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2. Theory and Technology of Ferrosilicon production in High-power orereducing Furnaces

Pedepar:

1. lucepranis npucBa4YeHa TEOPETUYHUM i EKCIIEPUMEHTATIbHUM JTOCIiIPKEHHSIM 3 METOIO BUPIIIEHHS aKTyaJIbHOI
HayKOBO-TEXHOJIOTIYHOI IP06JIEMU PECYPCO30€PEXEHHS, MiIBUILIEHHS IKOCTi Ta 3MEHIIEHHS BUTPAT MIpU
BUPOOHULITBI pepOoCUIIiLilo 6€3MEPEPBHUM €JIEKTPOTEPMIYHUM CIIOCOOOM B MOTY>KHUX Nevax (23-27 MB-A) 3
BUKOPHCTaHHIM HeTPaAULiliHUX ByrjlelleBUX BilHOBHUKIB. B po06oTi y3arasbHeHi pe3yibTaTy JOCiIKeHb, 1010
BMBYEHHS (Pi3UKO-XiMIYHMX BJIAaCTUBOCTEN CIJIaBiB CUCTEMH 3aJ1i30-KPEMHil, TepMOAUHAMIKU (Pa30BUX
[IepeTBOPEHD B (hepOoCUIliLlil IPOMHUCIIOBOI BUIJIABKY, @ TAKOXK IPOLIECIB BiTHOBJIEHHS KPEMHIIO 3 KDEMHE3EMY
ByryieneM B cuctemi Si-0-C-H o po3po6sieHiii TepMoarHaMIuHINA MOZEJIi 3 ypaxyBaHHSIM HasiBHOCTi BOLHIO B
niyHiN ra3osiil atmocdepi. [lomani pesyabraT MeTanorpadiuHux NOCTiKeHb MiIKpOCTPYKTYPHY PepOoCUIIiLiito Ta
KOMIIJIEKCHOTO BUBYEHHS CTPYKTYPH i BJIACTUBOCTEN MiYHUX mj1akiB cucremu CaO - Al203 - SiO2, axi
KPUCTaJi3yIOTbCS B aHOPTUTOBOMY i F€JIEHITOBOMY KOHLEHTPALIMHUX MOJISX, Ta iX BIIJIMBY Ha BMICT aJIIOMIHIIO B

depocuminii, a TaKOX KOHLEHTPYBaHHS B HUX PAJiOHYKIIiZiB paailo, Topilo i i3oTomny Kasio. HaBeneHi naHi



IOCJIIPKEHb TEXHOJIOTTYHYX BJIACTUBOCTEN KBAPLUTIB i aHTPALIUTIB Pi3HUX POLOBUILL, & TAKOX y3arajbHEHi
Pe3yJIbTaTU BIIPOBAIKEHHS PO3p00JIeHOI TeXHOJIOTI BUIIIaBKY (EePOCUIILIiI0 3 BUKOPUCTAHHSM Y CKJIai LIMXTU
IIOHELbKOTO aHTPALIUTY 3aMiCTh YACTUH KOKCY-OPIlIKYy Ta TEXHIKO-€KOHOMIYHi [I0Ka3HUKH, 5IKi iITBEPAKYIOTh

epeKTUBHICTb po3p0bJIeHOI pecypco36epiraloyoi TeXHOJIOr .

2. Dissertation considers theoretical and experimental studies for solving of problems of resources saving,
improvement of quality, and cost reduction in ferrosilicon manufacturing by a continuos electrothermal method in
high-power (23-27 MVA) furnaces with non-traditional carbon reducing agents. In the thesis the results of
following studies are outlined: physical chemistry of iron-siliconalloys, phase transformation thermodynamics for
commercial grace ferro-silicon, reduction of silicon for silica by carbon in the Si-O-C-H system with the
developed thermodynamic model including account of hydrogen in the furnace environment. The results of
metallographic studies of microstructure of ferrosilicon and furnace slags of the CaO-Al203-SiO2 System (of
anortite and helenite Solidification felds) are presented. These data are correlated with aluminium concentration
in ferrosilicon as well as redionuclides radium, thorium and isotope potassium. Technological properties of
guartzites and anthracites of differentgenesis and results of implementation of developed technology for
ferrosilicon are shown. Substitution of Donetsk antracite in-steadof core optimization of parameters demonstrate
the efficiency of developed technology.
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