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Abstract:

The paper emphasizes the urgent need for Ukraine's metallurgy sector,
particularly at PJSC "Zaporizhstal", to replace outdated technologies with modern,
sustainable steel production methods as part of the global green transition. The
research involved field measurements, data processing, and comparative analysis of
electricity consumption in two steelmaking routes: (I) iron ore sintering process
(IOSP) with aspiration system + blast furnace (BF) + open-hearth furnace (OHF),
and (II) Midrex direct reduction process + electric arc furnace (EAF).

The results showed significant differences in specific electricity consumption
among the investigated processes. The EAF demonstrated the highest electricity
demand at approximately 340 kWh/t, followed by the Midrex process at 85 kWh/t.
Electricity consumption of the sintering plant reached about 33 kWh/t, whereas the
blast furnace and open-hearth furnace required only about 3.3 and 4 kWh/t,
respectively.

The study confirms that the traditional route "IOSP + BF + OHF" generates
substantially higher CO: emissions than the modern "Midrex + EAF" process.
Despite higher electricity consumption, Midrex technology and EAF steelmaking
provide significant environmental benefits due to reduced carbon emissions and
increased flexibility in steel scrap recycling. The obtained results indicate that the
implementation of direct reduction technologies combined with electric arc furnaces
is a key pathway toward environmentally sustainable and energy-efficient steel
production.
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AHoOTAaNiA:

Y poOoTi HaroyIoIIeHO Ha HarajbHI MOTpedl METamyprifHOro CEeKTOpy
Vkpainu, 3okpema I[IAT «3anopixkcramey, y 3aMiHl 3acTapiiiX TEXHOJOTIH
CY4YaCHUMH €KOJIOTIYHO CTaJMMH METOIaMH BUPOOHHWIITBA CTaldl B MexXax
1100aJIbHOTO 3€JIEHOTO Tiepexoy. JJocikeHHs BKIII0YalI0 HaTypHI BUMIPIOBAHHS,
00poOKy OTpUMaHUX JaHUX Ta MOPIBHSJIBHHUM aHAII3 CIIOKUBAHHS €JICKTPOCHEPTl
3a ABoMa cxeMaMu BupoOHulTBa ctani: (I) armomepaniiine Bupo6Huntso (IOSP) 3
acmipartiiiinotro cuctemoro + nomenna mniu (BF) + mapreniBebka miu (OHF); (1)
nporiec npsMoro BigHoBineHHs Midrex + enekrpoayrosa mid (EAF).

Pesynpraty TmOKa3aaum CyTTEBI BIIMIHHOCTI Yy TIMTOMOMY CHOXKHBaHH1
CJIEKTPOEHEPrii MIK OKPEeMHUMH TEXHOJOTIYHUMH Tmponecamu. Haitbiabine
CIIOYKMBaHHS €JIEKTPOEHEPT1i XapaKTepHe AJIA €JIEKTPOLYTroBoi eyl — 0nu3bko 340
kB1'rog/T, Ttomi sk mpouec Midrex mnorpebye Onuszbko 85 kBr-rom/T. s
arJoMepaliiHoro BUpOOHUIITBA 11eW TOKAa3HUK CTaHOBUTH OJM3bKO 33 kBT TOA/T, 2
JUJIsl JOMEHHO1 Ta MapTEHIBChKO1 TIaBKU — O1u3bKo 3,3 Ta 4 kBT roa/T BiAMOBIAHO.

Bcranosineno, mo tpanuuiitna cxema «IOSP + BF + OHF» cynpoBoxyeTbest
3HaYHO BUIIMMHU BUKHAaMH CO2 MOPIBHSIHO 3 CydyacHUM Mapuipytom «Midrex +
EAF». He3Baxxaroun Ha OuTbIIE CIIOXKUBAHHS €JIEKTpOeHeprii, TexHosorii Midrex ta
CJIEKTPOAYTOBa IUIaBKa 3a0e3MeUylOTh CYTTEBI EKOJOTIUHI IEpeBard 3aBJISIKU
3HIDKEHHIO BYIVICIIEBOTO CIiy Ta €()EKTUBHOMY BUKOPHCTAHHIO METAJOOPYXTY.
OTpumani pe3yinbTaTd MIATBEPIKYIOTh, 1110 BIPOBAKEHHS TEXHOJOTINA MPSMOTO
BIIHOBJICHHS 3aJj1i3a y MO€HAHHI 3 €JICKTPOIYTOBUMH TIEYaMH € OJHUM 13 KITFOUOBHUX
HampsiIMiB ~ JIeKapOoHi3alii Ta TIABUIICHHS eHEepProe(EeKTUBHOCTI Cy4acHOl
MeTalyprii.
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