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DETERMINATION OF THE OPTIMAL PROCESSING PARAMETERS
TITANOMAGNETITE CONCENTRATE MASALSKOE DEPOSIT

Abstract. Establishing the optimum temperature and time conditions for recovery of Masalsky titanomagnetite
concentrate (TMC), the choice of the composition of the charge, flux, while providing metallized roasting and
subsequent magnetic separation selectivity and completeness of iron separation from the titanium-containing
compounds and the slag constituents. The scope of application is the iron and steel industry. One of the main stages
of titanomagnetite processing technologies are solid phase reductive roasting and wet magnetic separation in order to
maximize the transfer of iron and vanadium to metallic fraction. Shubarkul special coke and anthracite are used as a
solid reductants. Experiments were performed on the solid phase reductive roasting of Masalskoe TMC with Shu-
barkul special coke during 30, 60, 90, 120 minutes at various temperatures in the range of 1100-1500 °C. The
composition of the blend: 78% TMC, 20% Shubarkul special coke, 2% molasses. After each roasting stage wet mag-
netic separation of crushed cinder of class — 0.1 mm was carried out with a magnetic field strength of 200 Oe. It was
identified that an increase on the degree of metallization depends on extending of roasting time at a predetermined
temperature and the roasting temperature.

Similar experiments on TMC recovery were carried out with the addition of soda in the same temperature
range. The composition of the blend: 74% TMC, 20% Shubarkul special coke, 4% soda and 2% molasses. The addi-
tion of soda showed better results in metallization and iron coagulation during recovery roasting of titanomagnetite
concentrate. Ttitanium extraction to the non-magnetic fraction was increased.

Studies on the solid phase reductive roasting of Masalskoe titanomagnetite concentrate with anthracite were
held at 1450 ° C with different amounts of sodium, 1.2 to 4.0%. It was found that increase in soda content in the mix-
ture increases the degree of metallization from 85.5 to 98%. Determined temperature mode of reductive roasting
yielded in increase of iron metallization. The content in the metallic fraction after magnetic separation of crushed
cinder represented by class 0.1 mm: iron - 89.2, titanium - 0.22, of vanadium - 0.53%.
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OIIPEJAEJIEHHUE OIITUMAJIbHBIX ITAPAMETPOB
ITEPEPABOTKU TUTAHOMATI'HETUTOBOI'O KOHIHEHTPATA
MECTOPOXJAEHUA MACAJIbCKOE

AHHOTANHSI. YCTAaHOBIICHHE ONTHMANBHBIX TEMIIEPATYPHO-BPEMEHHBIX YCIOBHH BOCCTAHOBICHHSI Macamib-
CKOT0 THTAaHOMArHeTuTOBOTO KOHUEHTpata (TMK), BBIOOp cocTaBa mUXTHL, ()IFOCA, 0OCCIICUMBAOIIIX MPH METAJT-
TH3HPYIOMEM O0KATE M MOCISYIOMEH MATHUTHON CeNapaliy CEICKTHBHOCTD U MOJTHOTY OTACICHHUS JKEelie3a OT TH-
TAHCOACP KAINMX COCAMHEHHH M IITAKOBBIX COCTAaBILIOIIHX. OOIaCTh NMPHMCHEHUS ABILICTCA YCPHAS METAJLIY PTHs.
OmHUMH U3 OCHOBHBIX CTATHH TEXHOJOTHH NMEPEpabOTKH THTAHOMATHCTHTOB SIBJBIFOTCSA TBEPAO(a3HBIH BOCCTAHO-
BHTCTIBHBIH OOKAT M MOKpas MAarHUTHAA CeMapanus C ICTBI0 MAKCHMATBGHOTO TMEPEeBOJA JKelie3a W BAHATUS B
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METAJUTM3HPOBAHHYIO (hpakimio. B xayecTBe TBEPAOTO BOCCTAHOBUTEI UCTIOIb30BANH IIyOapKY IbCKUM CIEIKOKC H
aHTpauuT. ITpoBeICHBI ONBITHI MO TBEPAO(PAZHOMY BOCCTAHOBHUTEILHOMY OOXury Mmacamsckoro TMK ¢ mryGap-
KYJIBbCKHM CIELIKOKCOM C BbIAEPskKo# 30, 60, 90, 120 MUH mpu pa3HBIX TeMIeparypax B uHTepBajie 1100-1500 °C.
Cocras mmxter: 78 % TMK, 20 % nryGapkyIsckoro cmenkokca, 2 % menaccsl. [locne kaxaoro oOskura mpoBoO-
JHIaCh MOKpPAs MarHUTHAS Cemapauus M3MEIbYCHHOTO orapka kiaacca — 0,1 MM IpH HANPSDKECHHOCTH MATHUTHOTO
moJist 200 3pcTen. YCTaHOBJICHO, YTO YBEIMUCHUE CTCNICHH METAJUIM3ALMYU 3aBUCHT OT YBEIHUCHHS BBIACP/KKH MPH
OIIPE/ICICHHOM TEMIIEPATyPE U TEMIIEPATYPhI 0OKHTa.

AHanormuHble ONBITHI MO BoccTaHOBACHMIO TMK Obuti mpoBeAcHBI ¢ J0OABICHHEM COABI IPH TAKOM JKE
untepBaie temmneparyp. Cocras muxter 74 % TMK, 20 % my6apkyabckoro crieuxokca, 4 % coapl u 2 % MeIacchl.
ITpu noOaBICHUH COMBI BOCCTAHOBUTCIBHBIM OOXKHUI THTAHOMATHETHTOBOTO KOHIICHTPATa MOKA3al JyYIIHE PE3yib-
TaThl 0 METAJUTU3ALMHY M KOAryJLIIHH JKeJie3a. B HeMarHUTHY 10 (hpakiyro moBBINANOCH H3BICUCHUE THTAHA.

Hccnenosanus no teepao(azsHOMY BOCCTAHOBUTEIHHOMY OOMKHIY MAcajJbCKOTO THTAHOMATHETHTOBOTO KOHLICH-
Tpara ¢ aHTPauUTOM OBLTH MPOBEACHBI pH Temneparype 1450 °C ¢ pa3muuHbIM KOIHYECTBOM coAsl OT 1,2 10 4,0 %.
YCTaHOBJICHO, YTO TIPH MOBBIMICHHH COACPKAHMS COABI B IHXTE MOBBIMIACTCS CTCNICHb MeTautu3anus ¢ 85,5 10 98 %.
TomoOpaHHbIH TeMIepaTypHbI PEKUM BOCCTAHOBUTEIPHOTO OOMKUIa ITO3BOJIMI MOJIYYHMTH HOBBILCHHE METAJUIH-
3armu xenesa. ComepkaHue B METAUTH3HPOBAHHON (DPAKIUK, ITOCIE MATHUTHOM Cenapaliy U3MEIICHHOTO OTapKa,
nmpeACTaBICHHOU KnaccoM +0,1 mM: sxenesa - 89,2, Turana — 0,22, Banaaus — 0,53 %.

KinoueBplie €10Ba: THTAHOMATHETHUT, METAJUIIUECKOE JKEJIC30, BAHAAUH, BOCCTAHOBHUTEIBLHBIA OOXKHUT, OTApOK,
MarHuTHas cenapanms.

Beenenne. Pyaneic TuraHoMarsetuToBeie KoHUeHTpaTe (TMK) mo conep:kaHHi0 JHOKCHIA TUTAHA
noapazaeisirorcst Ha oeaubie (10 4 % Ti0,) u BeicokoTuTanucteic (~ 10 % Ti0,). BoccranoButempHy 0O
wiaBky Ocxubix TMK ¢ monyuenuem Bamaguesoro uyryHa ¢ 0,3-1,5 % V Beayr B JOMCHHBIX IEHUax
(Poccus, Kurait). Banaguessiit 4yryH nepepabaTsiBalOT JAIee A0 CTATH IYILICKC-IPOLIECCOM C MOMy-
YCHHUEM BAHAIUCBBIX IIJIAKOB.

B nmactosmee Bpems B Poccnn BaHAIUEBYIO MPOIYKITHIO MOJIVIAIOT JOMCHHOM maBkor Ha Hrnkae-
Taruneckom Meramnypruucckom komOuHare (HTMK) u UycoBCKOM METAIyprHdecKOM —3aBOJC
(UycM3) npu mepepabotke TutaHomarHeTnToB Kaukanapckoro mecropoxkacHus. Coxepxkanne TiO, B
arnomepare 2,6 %, B momMeHHbIX muiakax — 10-12 %, u3 xotopeix THTaH He w3BIekaroT. [Ipeampusrue
«BanagmitTynalepMer» mnepepabareiBact BanamueBeiii nmuiak HTMK ¢ momydenmem mneHTaokcnaa
BaHAAMA U CPPOBAHATH.

ITnaBka B nomenurx meuax HTMK okareimieii u arnmomMepara, o(QIr0COBaHHBIX O OCHOBHOCTH 1,2-
1,3 en, mokazama, 4TO NP 3TOM HE YCTPAHACTCS OJHA M3 IVIABHBIX TPYJHOCTEH IUIABKH THTAHOMATr-
HCTHUTOB — OOPA30BAHUC TYTOIUIABKUX KAPOOHHUTPHIOB THTAHA HA MOBEPXHOCTH KOKCA, B TAPHHCAXKE U B
LIJTAKOBOM PACIUIaBE. 3apaCTAaHUEC KOKCOBOI HACAIKH U 3aTPYJHCHHHIH TPAHCIIOPT NPOAYKTOB IUIABKHU MPH
BBIITYCKE MPUBOAAT K CHIDKCHHIO TA30MPOHUIIAEMOCTH CTONI0A INHUXTHl U HEPUTMHYHOH pabore meueit [1-3].

B cBa3u ¢ ucromeHHeM 3amacoB OOraThIX KEJIC3HBIX PYA THUTAHOMATHCTUTHI CTAHYT B OyAyIIEM
OCHOBHEIM HMCTOYHHKOM 3KCIC30PYIHOrO ChIphs. JlaHHBIC PyAbl OONAIAIOT PSIOM NPSHMYINECTB — OHH
JeTKOOOOTaTUMEI, COIEPIKAT MANoe KOJIHYECTBO BpEeXHbIX mpumeceil (docdop u cepa). K memocpeacr-
BCHHO JKCJIC30PYIHOMY CHIPBIO OTHOCSITCSI TATAHOMATHCTUTOBBIC PY b, B KOTOPBIX concprkanue 110, He
Gomee 2 %. 1o ['yceBoropekoe u Kaukanapckoe mecroposkaenus B Poccun. K 310it kareropun MoxHO
OTHECTH THTAHOMArHETUTOBEIC pyabl TemunOymakckoro (PecmyGmuka Y3bekucraH), MacanbCcKoro u
Bemxosckoro mectopoxaeuuit (Kazaxcran) [4].

C pa3BUTHEM TCXHOJOTHH TBEPAO(AIHON METALTH3ALMK PYAOYTOIBHBIX OKATHIIICH M3 KEIC30PYA-
HOTO CHIPbS BHAYAIC METAJUTH3ALMIO MPOBOIMIN BO Bpamaromuxcs tpyduarsix nedax (cmocod CJI-PH,
cnocod Kpymma, crocod 3asoga «Cuddnexrpoctaiby) [5, 6]. OCHOBHBIMU HEIOCTATKAMH 3THX CHOCOOOB
SIBJISIOTCSI. BBICOKAS SHEPro- 1 (POHTOCMKOCTD; HI3Kas (He Oonee 85 %) cTeneHp METAIN3ALMH JKENIC3a B
pesyabTare oOpasoBaHus TBEPAHIX pacTBopoB FeO ¢ HU3MIMMU OKCHIAMU THUTAHA, OOBIIAS BEPOSTHOCTD
«3aKO3ICHUS» MEYH; TPYJHOCTH MATHHUTHOU CEMApaly CIICKOB B PE3YJIbTATe MPOPACTAHUSA TOHKOIWC-
MICPCHOTO JKENie3a B IILIAKOBYIO (hazy, pa3pyLICHHE OKaTHIICH B mpouecce nepepadoTtku. ns mpeaort-
BPALICHUS Pa3pyLICHNS OKATHIIICH W HACTBUICOOPA30BAHMUS, CHIDKCHHS VACIBHOTO PACXOJA TOILIMBA U
MOBBILICHUS MMPOU3BOJUTEIBHOCTH OBUT BHEAPCH MPOLIECC METALTH3ALUHE PYAOYTONBHBIX OKATHIICH Ha
KOHBCHCPHOW OOKHUTOBOM MAIIWHE KOJOCHHUKOBOTO THIA C PETYJIHPYEMOH MO COCTAaBY Ta30BOH arMo-
chepoit. MeTtaumzaius IPOUCXOJUT 3a cueT TBepAoro yriaepoga mpu 1200-1250 °C, marpes — 3a cuer
CKUTaHUsI MPHUPOJHOTO rasa U PUIBTPALUH TCIUIOHOCHUTEIS Yepe3 ¢I0i okateineii. B pesynsrate HU3KOH






