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1. ®i3uko-XiMiuHi Ta CTPYKTYPHO (Pa30Bi-NIepETBOPEHHS IIPU KapOOTEPMIUHIN IepepoodlLli TUTAHOMAarHeTUTOBUX
KOHLIEHTPATIB

2. Physico-chemical and structural phase change during carbothermal processing of titanium magnetite
concentrates

Pedepar:

1. MeTa po60TH: po3pobUTH pecypco3bepiraloyy TEXHOJIOr 0 KapOOTEpMiYHOI IEPEPOOKU OKYCKOBAHOTO
TUTAHOMAarHETUTOBOI'O KOHLEHTPATy KPONMMBEHCHKOTO POLOBHUILA 3 OTPMMAHHSIM TOBAPHOIO 3aJ1i30BMiCHOIO Ta
TUTAHOBMICHOTO IPOIYKTiB. O6'eKT NOCIIiIKEHHS: TEXHOJIOTiS! OTPMMAaHHS 3aJ1i30BMiCHOTO Ta TUTAHOBMICHOTO
IIPOJYKTIB 3 TUTAHOMAarHeTUTOBOI'O KOHLIEHTpaTy 36araueHHs pyz, KponuseHcbkoro poposuua. Ilpegmer
IOCJIiIKEHHS: TapaMeTpy KapOOTEPMIYHOTO BiIHOBJIEHHSI OKYCKOBAaHOTO TUTAHOMAarHETUTOBOTO KOHLIEHTPATY.
Merony nociI)KeHb: MIKPOCKOIIIYHMI; CIIEKTPAJIbHUM aHaJIi3; CTPYKTYPHO-TEKCTYPHUI aHaJli3;

peHTreHOo(IIyOpeCLieHTHUI aHai3; CTaTUCTUYHI MeToAU 0OpOOKY pe3ysbTaTiB JOCiIKeHb. B nucepranii BupimeHo



HAyKOBO-TEXHIUHe 3aBJJaHHS PO3POOKU TEXHOJIOTII IEpepOOKY TUTAHOMArHETUTOBUX KOHLIEHTPATIB 3 BMicToM TiO2
IO 25 % 3a IOIIOMOTrOI0 OJHOCTAIitHOTrO KapO0TepMiYHOTO BiTHOBJIEHHS 3 OTPUMaHHS I'PaHyJIbOBAHOIO YaBYHY i
TUTAHOBMICHOTIO 1JIaKy. BCTaHOBJIEHO NOPSIAOK CTPYKTYPHO-(PA30BUX 3MiH IIPU KapOOTEPMIYHOMY BiJHOBJIEHHI
OKYCKOBAaHOT'O KOHLIEHTPATy, a CaMe: IEPEeTBOPEHHSI CUJIIKATiB; BilHOBJIEHHSI MarHETUTOBOI YaCTKM 3€pHA 3
YTBOPEHHSIM CiTKHU iIbMEHiTYy; BUHUKHEHHS TUTAHOBOI (pa3y 3 CiTKU iibMeHiTy. BusHayeHo, mo ¢GpopMyBaHHS
3aJ1i30BMICHOT'0 Ta TUTAHOBMICHOTO IIPOAYKTIB 3 BUJIyUYEeHHIM 3ajliza MeTasiyHoro i TiO2 3a6e3neuyeTbcs 32 YMOB
IBOXCTYIIHYACTOTrO IIpoliecy BinHoBmeHHs: | cTyninb Temnepatypa 800-1300 °C; II crymins - Big 1300 °C mo 1500
°C. BCcTaHOBJIEHO TEXHOJIOTIYHI TapaMeTpU MPoL,eCy KapOOTEPMIYHOTO BiJHOBJIEHHS OKYCKOBAaHOTO
TUTAHOMarHeTUTOBOI'O KOHIIEHTPATY, 110 3abe3redye OTPUMaHHS IPaHyIbOBaHOro 4aByHy 92-96,5 % Fe; 3,4-3,7 %
C; 0,5 % V ta TutaHoBMicHoro uuiaky 50-55 %Ti02; 7,4-8,4 % FeO

2. Purpose of the work: to develop resource-saving technology of carbothermal processing of coagulated
titanomagnetite concentrate of Kropivensky deposit with the receipt of commercial iron-containing and titanium-
containing products. Object of research: technology of obtaining of iron-containing and titanium-containing
products from titanomagnetite concentrate of ore dressing of the Kropivensky deposit. Subject of research:
parameters of carbothermal reduction of coagulated titanomagnetite concentrate.Research methods: microscopic;
spectral analysis; structural and textural analysis; X-ray fluorescence analysis; statistical methods for processing
research results. The thesis solves the scientific and technical task of developing technology for the processing of
titanomagnetite concentrates with TiO2 content up to 25% with the help of a one-stage carbothermal reduction to
obtain granulated iron and titanium-containing slag. The order of structural phase changes during the
carbothermal reduction of the coagulated concentrate was established, namely: silicate transformation; the
recovery of the magnetite portion of the grain with the formation of an ilmenite network; the origin of the titanium
phase from the ilmenite network.It was determined that the formation of iron-containing and titanium-containing
products with the removal of metallic iron and TiO2 is ensured in a two-step reduction process: I step -
temperature 800-1300 °C; II step - from 1300 °C to 1500 °C.It was found that the technological parameters of the
process of carbothermal reduction of coagulated titanomagnetite concentrate, which provides 92-96,5 % Fe; 3,4-
3,7% C; 0,5 % V of granulated iron and50-55 %TiO2; 7,4-8,4 % FeO of titaniferous slag.
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