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1. TeopeTryHe y3arajabHEHHSI, JOCIIKEHHS Ta PO3POOKA PECypCO-€HEProolafHUX MIPOLECiB i TeXHOIOTiN

BUPOOHHUIITBA MapraHieBrX (epoCIyIaBiB y BUCOKOIOTY)KHUX €JIeKTpoIiedax

2. A theoretical synthesis, research and development of resource-saving technologies and processes for
production of manganese ferro-alloys in high-power electric furnaces

Pedepar:

1. Incepraiiist NpuCBAY€Ha TEOPETUYHOMY y3arajbHEeHHIO, JOCIIiIPKEHHIO, PO3PO0LIi Ta IHPOKOMACIITAOHOMY
BIIPOBA’)KEHHIO Y BUPOOHUIITBO iHHOBALiHUX e(EeKTUBHUX PECYPCOOLIAIHUX TEXHOJIOTIH i [IpoLeciB oiep>KaHHs
MapraHLeBOro arjaoMepary i BUIJIaBKU (PepOCUIIIKOMapraHLl0 Y BUCOKOIIOTY>KHUX eJleKTpoliedax. Po3pobiena
TEIVIOTEXHIYHA MOJIeJIb IIPOLIECY 3allalOBAaHHS MapraHLeBOi arJIOMNXTH, SIKAa aJallTOBaHa 10 BUPDOOHULITBA
MapraHieBoro ariaomepary. TeopeTnyHO OOIPyHTOBAHI Ta BUpilleHi 3a1a4i BUKOpPUCTaHHS deporasy 3amicTb
IIPUPOJHOrO rady i aHTpauuTy 3aMiCTb KOKCY. Briepiie BUKOHaHO JOCIIiIPKEHHS 1| TEpMOAVHAMIYHE KOMII'IOTEpHE
MOJeJII0BaHHS a3oBoi piBHOBaru cucremMu MgO-MnO-SiO2-5%Ca0, sika onucye MapraHieBUi MarHesinHun
arsioMmepar i3 BukopucrtanHam 6a3 ganux FToxid, FACT i FACT 5,3 ta nakera nnporpam "FactSAGE 6,0". Biepuie

o0y joBaHa IOBEPXHs JikBinyc uiei cuctremu. HaykoBo 00rpyHTOBaHa Ta po3po06jieHa TEXHOJIOriSI BUPOOHUIITBA



MapraHL,eBOro MarHesi-ajbHOrO arjioMepary 3 BUKOPHMCTAHHSIM LIUIAKy 6aratoro ¢pepoHiketo. I3 3amy4eHHIM
nporpamHoro nakera "FactSAGE 6,0" Brepie BUKOHAHO TEPMOJIMHAMIYHE KOMIT'IOTEPHE MOJIEJIIOBAHHS BYTJIELb
BiZJHOBJIIOBJIbHUX IIPOLECiB OTPUMaHHs dpepocustikomapraHijo. [TokazaHo, o nigsuineHHs: MgO B MiYHUX LJIaKax
cIipyse 6iy1blI IOBHOMY BUJIy4€HHIO MapraHIilo B CIJIaB. PO3po6JieHa i 0CBO€Ha B esiekTporeyax PI13-63
iHHOBalliliHa e(pEeKTUBHA TEXHOJIOTiSl BUIJIABKU (PEPOCUITIKOMAPIaHII0 3 BUKOPUCTAaHHSIM MapraHLeBoro
MarHesifHOro 1J1aKy 3 3a0aIKeHHSIM Ha 1 TOHHY MapraHieBoi cupoBuHU - 39 Kr/T, KOKCY - 12 KT /T i eJleKTpu4yHOi
eHeprii - 64 kBT r/T, Busy4eHHs1 Maprasuo 36iismuiocs Ha 2,2% (abc.). Brepiie po3po6sieHo aaroputm
YIIPaBJIiHHS €JIEKTPUYHUM PEXUMOM BUCOKOIIOTYKHUX (63...75 MBA) esleKTpUYHUX Neyell Ipy BUIIABL
MaprasieBux (pepocIasiB B ymoBax 30HHOI Tapudikatii. lociimkeHa, po3pobseHa i BIpoBapKeHa IPUHLIUIIOBO
HOBA TEXHOJIOTiS cenapalii BiBasbHOrO 1J1aKy 3 BUYYEHHSM LJIakoMeTasneBoi cyminii (35% Mn) i fioro
BMKOPHMCTaHHSIM y 6a30Bill TeXHOJIOTii Mapranuesux ¢pepociiasis. Po3pobiieHa, fOCimpKeHa i BIPOBaKeHa
TEXHOJIOTisl OpPMKeTYBaHHSI HEKOHAULINHOI (ppakuii pepocuikomapraniio. BmpoBampkeHa TeXHOJIOrisS BAPOOHULITBA
CKJIOKpUCTaJIiYHUX apMoBaHux matepianis (CKAPM) 3 BUKOpHCTaHHSIM PiIKUX LLJIaKiB pepocutikomapraHuio i
BUITyCK KOHTEIHEPIB /171 36epiraHHs Ta 3aXOPOHEHHs! paJlioaKTUBHUX BiiX0iB. Briepie BUKOHaHO MaTeMaTUYHE
MOJIE€JII0OBAaHHS PO3MOBCIOIKEHHSI TMJIOTa30BUX BUKUIIB BiJ] CTalliOHAPHUX JKepeJ aryloLexy i exy BUpOOHULITBA
MapraHueBux ¢pepociiasib. lllupokomacmTabHe BIPOBAIPKEHHS pO3POOJIEHUX B IUCEPTAallii HAYKOBO
OOI'PYHTOBAaHUX TEXHOJIOTIH i IPOleCiB y BUPOOHULTBO MapraHL|€BOro arjJoMepaTy i BUILJIABKU

(epocuiKoMapraHIo 3a0€311e4nsIo CyTTEBUI €KOHOMIYHUN e(eKT, y ToMy 4ucii 1o piBHIo 2011 p. - 464,8 MJIH IpH.

2. The thesis is devoted to theoretical generalization, research, development and introduction of innovative
technologies and resource efficient processes for production of manganese sinter and melt at high power electric
ferrosilicomanganese. Developed a thermal model of sinter charge ignition, which is adapted to the production of
manganese sinter. Theoretically justified and resolved the problem of ferroalloy gas instead of natural gas and hard
coal instead of coke. For the first time using databases FToxid, FACT and FACT 5,3 and the software package
"FactSAGE 6,0" used to study the thermodynamic and computer simulation of phase equilibria of the system MgO-
MnO-SiO2-5% CaO, which describes the manganese-magnesia sinter. First constructed the liquidus surface of this
system. Scientifically justified and development the technology of production of manganese-magnesia sinter with
a ferronickel slag. With the involvement of the software package "FactSAGE 6,0" was first performed computer
simulations of the thermodynamic carbon reduction processes for production of ferrosilicomanganese. It is shown
that an increase in MgO in the furnace slag enhances the extraction of manganese in the alloy. Developed and
introduced in the six electrode 63 MVA electric furnace innovative effective technology for smelting
ferrosilicomanganese using manganese-magnesia sinter. Reduced unit costs for 1 ton of ferrosilicomanganese was:
manganese materials - 39 kg; coke - 12 kg; quartzite - 39 kg; electrical energy - 64 kW per hour. For the first time
developed a control algorithm for high-electric mode (63...75 MVA) of electric furnaces for smelting manganese
ferroalloys in the zone tariff of electricity. Explored, developed and implemented new technology moldboard
separation of slag-removing with obtaining metal-slag mixture (35% Mn) and its use in the underlying technology
of manganese ferroalloys. Designed, researched and introduced the technology of briquetting non-conforming
fraction of ferrosilicomanganese. Designed the technology of production of crystalline glass-reinforced materials
from ferrosilicomanganese liquid slag and production of containers for storage and disposal of radioactive waste.
For the first time mathematical simulation of the spread of dust and gas emissions from stationary sources sinter
plant and the production of manganese ferroalloys plant. The introduction of the thesis developed in the science-
based technologies and processes in the production of manganese sinter and ferrosilicomanganese provided
significant economic benefits 464 820 thous. (for 2011).
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