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1. 3MiHM MiHEpasNbLHOTO CKJIAy Ta BJAACTUBOCTEN 3aJi3HUX Py, Pi3HOTO TUITY Mif], BIZINBOM MarHETU3yI04Oro BUNAJTY

2. Changes in the mineral composition and properties of iron ores of various types induced by magnetizing
roasting

Pedepar:

1. 36araueHHs 6igHUX 3a/li3HUX PYZ, Ta 3a/1i30BMiCHUX BiIXOZiB € HarajbHOO MPO6JIEMOI0 MiHEpaIbHO-CUPOBUHHOI
0a3u Ykpainu Ta psaay iHmux kpaiH. Bupimuty 1o npo6seMy MOXKHA 32 paxyHOK [1IepeTBOPEHHS CJ1ab0OMarHiTHUX
MiHepaJliB 3ajii3a (reMaTuT, TeTUT) Ha CUJIbHOMATHITHUN MarHeTuT. Y JucepTallii eKCriepuMeHTaJlbHUMU METOIAMU
[IOKa3aHa MOJKJIMBICTb CUHTE3y MArHETUTY 3 3J1i3HUX PYJ, Pi3HOTO TUIY MiJ, BIVIMBOM MarHeTU3y4Oro Bumnainy. B
pOO6OTI 10Ka3aHo, 0 TeEPMiuHA OOPOOKA F€EMATUTY Ta TETUTY Yy IPUCYTHOCTI BYTJI€BOAIB (KPOXMAJIIO, (PPYKTO3H,
caxaposu, TJII0KO3M Ta aCKOPOiHOBOI KUCJIOTH) IPU3BOJUTH [0 IEPETBOPEHHS HA MarHETUT. Peakllisg akTMBOBAaHOTO
BYTIJIJIS1 Ta NIOBITPSI IPU3BOAUTH IO YTBOPEHHSI MOHOOKCUY BYTJIELIO, SIKUH BiJHOBJIIOE T€MATUT 40 MAarHETUTY.
TepmiuHnii po3kiIa CULEpPUTY IPU3BOILUTD 10 YTBOPEHHSI MATHETUTY Ta MOHOOKCHUZY BYIJIELIO. SIKIIO cupepur

[IOTIEPEIHbO 3MIIIATH 3 TEMATUTOM, TO OO BA MiHEPAJIU [1ePETBOPIOIOTHCS HA MarHeTHUT. [1J1s1 KOKHOTO METOLY



[IepETBOPEHHS BCTAHOBJIEHO ONTUMaJIbHI (HalIMEHIII eHEPTeTUYHO 3aTPaTHi) yMOBU nepeTBopeHHs. OTxe,
OTPUMaHi pe3yJIbTaTu MOKHA BUKOPUCTATH [1J1s BIIPOBAPKEHHS Ta YIOCKOHAJIIEHHS TEXHOJIOTii MarHeTU3yl04oro

BUIaJy OifHUX 3aJli3HUX Py, 3 METOIO I10JaJIbIIIO] MarHiTHOI cenapatiii.

2. Ukraine has large resources of low-grade iron ores and iron-containing wastes. The low-grade iron ores are
mainly represented by hematite quartzites of the Kryvyi Rih iron ore basin and goethite ores of the Kerch iron ore
basin. The low-grade resources of iron ore are not processing due to the lack of beneficiating technologies. An
effective and versatile method of beneficiation would be the combination of magnetizing roasting and magnetic
separation. Thus, the purpose of the work was to investigate the transformations of the structure and magnetic
properties of synthetic magnetically ordered iron-containing minerals and iron ores of various types by external
factors (reducing agents, temperature). The results of the work have shown that the magnetic properties and
structure of iron minerals can be readily modified by heat treatment in the presence of carbohydrates (starch,
glucose, ascorbic acid, fructose and sucrose), activated carbon and carbon monoxide. In particular, the thermal
treatment of synthetic goethite and hematite and goethite and hematite, localized in iron ores, in the presence of
starch leads to the formation of magnetite. The starting temperature of the conversion of goethite to magnetite
varies from 260 to 400 °C, depending on the mineralogy of the initial sample. Hematite starts to reduce at
temperatures close to 350 °C. After heating hematite and goethite with starch, the samples acquire ferromagnetic
properties due to conversion to magnetite. The saturation magnetization is increased to 50-70 A-m2 /kg. The
reduction of hematite to magnetite has been studied in an atmosphere of carbon monoxide at temperatures 300 -
700 ° C for 10 - 60 min. Carbon monoxide was synthesized by the reaction of activated carbon with oxygen
contained in the air. The saturation magnetization of hematite increases to 15 A-‘m2 /kg at a temperature of 300 °C.
The maximum values of saturation magnetization are found to be equal to 80-85 A-m2 /kg for experiments
conducted at temperatures of 500-700 ° C for 40 min. Thermal decomposition of siderite ore of the Bakal deposit
led to the formation of magnesiowtistite, which then turned into highly magnetic magnesiomagnetite. In addition,
it was determined that the decomposition of siderite ore led to the formation of a significant amount of carbon
monoxide. Therefore, roasting hematite in the presence of siderite results in the conversion of both minerals to
magnetite. Optimal conditions for the conversion included heating the mixture at 600 °C for 12 min. Under these
conditions, siderite and hematite completely transformed to magnetite, since solely magnetite was detected in
transformed samples. The practical application of the results of this work may be advantageous for magnetic
materials production and for beneficiation of iron ores and iron-containing wastes. This method of magnetite
synthesis may potentially be of interest to ore mining and processing plants as well as to industrial organizations
and research institutes that generate magnetic sorbents, catalysts, and pigments.
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