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1. Inceprarnist NpUCBsAYEHA YI,OCKOHAJIEHHIO TEXHOJIOTII BUIJIaBKY (PEPOCUITIKOMAPTaHLIo, 10 3a0e31edye
MiJBUIIEHHS BUXOAY NPULATHOI NPOAYKLIi Ta TOKPAIIEHHS TEXHIKO-€KOHOMIYHUX [TOKA3HMKIB. YTOYHEHO
TepMOJVHaMiYHi 0COOJIMBOCTI NPOLECYy CYMICHOTO BYTJIELeBOTEPMIYHOTO BiTHOBJIEHHS MapraHIiio i KpEMHIIO 3
ypaxyBaHHSM YTBOPEHHSI CUJIiKOKap6ifnHoi a3y MapraHIo Ta 0OIPyHTOBAHO, 110 3HUKEHHS PiBHOBAKHO]
TeMIlepaTypu IIPoLecy BinOyBaeTbCS 32 paXyHOK 3MEHIIIEHHS aKTUBHOCTI MapraHuio i KpeMHilo. Ha ocHOBI
PEe3yJIbTATIB aHai3y 3B'13KiB BMICTy KPEMHIIO B METAaJIi Bifi TEMIIEpaTypy IPOLECy, KOHLIEHTpallii KpeMHe3eMy Ta
OCHOBHOCTI OKCUJHOI CKJIaJIOBOi BCTAHOBJIEHO, 1110 BMiCT KDEMHIIO, SIKUH BiIOBila€ IPOMUCIIOBOMY
¢depocunikomapranio mapku MHC17, MmoxHa gocsrtu rpu remneparypi 1500 - 1550 C, koHLeHTpallii KpeMHe3eMy B
OKCHJIHIN cucTeMi Ha PiBHi 45 - 55%, 110 BifIOBinae HAaCMYEHOMY CTaHy KpeMHe3eMy B cuctemi Mn-Ca-Si-O Ta

3abesnevye akTuBHicTh SiO2 Ha piBHI oguHuLi. [licTaso noaanbuoro po3BUTKY KOMITJIEKCHE AOCIiIpKEHHS 3B 13Ky



MiX BMiCTOM BYTJIELIO Ta KPEMHIIO y criiaBax cucteMu Mn-Si-C, mo crpusie nependayeHHIO BMICTY BYTJIELIO ¥
npomuciioBomy depocuitikomapranui (15-20% Si), sikuit ctaHoBUTSG 2,2% - 1,5% npu 1550°C Ta 2,6% - 1,8% npu
1600°C; penTreHorpadiyHUMU TOCTIIKEHHIMU B TPOMUCIIOBUX 3pa3kaxX (pepocuylikoMapraHijio Brepiie
ineHTHdikoBaHO a3y Mn8Si2C Ta BCTAaHOBJIEHO, IO B CIJIABAX 3 MiJIBULIEHUM BMiCTOM 3ajli3a MpeBaJloe (pasa TUILY
(Mn1-xFex)5Si3, ska i BU3Hauae MifBUIIeHYy MIilIHICTb crIaBy. JJocaimKeHHIMU (Pa3oBOro CKIaay Ta
KpucTanorpadiyHoi CTpyKTypU IIPOMHUCJIOBUX MIJIaKiB (PepOCUIKOMApraHIIo Ta IIJIaKy MapraHIleBoOro 1epepooHOro
IiATBEPKEHO, 110 B 000X IIJIaKax IPUCYTHs IpibHa (asa KpucrasorpadivyHoi cTpykTypu a-MnS (anabaHuh),
KIUJIBKICTb SIKOi 3aJ1€5KUTH Bifj BUTPAT BYIJVIELIEBOTO BiTHOBHMKA I1iJl Yac IJIaBKU Ta BMICTY CipKU y HbOMY. MeTozoM
P®A nocifpkeHo MyIak MapraHieBuil nepepoOHUi, B IKOMY IIPOBiHOIO ¢asolo € 6yctamit (Ca,Mn)2SiO4, a Takox
npucyTHi ¢pasu Mn3Al(SiO4)3, Ca7Mg(SiO4)4, CaMg[SiO4] i MnS. Po3pobieHo i Brepie JOCaiIpKEHO B
J1abOpaTOPHUX YMOBaX IIPOLLEC OTPUMaHHS (HepOCUIIiKOMAPraHIlo 3 BUKOPUCTAHHSIM Y CKJIAJi LIMXTU BifCiBY
(pakLioHyBaHHS BUCOKOBYIJIELEBOTO (PEPOMAPraHII0 3aMiCTb OKCUAHUX MAapraHeLbBMiCHUX KOMIIOHEHTIB HIAXTH.
[Tpu npoMy BUIIy4€HHS KPEMHIIO i3 KBapUuTy csirae 54%. Y npomucioBux ymosax [TAT H3® pocnimkeHo Ta
BUIIPOOYBAHO IIPOLIEC OTPUMaHHS (epOCUTiKOMapraHIlio 3 MiJBUIIEHUM BMICTOM 3a1i3a; JOCATHYTO 3HMD>KEHHS
IIMTOMOI BUTPATHU eJIeKTpoeHeprii Ha 3 - 5%, 3MeHIIeHHs KpaTHOCTI 1uIaky Ha 0,2 i miBUIIEeHHS BUXOAY
IPUIATHOTO MPOAYKTY. EKOHOMIYHA e(peKTUBHICTD pilieHb 00YMOBJI€HA MiABUILEHHSIM BUIYYeHHS KPEMHIIO 32
TEXHOJIOTI€I0 3 BUKOPUCTAHHSIM BiJICiBiB BUCOKOBYIJIELIEBOTO (pepOMapraHIiio 3aMiCTb OKCUIHOI MapraHieBoi
CHPOBUHUY; IIPY BUILJIABL CIIABY 3 MiBULIEHUM BMICTOM 3aJ1i3a, y KisibKocTi 10% Bif, 3arasbHOr0 pivyHOrO
BUPOOHMUILITBA 32 PAXyHOK 3HIKEHHSI IUTOMOI BUTPATHU €JIEKTPOEHEPrii eKOHOMIUHNUI e(PeKT MOoXKe ckiacTu 6054750
IpH. B exosyioriuHoMy Mnj1aHi 3HMKEHHS KPaTHOCTI LIJIaKy 32 000Ma TEXHOJIOTiSIMU [TI03UTUBHO BIJINHE Ha OXOPOHY

HABKOJIMIIHbOI'O CEPEOBUIIA.

2. The research study presents the ways of improving the method of silicomanganese production that positively
affects both performance indicators and the output of commodity product. That is the first time when
temperature range of system equilibrium state has been calculated while using the model of manganese
carbosilicium phase formation along with carbon thermal reduction of manganese and silicium oxides. The nature
of relationship between the silicon content in metal and process temperature, silica concentration and basicity
was first determined. It was proved that such relationship as [Si,%] = f (CaO + MnO) / SiO2 can identify the silicon
content within wide temperature range with high probability. Quantitative relationship between carbon and silicon
content in Mn-Si-C system alloys was measured. This contributes to the prediction of carbon content in industrial
ferrosilicomanganese (15-20% Si), which is 2,2% - 1,5% at 1550 °C and 2,6% - 1,8% at 1600°C. As an innovative
contribution this allows to determine both temperature ranges of the process and carbon content based on silicon
content in the melt with maximum accuracy. Carbon-silicide phase Mn8Si2C was first identified in industrial
silicomanganese alloy by means of X-ray phase analysis. Phases Mn5Si3, Mn4FeSi3 and (Mn1-xFex)5Si3 with
different Fe content were determined for the first time. Microhardness of silicomanganese phases with different
Fe content was tested. It was found out that the alloys with higher Fe content produced using the suggested
method are stronger. As a result, it increases the output of consumable product. Manganese charge slag with the
dominant bustamite (Ca,Mn)2SiO4 phase and identified Mn3Al(SiO4)3, Ca7Mg(Si04)4, CaMg[SiO4] and MnS phases
were analyzed by means of X-ray phase analysis for the first time. The process of silicomanganese production with
high-carbon silicomanganese non-fraction alloy as a burden instead of oxide burden components with manganese
content was first developed and tested in a laboratory environment. Hereinafter, up to 58% of silicon can be
extracted out of quartzite. The process of silicomanganese production with higher Fe content has been analyzed
and tested at the Nikopol Ferroalloy Plant PJSC. Electric power consumption was reduced by 3-5% and slag ratio
was reduced by 0.2 that increased the output of consumable product. The feasibility and commercial efficiency of
the suggested approaches were proved due to the increase in silicon extraction using high-carbon
ferromanganese non-fraction alloys while following the developed method instead of oxide manganese ore
material. The financial effect of high-ferrum alloy production in the amount of 10% of total annual output allows to
save 6,054,750 UAH on account of reduction of specific power consumption.
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