia the UiSK the fundamental metiod of agglomerating fine eores and concentrates is
sintering. The capacitr n® wxl:iting - julpmeat allows to produce msore thaa 129.000.000
tons of sinter per year. The main trends in deveioping methoda of sistering are the 18~
tensification of the proce=z ani the irprovemsnt of sin.er quality. The precess of
sriquetting did not find 2 commercial spreading 1o the USSR. iIn ceansotion with the wti-
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11sotten of magaetit f1aely~Adiseeminatsd ores and with & slguificant growth of fisely-

-disseminated concantrate productiom, the prooess of pslletizing has beed widely developed in
regent Yyoara.

% _PRODUCTION OF SKLF-PLUXJNG PELITS

Pelletising fina-grained eoncentrates 18 an cfficient mcthod for sgglomerating this raw
saterial of new type. tois 13 due to the wniform grain-sige oomposition, high degres of
geduotion and pellets stransth an well as the possibllity of transportation of indurated pel-
lets to great dieterces batwaen mines and iron &nd steel plants without decr:asing thelir
strength and generating fine: . The effiolency of pellets use tn blast furpace pract
explatned not nnly dy thelr high propertiss but sowetimas 18 also due to 2 higher Llron
gontent in the tuitiul concentrate of which peilets ars made, as compared to crude iron ore
used 1a the blast-furnacs durdan or the lron ore component of the sinter.

toce 18

In ooatreat to the USA sad Canaia the process of pellstizing began to be developed 1n
the USZR after the production of self-finxlng sinter had been wnstered; ths use of this sinter
sonsidernbly contributed to Lhe improvemant of blast-furnace practice. The uss of pellets
wnéar such condiiions 3a mor4 expedient than that of self-fluxing alster, and this permits
to aompeusate the hiph cost of pelletisinz.

As ths waste rook of conocontratee ia acld by nnture, a3 a rule, the use of self-fluxing
pellets is most efficient. Thercfcore in the USSR the noain ntientlon was pald to the pro-
Juetion of this kind of pellets, the dezigns of firat pelle

tising plants providing for the
1atroduation of limestone 4pto the pellets composition.

Presently two commercial pelleticing plents producing anlf-fluxed pellets are working
1:. the USSR.

At the SokclovsieSarbaisk kiaing ant Ponefication Combime peletising plant (Rudayli,
§' rtansl region), desirned 1p 1902, they use magnetite ooncentrate coataining 63-67 pot Ye,
#. pot 8i0,, 1.% pct Alaab and sbout 2.0 pot Ca0 + MgO. Tha rated capaoity of the
oloit 48 B.t00.,0CO tons of pellats with the basioity of 4.15. When reaching the full
ca;-..olty’iz indurating aachipes @ill work having useful firiag ares sbout 108 &q. M
eack. Two machines were put into operation at the emd nf 19633

at pressnt nine B8~
achines are opesraling.

The oonoentrate procesdes to pelletising through a sheltered storebouse.

~atisfactory pelleis are produced from o ooncentrate consisting of 92-9% pot-0.07%
am wiih humidity up to S.3 pot.

},'mestons and beatonite are grinded up to 0.1 mm and simultanecusly dried ia »all
mills —1th ventilation. Gress pellets are conveysd to eaoh mashine from three technologi-
eal linea inoluding hoppsrs with proportioning devices for eenccntrate and grinded 1ime—-
ntone and dentonite, a pug »111 and ¢ balling drum wiih a single deck vibrating screean.
The cutput of the 2.8011.0 ® b®alling drum 18 40 tone per hour, 1ts angle of inclina~
tion deing 7%, o nelleto having 20-12 mm dlsmeter urs hardened and after that they
are grouped into three classes; final produot having 20~12 mn diameter, bed product
42-6 mm acd return produat 6~0m, the lattsr being aent to sintering plants.

Natural gas is used for pellet firing.Pellets with the highaat strength and the
higheat degreas ¢f desulfurigation are produced with the firing temperature about 1300~
~1350°¢ which ir the te-perature corresponding to the beginning of their softening.The
pallcts fired at such a temperature have a sonal structure. The surfose oxidised
sone up to T ma thlok (1-7ws) consists rainly of hematite and oalcium fsrrites acting
28 & hardening dinder for hematite grains. The nuolevs of a pellst having J-10sm ia
i1aseter (deperncing on the place of pellets in the laysr, that is, on tomperature and

A0~




duration of a high~tempcratur: firing) oonsiets mainly of sagnstite and slag binder.
When f1:. 7 pellets ut the tempsroture below 1300°C their drus index ie ussatisfaotory,
deepite @ ruath:  high crushing strength (up to 229 kg per pellet); this is oonfirmed by gone~

rating 10-20 p. »f 1-0 mm class material when teeting in the drum.
Quring the tran., .

low too.

Much dust appears
tation of auch pellets, thelr strangth in the process of r~duction baing

Quality cha' :turistios of pellets produced in 1967 are toliowing:
Composition in per cent):
Fe = 62f‘»J: Pe0 = ) ~ 5 S w, 06,12

Basioity (Ca0: sio, oLt - 116

Fine material content (5-0 mm when shipping): 5-8 pot

Compeasion strength: 200-240 kg. rer flellat

Drum sample (yleld of $-0) mm particles when teated in the Rubin drum): 4-6 pet.

The output of oane riring michine 1is 80-8% tons of pellsts per hour.

The rated capanity of the pellet. ing plani of the Central ¥ining and Benefioation Com-
bine (¥rivoi loz) desipned for sc!f~fluxing pellets praduction 1s 6.800.000 tone per year.

4t this plant sirht todursting machines with useful firing area of 108 sq. m eash will be
instulled.

““@ first machine 18 commissior ¢ the middle of 1967; the completion of plant buildiag

13 planned in *968. At this plant,pellets are prodused with the use «f oconcentrate reseived
as 4 sesult of eagnetit guartsites Lo floantion containing 66 pet Fe. After putting iato
operatica all indurating machines tre ~uwntity of this concentrate will be iasufficient,
theretores 1t 18 supposed to us« corcentraie raceived by magnetic roasting of low-grade exi~
dised cre=,

The ; roblem of full sc..le production of Rhaprd aelf-fluxing pellets of uniform quality
1s not ye: satisfac’orlly solved. When firing.at travelling grates it is practioally impoe-
81ble to »r:eive pellets of uwaiforae quality at sll levels of the layer. A narrow range of

firing tumperaturss interfsres with attaining winimum neoessary temperaturse at the hot-
tom and almoat inevitadly is accompanied with the

sivtering of a osrtain part of
pellets with the formation of druces and conglomerates.

Por the samé reason there is a
Basard of cir. lar skuls forsation whea firing in rotating kilns. To avoid the desintergation

of pellets dur gz etorage it is essential to provide full asaimtlation of flux whem firiag
self-fluxing pe . eots.

For slimini. ng a posaidility of appearing free lime inside the eelf- fluxing pellets
it was proposed ! introduce into the mix for pelletiring an iron-flux inatead of raw
limeatone®,

AR experimen al 10 days melting of self-fluxing pellets in a blast furnace of 1000 ou
m useful volume showed the advantages of thsir use as oompared to sinter: the furnace out-
Put was lnoreased by 7.9 pot,and the ooke rate docreased by 6.8 pot. The pellets used

w~we v-oduced in 1961 by the above method at the pilot plant of the Southern Mining and
denefioation Combine at Krivoi Rog.

Howsver the uss of this method does not eliminate the mantdisadvantage of the self-
~fluxing pellets firing prooess, vhioh is the narrow range of permiesible temperature gra=-
d1ent; Dbesides, 1ts use ia connected with two high oost processes of convereion: produaing

x) L.Pe Migutuki and 6.N. Pudovsil. Patsat N145600 (USSR) with the priority
sinoe Deg. 26,1960. ~ Bulletin of Inventions and Trademarks, 1962, W6,
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30lf-fluxing sin. - (tron~flux) and its fine grinding.

RO - zoWE
SELE - PLOXING Povyicy

At the Mosoo»r Inmstituts of Steel und Alloys a new merica for produoing Self-fluxing
pelletas has besn denlopedx) «utse pallcts rawaining hard both in storage and in transporta~
tiea and having a bigh bastetliy, In the prooesc of production of these pellets regular of
dolomitio limestone iy used,

Thia method pirovides for making tle hellet nuoleus from a mixture of an iron ors ooncemt-
rats (40-60 pot) and a fine~grained flux (60-40 Pot). With this ratio the basioity of the
naterial in the pellet nucleus s 4-1(., heatdecs Auring Tiring easily meltad ferrites are

fursed.,

The external p:llet leyer usualily conststa only of ocnoertrate, however a small ad-
ditien of flux ia possible, provided its telf~Tluxing degree does not exesd 0y5. The moat

favour:dle temporature for the firing of two - sone pellets 1s higher than that of siptering

aad heginning of softening of ihe nucl.ua matoriai,=hich hove bigh basicity, but 1t 14 lower

than that of softening of aoa~-fluring nellst shell,

A8 Lhe external pellat luyer consists o0ly of oon.ert: ate aud oontsins a small smouat
of limest-ne, the temporalura schedu'. fop two Toue pellels firiag is almost squal to that
for ron-fuxing relletr.,  Oming to ¢ idphor permissidle temperature of gas - the hent
2rrier ~ . hipher g.omdient ©F tempe: e batween gas and material 1a» possible and thus a
higher ke tpanarer retlo 4 cttaired, As a result,a higher apescifio output is reached
than 16 %e  sesible  wo., firing pelieta having & wniform distridution of flux. i higher
tesperatur- ¢ noftening the shell material as compared to that of regular self-fluxing pel-
ists rlicis to avoid vellets sinterin: and deoreasss the possibility of skull formation when
Tiring at combined Bachines,oalied “srate — kiln”

The permissible ‘ange of temperalure for firing two-sone pellets 1a 2 to I times higher
(ao-1)o°c), *i'h factiitates the firing process cuntroel,

A3 ‘he acc ., “ablo lemperature fop firing (1300-1350°C) 1a higher than that for sia.
tering acd even n 'ting of fusible nuolens having high basioity (1200.1250°c). Ca0 1a the
process of firing *: fully assimilated and forms an iron-calcium liquid phase whioh im-
Pregnatea the mator. ;1 uf an intermediate sone of the Pellet (between the nucleus and ahell),
Whea firing tempern ir. 1s high a cavity 1a often formed in the centro of a pellet, This
nethod of pro‘using se f~fluxing pellots makes it pos<ihiae to luCrease the degree of sul~-
vBUF removal, therefore 1ts use s most sffective when firing sslf-fluxing pellets pPro-
«uged from concentrates with high eul hur go.atent,

This method of producing two -~ Liue rellets was tested at the pilot rlant of Sokolov~
Sarbalsk Mining and Benefioation Combina, fThe pelleta with 1,3-1.38 basioity were pro-
duced step-by-step: at first,in a 1.) x .4 m drum and theg 1in a ﬂ.y:.ng Saucer having 2.8s
in diemetor. The pellets wera fired on 8 traveling ,rate machine ®ith the useful area of
De2 Eq.a,

The results of ths test showed the importance of high wniformity of fix before pel-
letining 80 as to reoeive two-zone pellets of th: hiun quality required. The Jield of two-
tone [ellets was 92.93 pot.

Rintering of Beparate pellets during firing did not ogeur,

The speaifio output of
the travelling grate was 1.0 ton per aq.m per hour,

The pellets were oljaracterined | 14

x) r.A. Yarkho, A.N, Pokhvistnev, A,N. Spektor.

Patent ¥ 568424 (Belgiwm) with the
priority sinoe isug. 17, 1965,
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high degres of reduwotion and by high Strengta (250-33¢ kg per peliet and 10-12 pot of 50 m
8sterial 1n & 4arum Sample). Sulphur oontent was deoreased from 0,22 ~ 0,64 pot to 0.05 -5,07 pet,
The use or gy sethod for pellet Production 14 Posaibls ocaly witp & low wateyr oontent

ix the Gonceatrate prior to pououung, otherwise along with exterual shell formation nog~

~fluxing pellets ¥i'l be formed.
§INTLRQQ

¥aen constructii ¢ new lintoring pl&nts, cooling of Sinter 1o pProvide
part of the machine - ¢ gp 8eparate ccolarg (otra‘ight-hne Or pun). The Fractioe showsd the
alvantages of the stralgnt ltne ones.Atter coolirg sinter 14 secordary Screened.The intengi.
fioation of firing jrooesa 18 acheiveq by the addlition of burn jiue to the sharge ang its
nre-ho.ting. At some sintoring plaris a complex fuesl .4 used,

8tudies are oarried out rfop 1ncreasing Sinter strength ang for }.u.enalficatlon of the
firing process. Ia differant research institutes of the country ("Mokhmobnchorut' Inatq-
tute, Baikov Institute for Metallurgy, Chelfabings) Ressargh {nstitute fop Metals,Donetsgk
Regearch Iuatitute for Ferroys llota.llurgy) 8tudles have been oarried out toncecrning the
inorease or sinter atrength by the Y88 of a sombipngd fuel,

A study op 8lntering upder Preasurs (1

The duration of sintering deoreaseg by
redeived i uniformly horous,

1 un the sxtendad

*3 atn.) has heey carried out at the TSHYY Tey,
3 timesa, ang 41r cousumptyon by 2 times, The sinter

BRIQ&J_E.'P’I';!_-’_(_;
A pro~ees of producing briquets from fine orea apg ooncentr tes wity the use of 10-20
pet of guici lime and with hardoning by carbonizattion of Cal by coz has been developed by

the Ukranian Research Institute, For mastering this procese a pilot plant with the output

ef 200,000 ton® per year Wwas built at tue Kommunayrsk iron and stes)l works, The briquets are

produced in . roller presa wjyy the output of J0 tons per hour,
A full coa)e Procesn of autoolave hudening of briquats prepared from a @ix of powder.
®d ores or wnentrates with lime 1 developed by the Voronesh 3tate University, The process

is charartcrigud by the fol).oving data; temperature 175 - 1e5°c,- steam prassurs, 8.1 atm.;
Soakiug time at the autonla\re, 4-8 houry, This process is similar to that for 8illoare pro-
ducts Basufacture, The briquets fonsisting of gre and lime are hardened aa 4 result of
formation of 417 spent hydrotherma] compounds, such s t\varo-silicate,calcium hydru-alumo.
O0d1i0ate,s: .,
In 19614954 - CYeral éxXperimenta] heats 1n open-hearth furnaces wers oarried out with
the use of salf—flu.\ing briquets rroduced by ¢ha Autoclavs methoq at the pijot briquotting
plant 1in Gudbkin-town ‘KMA). he Subsitution of the oharge, usually used i oren hearth
fmuu, for non-£1; d uolf-flunng briquets was found to be expedient. 7Tuie msthod 14

als0 proposed for producing blast furnaoe burden (hriqusta. Pellets), Studigs to this ene
&xe being carried out,
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