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1. Inceprauifina po60Ta IpUCBIY€HAa BUPIIEHHIO BayKJIMBOI HAYyKOBO-TEXHIYHOI IpO6sIeMH, 110 NoJisirae y $pisuko-
XiMiYHOMY OOI'DYHTYBaHHI, po3po0l1ii i BPOBA/I)KEHHI B METaypriliHe BUPOOHULITBO KOMILJIEKCY paLlioHaIbHUX
TEXHOJIOTIYHUX CXEM i pillleHb MO0 3a/y4E€HHs MaTepialiB TEXHOT€HHOTO [OXOIPKEHHSI, HAKONIMYEHUX i IOTOYHOTO
BUPOOHHULITBA, B TOMY YMCJIi TIPHUYO-PYLHOI i MeTaypriliHoi IPOMMCIIOBOCTI, 3 BAKOPUCTAHHSIM iX KOPUCHUX
BJIACTMBOCTEN B IIPOLIECAX OEP>KaHHS METAJIIB Ta CIUIABIB, SIKICTb SIKMX BiIIOBiJATUMe TaKMM, 1[I0 OTPUMAaHi 3a
Cy4aCHHUMMU TE€XHOJIOTISIMH, 3 METOIO 3MEHIIEHHS] BUKOPUCTAHHS iMIIOPTOBAHOI CUPOBUHM, CKOPOU€HHS HACKPi3HOI
BTpaTH MPOBiJHUX KOMIIOHEHTIB, 3MEHIIEHHS BUTPAT BUKOMHUX BUJiB CUPDOBMHMU Ta MaJIUBa Ta MOKPAIlEHHS

€KOJIOT{YHO CTaHy IIPOMUCJIOBO PO3BUHYTUX perioHiB YKpaiHu. AHasnizoM (isuKo-XiMiuHUX i peosioriyHux



BJIACTMBOCTEM OKACHO-3€PHUCTUX KOHLEHTPATIB 2 copTy Pppakuii 0-1MM NOKa3aHO, IO XapaKTePHA [JI HAX
NilaHO-3epHUCTA CTPYKTYpa He 3a6e31edye JO0CTaTHbOI KOMKYEMOCTI arjIoUINXTH, 110 He 103BOJISE [IpU
IIPOBEJEHHI IpaHyJIsLii ogep>XaTu HeOOXiAHUI rpaHyIOMETPUYHUM CKJIaf, i MilIHICHI XapaKTepUCTUKY TPaHyJI.
JloBeneHO MOXKIUBICTb MoBepHEHHS 50...70% (mpotu 3Bu4aitHoro 10...15 %) npi6HopucnepcHoro (ppakuii 0-1 Mm)
MapraHIeBOro KOHLEHTPATy 2 COPTY B IIMXTY BUPOOHMUIITBA MAPTaHLIEBOr0 arjloMepaTy 3a paXyHOK BUKOPUCTaHHS
peareHTy Top@ rinpokcunnuii (PTT) y KinbKocCTi 5...7% 3 0HOYACHUM MiiBUILIEHHSIM MIIJHOCTi rpaHyJl OTPyIKOBaHO]
IIMXTY. YIIeplIe BCTAHOBJIEHO i BUKOPMCTAHO NP arjioMepalii criocié CTBOpeHHs! BiJIIOBIAHUX TEIJIOBUX YMOB, IIPU
SIKMX 3MEHINYEThCS LIBUAKICTh OXOJIOIKEHHS BEPXHbOTO APy arjloMepary, o AOCITraeThCsl IPY YKL 3BepXy Ha
arJIoMKXTy TBOKOMIIOHEHTHOTO TEIJI0i30J1I01090r0 apy i3 3Bopoty ¢ppakuii Ta nanusa. [Ipy 1jpoMy 3MEHIIYETHCS
YTBOPEHHSI CKJIONOiOHOI ¢asu 3 15% 1o 3%. BcTaHOBIEHO HAa OCHOBI aHasli3y pe3y/bTaTiB MaTeMaTUYHOIO
MOJIEJIIOBAHHS, 10 pallioHAJIbHUI BMICT BYIJIELIO Y BUXiHIN MNXTi Ha piBHI 9-11% 3abe3nedye nepexig MapraHii B
MOHOOKCUJHY ¢a3y 6€3 yTBOPEHHS 3HA4YHOI KiJIbKOCTi CUJIiKaTiB MapraHulo, 0 3HUKY€e €HepPreTU4Hi BUTPATH NpU
BiJHOBJIEHHI MapraHIjio ByTjeleM [Ipy BUILIaBLi ¢pepocuiiikomapranio. [lokasaHo, o 1J1st 30iliCHeHHs
eeKTUBHOI 3a pe3ysbTaTamu Jedocdopallii MapraHeBUX CIIABIB i JOCATHEHHS BUCOKUX CTYIIE€HIB IIEPEBOY
docdopy B m1aKoBy a3y, JoLiNbHO NPOBEIEHHS polecy aAedocdopaliii criaBy B 0OHY CTafil0 3 BUKOPUCTAaHHIM
OpUKeTOBaHOi CyMillli, IKa BKJIIOYAE 3aJli3Hy OKaJIMHY, BAIIHO, DOKCUT Ta OPTOCUJIKAT HATPilo, IO 32 PaxyHOK
CTBOPEHHS 11JIaKy 3 TeMIlepaTypolo miasseHHs 1400°C 1o3BoInIIO NifBUIUTY KoeQillieHT HAaCKPi3HOI'O BUJTYYEHHS
MapraHIIo 3 BUXiIHOi CUPOBUHU. BUKIIIOYeHH 3i ckylaly Martepianis 1jis1 gedocdopalii propuctux 3'eqHaHb €
IieBUM (PaKTOpPOM IiABULLEHHS PiBHS €KOJIOTIYHOI YUCTOTH NpoLecy padiHyBaHHS. 3alIpOIIOHOBAHO HA OCHOBI
TEOPETUYHUX JOCJiIPKEHb i eKCIIEPUMEHTAJIbHO MiITBEPIKEHO 3aTy4eHHs Y BUPOOHUIITBO IOKPUBHUX IOPif,
BUJO00YTKY 3aJ1i3HOI Py, SIKi BiIpi3HAIOTHCS CKJIAHOIO MiHEPAJIbHOIO CTPYKTYPOIO Ta TOHKMMHU BKpAIlJIEHHSIMU
OKCH/iB 3aJ1i3a IOMiX KpeMHe3eMOoM. Po3po6sieHo pekoMeHaallii 0/10 TEXHOJIOTIYHOI CXeMU
BHCOKOTEMIIEpaTypHOi 06pO6KY IOKPUBHUX IOPif] 3 Oflep>KaHHSIM HU3bKOKpeMHicToro ¢pepocuminiio (15-18% Si) Ta
€JIEKTPOXiMIiYHOI 06POOKU 3 OJlep>KaHHSM 3aj1i3a Ta BUXOJIOM BOJHIO, 1110 MPUBOAUTDH [IO IEPETBOPEHHS T€MAaTUTY B
MarHeTUT Ta BUJIyYEHHS MArHiTHOIO cenapaielo. BCTaHOB/IEHO palioOHaIbHI YMOBHU TEIJI0BOi 06POOKY BUXiAHO]
11JIAKOYTBOPIOI0YOI CyMilli, IKa MICTUTb CyXUI JIirHiH 260 iHIINIT MaTepia POCIMHHOTO TIOXOPKEHHS 3 BMICTOM
netkux 40-60% Tta gucnepcHy CaO 3 IUKJIOHIB CIIOPYJ, TA300YKCTKY, CIiBBiTHOMIEHHSM SIKUX KOHTPOJIIOETLCS
CTYIMiHb rifparanii nopoukonoai6Horo BanHa He 6isbie 50% Ta mpoliec caMo3aropsiHHS MipoJli3Hux rasis. Ha
OCHOBi TEOPETUYHOTO y3araJbHEHHS Ta Pe3yJbTaTiB (Pi3NKO-XiMIiUHUX NOCIiIKEHb i TEpPMOJMHAMIYHOTO
MOJ€JIIOBaHHS OCHOBHUX B33a€MOJIil CTBOpEHA HACKPi3HA TEXHOJIOTIYHA CXeMa BUPOOHUIITBA MAPraHIeBUX
depocniiasiB 3 BUKOPUCTAHHSIM BITUM3HSIHUX MApraHLeBUX Py, 3 HU3bKMM BMICTOM MapraHIjio Ta
IpiOHOIMCIIEpCHUX BilXOIiB 36arayeHHs 3 METOI0 cTabinizalii Bupo6HunTBa dpepocmninasiB Ha AT «H3D» Ta
nigBUIIEeHHS e(PeKTUBHOCTI BUPOOHULITBA (epOCIIABiB. BIPOBAIKEHO: TEXHOJIOTIS CIIIKaHHSI MApTraHLIeBOTrO
arJioMepary 3 BUKOPUCTAHHSIM B IIMXTi OKUCHO-3€PHUCTOr0 KOHIIEHTpaTy 2 copTy ¢pakuii 0-1 MM 1o 70% y cymimi
3 peareHToM Top( TipOKCUIHUI B SIKOCTI B'SDKY4YOTO PO OIPYyIKyBaHHi; po3po06JieHi HIaKOyTBOPIOOYi cymili AJ1st
00pOOKY CYITyTHBOTO BUCOKO (POCPOPUCTOrO0 MApraHLIEBOTO CIIJIaBy, 1110 YTBOPIOETHCS MIPU O€P KaHHI IIJIaKy
MaprasieBoro mano GpochopucToro; pekoMmeHaauii o yrusisauii 3anizoBmicHux miamiB [TAO «MK «AzoBcTanb»
IIpY OZleP>KaHHI METasli30BaHOi CUPOBUHY; HOBi TEXHOJIOTI4HI PillleHHS MO0 3aJIy4€HHS Y METaJypriiiHe
BMPOOHULITBO MaTepiajiB TEXHOT€HHOTO IOXOPKEHHS BIIPOBAIKEHO B JIEKLITHUX KypCaX Ta BUKOPUCTOBYIOTHCS
IIpY BUKOHAHHI BUITYCKHUX KBasiQikaniiiHux pob6it 6akanaspis Ta marictpis OIIT 136 Metamnyprist HanlionanbHOi
METaJyprifiHoi akageMii YKpaiHu.

2. The dissertation is devoted to the solution of an important scientific and technical problem, which consists in
physical and chemical substantiation, development and introduction in metallurgical production of a complex of
rational technological schemes and decisions on attraction of materials of technogenic origin, accumulated and
current production, including mining and metallurgical industry, using their useful properties in the processes of
obtaining metals and alloys, the quality of which will correspond to those obtained by modern technologies, in
order to reduce the use of imported raw materials, reduce through loss of conductive components, reduce fossil
fuels and improve the environment of industrialized regions of Ukraine. Analysis of physicochemical and



rheological properties of oxide-granular concentrates of grade 2 fraction 0-1 mm shows that their characteristic
sand-granular structure does not provide sufficient clumping of the charge, which does not allow to obtain the
required particle size distribution and strength characteristics of granules. The possibility of returning 50...70%
(against the usual 10...15%) of fine (0-1 mm fraction) manganese concentrate of the 2nd grade to the charge of
manganese agglomerate production due to the use of peat hydroxide (RTG) reagent in an amount of 5...7% with
simultaneous increase the strength of the granules of the pelletized charge. For the first time, a method of creating
appropriate thermal conditions was established and used in agglomeration, under which the cooling rate of the
upper agglomerate layer is reduced, which is achieved by laying a two-component heat-insulating layer from the
return fraction and fuel. This decreases the formation of glassy phase from 15% to 3%. It is established on the basis
of the analysis of mathematical modeling results that the rational carbon content in the initial charge of 9-11%
provides the transition of manganese into the monoxide phase without the formation of a significant amount of
manganese silicates, which reduces energy costs. It is shown that in order to carry out effective dephosphorization
of manganese alloys and achieve high degrees of phosphorus conversion into the slag phase, it is advisable to carry
out the process of dephosphorization of the alloy in one stage using a briquetted mixture. This mixture includes
iron scale, lime, bauxite and sodium orthosilicate, which due to the creation of slag with a melting point of 1400°C
allowed to increase the rate coefficient of through extraction of manganese from raw materials. Exclusion from the
composition of materials for dephosphorization of fluoride compounds is an effective factor in increasing the level
of environmental friendliness of the refining process. Based on theoretical research, the involvement of iron ore
mining in the production of cover rocks, which have a complex mineral structure and fine inclusions of iron oxides
between silica, has been proposed and experimentally confirmed. Developed recommendations for the
technological scheme of high-temperature treatment of rocks with low-silicon ferrosilicon (15-18% Si) and
electrochemical treatment with iron and hydrogen yield, which leads to the conversion of hematite into magnetite
and extraction by magnetic separation. Rational conditions are established of heat treatment of the initial slag-
forming mixture containing dry lignin or other material of plant origin with a volatile content of 40-60% and
dispersed CaO from cyclones of gas treatment plants, the ratio of which controls the degree of hydration of
powdered lime not more than 50% and the process of spontaneous combustion of pyrolysis gases. On the basis of
theoretical generalization and results of physicochemical researches and thermodynamic modeling of the basic
interactions created the through technological scheme of production of manganese ferroalloys with use of
domestic manganese ores with low content of manganese and fine waste of enrichment for the purpose of
stabilization of production of ferroalloys on JSC «Nikopol Ferroalloy Plant». Implemented: scientifically
substantiated resource-saving technology of manganese agglomerate production in the agglomeration of JSC
"NZF" with the use in the charge of concentrate 2 grade fraction 0-1 mm to 100% with an assessment of the impact
of this agglomerate on technical and economic indicators of ferrosilicon manganese smelting; technology of
dephosphorization of the accompanying highly phosphorous manganese alloy, which is formed during the
production of manganese low-phosphorus slag; recommendations for utilization of iron-containing sludge of PJSC
MK Azovstal in obtaining metallized raw materials; new technological solutions for the involvement in the
metallurgical production of materials of man-made origin are used in lecture courses and in the implementation of
final qualification works of bachelors and masters OPP 136 Metallurgy of the National Metallurgical Academy of
Ukraine.
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