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IMPROVEMENT OF THE TECHNOLOGY FOR PROCESSING SIDERITE ORE FROM THE BAKAL
DEPOSIT
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The Urals is one of the unique iron ore provinces of the world, including all the variety of iron ores. Siderite ores
are represented by the Bakal group of deposits, in which siderite in mineralogical terms is not a chemically pure
iron carbonate, but has an isomorphic admixture of magnesium and calcium, forming sideroplesite and pistome-
site. The main iron ore mineral of the siderite ore of this deposit is an isomorphic mixture of iron, magnesium
and manganese carbonates, which occur in different quantitative ratios. A scheme for ore dressing is proposed,
which includes crushing to a size of 10-0 mm and dry magnetic separation in a suspended state at a magnetic
field strength of 52 k/m. The study of dry magnetic separation of siderite ore was carried out on a suspended
separator with a constant magnetic field and on an electromagnetic separator 138T-SEM.

The resulting magnetic fraction is sent to the baking, subsequent crushing to a size of 2-0 mm and dry mag-
netic separation in the suspended state. To increase the mass fraction of iron and reduce the mass fraction of
magnesium oxide, the magnetic fraction is sent for grinding and wet magnetic separation. The results of the
experiments have showed that the enrichment using high-intensity dry magnetic separation of siderite ore from
various sections of the deposit, the mass fraction of MgO decreased from 9.4-12.3% to 8.0-10.1%, and the
mass fraction of iron increased from 28.8-33.4% to 31.4-40.8%. As a result, a product with a mass fraction of
iron 59.3-60.1% and magnesium oxide 10.0-11.3% has been obtained. The developed enrichment technology
allows us to obtain conditioned raw materials, which can serve as a promising raw material for PJSC Magnito-
gorsk Iron and Steel Works (PJSC MMK)

Key words: raw materials; ferrous metallurgy; siderite ore; processing technology; baking; grinding; crushing; dry magnetic
separation in suspended state; concentrate; Bakalskoye field

Aééaél'éé 0a&&e+ATTOE ATOTA T2 TOTAGE- afeé — co+aied TaT-
6ep +.BTTé 14028800488 TORAAE & TAdA-  OANN &8U+ATEY, FIO5TE & TT-
cTaaTep 42080804 T2 BOTEA @ASACTOGATTAT 83T
Aasuy 671 -
FEAEACTOGATOA TORATORY0Ry DIANGe  18ae eT-08-
TOTECATAYO 626 MOATAAB0TOA A8A0 ®AACT-  18+&fiees oeie-
BOATTAT AOBUY (ETTOATOB0, A36TE0AA, TEAOD-  +AFET: afe+anees
2e), 038 & 2aET14020. TATA6T TATTAITE 0TAAD-  NATENO AETAT 14-
76 TOTA0R0RAE 3TANEENEes ATETA Yasyaony  foToTea aaiey
6TTOAT0BA0, ATEY ETOTOTAT ATT0AAEYA0 49 % 0870
To A0TONGARTTAT & DTNNGE RAGACTOOAITAT @48 TH g2
AOBUY. 3044 BiT&E-
AooagiiTiol. TaaTeoTaToneee Ta0as-  0eaf & 46-
s0die+aneee eTTaeTa0 (TAT «1 1B») yagydo-  ofe asasineay
Ay 448TROAATTOT 4 DTANGE TOTECATACOAEAT 406 fesTia
foage, 6TOTA0E T4 TAGAAAR0 cTa-e0deiiaie  Pef syaei-
RABACTOOATOT & a60caaT &. TATET &¢ TaT3a4-  fi6Té 2 TETUIAS fafi+o0-
sATeé & OAoATES TOTAGAT O MOGUAATE 420 AAA0NY 24 2ABACTOOATO0 14M0TOTRARTRY, 0a-
yaeyaony aTas&+ATeA & TAOAGAATORO Nead-  BaG0ABECOPUIRHNY FGTANOATT AATETAS+ARETAT
3e0Ta08 & A03T@ASACTYETANS 864, TTYOTTO  MOSTATEY & TAUITTHOUp AATETAT-T3TT Qo8al-
TAl0@ATH0ATAATRA 040TTETACS TATAAUATEY 100 0STTA B6A.
e44080TA00 864 AABAGURETAT TANOTOTRAA- TT 164T4828APTIAT 0 BOATTT 0 & 10458386
ey fi 038Up TTE0-ATeY GA-AF0AATITAT AT-  ®AGACTOA B8040 Aasasiinees 1an0ToTeaaTeé
TATTTAT 060V YAEY&0HY aG00ABUTTE Ta6+TTE  TOTTAYONY & BAGATTA0TTT 0 0876, ETOTO0A Tde-
caaaaé. TY0T Tachaacl feaddeoTanie. EadaTIad0i0d
Ta0360TT eNNEAETAATEE VABYEAMU iedd-  (Fe43080TANA) BOAD AaGasA 6a0AE04BRCOPONY
3e0TAAY B64a AAGABUNETAT TANOTOTRAATEY. NETETOT & TATTAOTYTTOT 081 e6T-1eT40a6T-
34410 efifieaaTaare; : AT




Adfioieé CaaA0 2021.0.27. +- 4 Taoée T Caied

QD
[0
Q
QD
QD
Lel
Q.
®
=
o
('-DI
=)

0aaeesa 1/ Table 1

Onddar, TT0é 6e1e+anéeé fTnoaa neadsecTareé a6aa /
Cc n

of siderite ore

Average chemical compositio

NiTATA AT408 NTaddzaied yediaioa/ Element fiontent, %
06ad / Ore mining _
method Fe .. | Fe0, | FeO | SO, | ALO, | MgO | CaO | MnO | S p ]
gl\ill?r?gl 282 | 083 | 368 | 85 | 1,3 97 | 45 | 11 |021] 0012 | 368
Egéuaé/ 325 | 15 |4361| 38 | 066 | 80 | 38 | 1,3 |012] 0007 | 37,2
uarry

o

(0] 1

TOTA080 fido fia e36TTTHOR
A0OTE 8640 & To Ta. Ec6+ared

Aaifay fda feéaddeoTaTé
Técéay TannTaay TOA AT Acaa-
a0fTeay 1anfTa T 1aareoran
TOTAGR0A0 (12,3... y &
iTaT 6aasdiey e ,
8420043, fieaioda -
pui1ed TToTE; iéc fidradasee
puied 1aiieoiad €e+100 6+afoéTa 14-

Aagad TA0&+eNBATTO0 TAATH0A0ETA fi0- MOTOTeA&Tey TTIECeET TafATadp 4Té b MgO
Gi&fcacpiay é 1 %, a TaffTaay



Earth sciences Bulletin of ZabGU. 2021. Vol. 27. No. 4
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Fig. 1. Proposed scheme for the enrichment of the Bakal deposit’s siderite ores
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Results of the activators’ use in the firing process

OneTaey Tartaaviaiey / s AR TanfiTaay 41éy / Weight fraction, %
Conditions of enrichment 1o1a6e0n / Products Fe Mg
Alc ARSI / Taifeoiaé 47.6 141
ac af0eaaoToa P
Without activator 1 \' ail e'0A| Ele 25,3 14,8
EfdTai0e 39,4 13,9
AUV Tagieoineé 54,3 13,6
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