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1. ®izuko-xXiMiuHMI aHai3 HEPiBHOBasKHUX B3aEMOZiil (a3 pu ofepskaHHi BUCOKOBYTJIELIeBOro (pepomMapraHLio 3
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Pedepar:

1. IncepraniiiHa po60Ta NpUCBSIYEHA aHaJli3y HEPIBHOBAXHOCTI OCHOBHMX PEaKLil, 10 MPOTIKAOTh IPYU BUIIJIABLI
ByIJIelleBOTro pepoMapraHiiio Ta BUBHAYEHHS Ha 1ill OCHOBI BEJIMYMH HEPIBHOBAXKHUX peasIbHUX KoedillieHTiB
PO3II0ZiNy eJIeMEHTIB MK IIJIaKOM Ta MeTayIoM. JI7151 To6yoBU IMHAMIYHOI Mogesli po3pobiieHa Mogeb (i3uKo-
XiMiYHMX B3a€-MOJill Ipy (POPMyBaHHi KiHIIEBOTO CKJIaAy (pepoMapraHiio, BU3HaY€eHi KiHETUYHI ITOKa3-HUKU
BUTPATH BYIJIELIEBOTO BiTHOBHMKA. EKCIIEpMMEHTAIbHO BU3HAUYEHI KiJIbKiCHI XapaKTE€PUCTHKY MBUIKOCTI BUTPATU
BYyI'-JIELl}0 Ha BiIHOBJIEHHS eJleMeHTiB y cucteMi Fe-Mn-Si-O-C B ymoBax (pJ1i0COBOi I1JIaBKU BUCOKOBYIJIELIEBOTO
depomapranio. O6pOOKOIO JiTepaTypHHUX i BJACHUX €KCIIEPMMEHTA-JIbHUX JAHMX 10 KiHETULl] BiTHOBJIEHHS
€JIEMEHTIB 3 PiIKUX 1IJIaKiB OTPMMAaHO BUPa3 [ BUBHAYEHHS WIBUAKOCTI BUTPATH BYIJIELIO HA NIPOLIEC, KU €

dyHKUi€e0 CKIIaay IUIaKiB i mapameTpiB piBHOBaXXHOTO CTaHy. [IpoBefieHO [OCiI>KeHHSs! BIUIMBY CKJIay LJIAKiB i Te-



MIIEpaTypU Ha CKJIaJ, piBHOBaXXHOTO MeTaiy. Po3pob6sieHa skicHa Mofieb Pi3uKo-XiMiYHUX B3a€MO/Iiii Ipu
dopmyBaHHi posriasy Mn-Fe-C y pyZoBiHOBIIIOBaJIbHIl eyl Ta [I0Kaza-Ho, 110 Npolec GOpMyBaHHS CKIALy
BHICOKOBYTJIEL[€BOr0 (pepoMapraHijio NIOYMHAETHCS 3 YTBOPEHHSI Kapbiny 3ai3a, IPOIOBXKYETbCS 3 YTBOPEHHSIM
KapOily Maprasiio Ta KOMILIE-KCHOrO 3a1i30MapraHieBoro kapbigy. Cucrtema Metas-1jiaK y BaHHi [1edi mae
BiXMJIEH-H4 BiJl PIBHOBaru o OKpeMUX ejieMeHTax. [Ipy craiioHapHOMY IIJIMHI IIPOLECY BEINYMHA
HEpiBHOBAaXXHOCTI CUCTEMU MeTaJl-1JIaK 110 eJleMeHTax 36epiraeTocs. Lle nae MOXJIMBICTb BUKOPUCTOBYBATU
(axTHy4Hi (HepiBHOBaXXHI) KoedillieHTU pO3IOJily eJI€MEHTIB MK IIJIaKOM 1 METaJIOM /1J1s CKJIalaHHsI 6a7laHCOBUX
PiBHSIHB, 110 € OCHOBHMMU IIpY NOOYI0Bi MaTeMaTU4HOI MOZEJi IpoLecy. 3po6JIeHO OLiHKY MOKIUBOCTI
IIPOTiKaHHS peaklii OKUCII0BAHHS BYIJIELIO Y BaHHI I1edi Ipy BUpOOHULITBI BUCOKOBYTJIelieBOro ¢pepoMapratio.
[Tpu HopMmanbHUX YyMOBax 06'eM CO, 1o Buinserscs, ckiaas 0,09 - 0,01 kr/(m3?c). Lle npucKopioe nepemilryBaHHs
MeTajly, 301/IbIIyI0YM IEPEHOC €JIEMEHTIB B 00'eMi 11 MacOOOMIH Ha Mexax (pa3. MeToga-mu PisMdHOro
MOJIEeJII0OBAaHHS ITPOBEIEeHI NOCiIKEHHS IEPEHOCY B METAJIEBOMY PO3ILIaBI, [0 6apOOTyeThCS, IPU HASIBHOCTI B
HbOMY TeTeporeHHoi 30HU. [IokazaHo, 1110 NPy LIbOMY Ma€ MicClie iCTOTHUI TypOyJIEeHTHU [1IepeHOC Y [IOPiBHSIHHI 3
METaJIOM, 10 He nepemiuy-eTbcest. [Ipu TpuBanomy nepiofii Mixk BUnyckaMu 3-4 rogyHu 3a0e31e4yeTbCst
[IPAaKTUYHO MOBHE YCEPEIHEHHS CKJIAly METAJIEBOTO PO3IJIaBYy Y BaHHi I1edi IpY BUILJIABLi BUCOKOBY-TJIELIEBOTO
dbepomapraniiio. Po3pobiieHa quHaMidHa MOJIEJIb Ofleps>KaHHS (pepoMapraHLiio y BUTJISAI CUCTEMU 9a-CTKOBUX
Mogesieil 17151 KO>KHOI 30HM I1edi 10 BEPTUKAJILHOMY Ilepepisi poboyoro npocto-py. HacTkoBa MOeJb OIIMCY€EThCS
CHACTEMOIO PiBHSIHb MaTepPiaJIbHOTO 0ajlaHCy ¢ 3a71€XX-HOCTEH, 110 BU3HAYAIOTh BEJIMYMHY BiIXWUJIEHHS] CUCTEMU Bif,
piBHOBaru. Po3po6sieHi an-ropuTMu po3paxyHKy PiBHOBKHUX CKJIa/liB METaJly Ta LIJIaKy 110 CTaTU4Hii Mojeli ofe-
P>KaHHS BYIJIeLleBOro pepoMapraHiiio 3 ypaxyBaHHSIM HEPiBHOBaKHOCTI OCHOBHUX peak-1iiil, peasi3oBaHi y BUTTIsI
IIPOrPaMHOr0 3ac00y Ta EpPeIaHo [jisl IPOBELEHHS BifTIOBil-HUX JOCiIXeHb 10 HiKOIOIbChKOro 3aBOAy

(depocrnasis.

2. Dissertation is devoted to the analysis of nonequilibrium state of main reaction occur at a high carbonaceous
ferromanganese melting as well as to the determination on this base of values of actual nonequilibrium coefficients
of elements distribution between slag and metal. In order to develop of process dynamic model the pattern of
physic-chemical interaction between slag and metal at formation of ferromanganese final chemistry as well as the
kinetic factors of consumption of carbonaceous reduction agent for elements reduction in the system Fe-Mn-Si-
O-C were done with regard to flux and non-flux techniques of ferromanganese melting. By processing of literature
and own experimental data on kinetic of elements reduction from liquid slag the formula for the carbon
consumption determination for dependent on slag chemistry process was found. The model of physic-chemical
interaction at Mn-Fe-C melt formation into ore-smelting furnace was developed. The actual (nonequilibrium)
coefficients of elements distribution between slag and metal were used for the draw up of the balance equations
that are the basis for construction of the process mathematic model. There were methodic developed for the
calculation of the metal chemistry is equilibrium with a slag. The investigation of a slag chemistry and temperature
effect on the equilibrium compound of the metal were made. The estimation of possibility of carbon oxidation
reaction running into the furnace bath at ferromanganese manufacture was done. By the physical simulation
methods the researches have been carried out in order to investigate of the transfer into bubbled metal melt at
presence in them of heterogeneous zone. The dynamic model of ferromanganese manufacture has been developed
in the form of the system of particular models for separate zones of the furnace along the vertical section of
working space. It was shown that for the local zones with different final parameters the flow of metal melts
drastically grows after reaching of coke layer. Developed algorithms of calculation an equilibrium compound of
metal and slag by static model of carbonaceous ferromanganese manufacture subject to the nonequilibrium state
of main reaction were delivered as software to OJSC NZF for proper researches.
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