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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

P03BUTOK HAYKOBUX YSIBJIEHD IIPO CTPYKTYPHUI CTaH IIJIaKOBUX PO3ILJIaBiB [J1s1 06T PYHTOBAHOTO BUOODY iX

XiMiYHOTO CKyaAy, 1o 3a6e31e4uTh ePEKTUBHICTD poliecy padiHyBaHHS IPU BUPOOHUIITBI YaByHY i cTai

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Elaboration of scientific ideas about the structural state of slag melts for a reasonable choice of their chemical
composition, which will ensure the efficiency of the refining process in the production of pig iron and steel

Pedepar yKpaiHCBKOIO:

Merta poboTu nosisirae y BUsIBJIeHHI B3a€MO3B'sI3KY B'SI3KOCTI Ta €JIeKTPOIPOBiTHOCT] PO3I1IaBiB MeTaNTypriftHUX
1IJIaKiB i po3po6Ka KpUTEPilo OLHKY iX reTeporenisatii 1151 06I'pyHTOBaHOI'O BU6OPY XiMIYHOTO CKJIALy, 110
3a6e3neunTb e(PeKTUBHICTb Ipolecy padiHyBaHHS MeTaly IIPU BUPOOHULITBI YaBYHY i cTasi. B po60Ti BUKOHaHO
aHaJli3 3aJIeXKHOCTI B'SI3KOCTI Ta €J1eKTPOIIPOBIAHOCTI PO3IJIaBIB 11JIaKOYTBOPIOIOUUX CyMillei Bif ix ximiuHoro
CKJIaJly Ta TEMIIEPATypH, €KCIIEpUMEHTAJIbHI BUMiPIOBAaHHS B'I3KOCTI, €JIEKTPOIIPOBIIHICTh Ta TEMIIEPATYP
IJIaBJIEHHS JIAKOYTBOPIOIOYMX CyMillell. BoCKOHaIeHO ITPOTHO3HI MOAES I PO3PaXyHKY B'I3KOCTI Ta €HTaJlbIIii
KiHLIeBUX JOMEHHUX IIJIaKiB B fianaszoHi Temmnepatyp 1300-1550°C s ix onepaTUBHOI OLiHKM B Cy4aCHUX YMOBAxX
poOOTH IOMEHHUX Nedel YkpaiHu. 3a JaHUMU TEOPETUYHUX Ta aHATITUYHUX JOCIIiPKEeHb B3A€MO3B'SI3KY B'I3KOCTI
Ta €JIEKTPOIPOBIAHOCTI Pi3HUX OKCUIHUX CUCTEM MTOKa3aHo, 110 eHeprii aktusalii B's3kocTi (Eo) Ta
eJIeKTpOoIpoBigHOCTi (En) m1aK0BMX PO3IIIABIB 3i 301/IbIIEHHSM iX TeMIIEepaTyp 3MEHIIYIOThCS a BifHomeHHs En/Eno=n
3MiHI0€ThCS B o6sacTax: Eo<Eo=n<1, En>En=n>1i En=Epn=n=1, mo xapaxkTepusye 3MiHy B3a€MO3B 513Ky CTPYKTYPHUX
YaCTUHOK PO3ILJIaBY, @ OTXKe HOro CTPYKTypU i MOKe OyTH KpUTEPieM OLiHKM CTPYKTYPH IIJIaKOBUX PO3ILJIaBiB.
PexomMeHI0BaHO MaKCMMaJIbHO IPaHUYHE 3HAYEHHSI OCHOBHOCTI AoMeHHuX muakiB CaO /SiO2 = 1,2 ox., mo
3abe3revye 3HKEHHS] eHEPreTUYHMX BUTPAT Ha (POPMYBAHHS LIJIAKY i TEMJIOBUX BTPAT 3 IIIAKOBUM PO3IJIaBOM
IIpu Horo Bumycky 3 nedi. [Ins cucremu CaO-Al203-CaF2 Ha nifcTaBi po3paxyHKy eHeprii akTuBallii BCTAaHOBJIEHO
panioHanbHUM BMicT KoMITOHeHTiB Ca0=40:50%, A1203=35:45%, CaF2 =5-20%, 110 3a6e31e4ye ToMOreHHiCTb ix
posmasis nipu temieparypax suie 1600°C. s npouecy ELIIT pekomeHn0BaHO palioHaIbHUM CKIaL, Waky: 31%-
CaF2; 31%-A1203; 31%-CaO 3 BmicToM SiO2- 2,5:4%Mac., Ta MgO - 3%mac. skuii, Ha BigMiHy Bif, iHIINX, Ma€ JOBrUN
TemnepaTtypHuil inrepsan 1240-1500°C ontumanbHUX 3Ha4eHsb B'si3kocTi (0,02-0,09 Ia-c) Ta esnexTponpoBigHOCTI
100-2401 / (Q - m)).

Pedepar aHIJIiHCBKOIO:

The aim of the work is to reveal the relationship between the viscosity and electrical conductivity of metallurgical
slag melts and to develop a heterogeneous state criterion for choosing the chemical composition of the slags that
will ensure the metal refining process. The paper analyzes the dependence of the viscosity and electrical
conductivity of melts of slag-forming mixtures on their chemical composition and temperature, experimental
measurements of viscosity, electrical conductivity and melting temperatures of slag-forming mixtures. Improved
predictive models for calculating the viscosity and enthalpy of the final blast furnace slag in the temperature range
of 1300-1550 °C for their rapid assessment in the modern conditions of blast furnaces in Ukraine. It is shown that
the activation energies of viscosity (En) and electrical conductivity (En) of slag melts decrease with increasing
temperatures, and the ratio En / Eo = n changes in the regions: En <En = n <1, En> En = n>1 and Eo~ En = n~1, characterizin
the change in the relationship of structural particles of the melt, and therefore its structure, and can be a criterion
for assessing the structure of slag melts. The value of basicity of blast-furnace slags CaO / SiO2 =1.2 is
recommended, this provides a decrease in energy costs for the formation of slag and heat losses with the slag melt
during its discharge from the furnace. For the CaO-AI203-CaF2 system, according to the calculations of the
activation energy, the rational content of the components CaO = 40-50%, Al203 = 35-45%, CaF2 5-20% was
established, which ensures the homogeneity of their melts at temperatures above 1600 °C. For the ESR process, a



rational slag composition is recommended: 31% -CaF2; 31% -Al203; 31% -CaO with a SiO2 content of 2.5 : 4% wt.,
and MgO - 3% wt. which, unlike others, has a long temperature range of 1240-1500 °C with optimal values of
viscosity (0.02-0.09 Pa - s) and electrical conductivity (100-2401 / (Q - m)).
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)
Ha3zsa HTII ykpaiHCBKOIO: [Il1aku BUPOGHMIITBA YaByHY Ta CTaJi
Ha3zBa HTII aHrJificbKo10: Slag of pig iron and steel production
HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTrpumaHi P€3yJIbTaTH: [IporpaMmui npoaykTy, AHaIITUYHI MaTepianu
l'asmy3b 3aCTOCYBaHHS: YopHA MeTalypris

PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: Kpurepii (tol : tn2) - TemnepaTypHuil iHTEPBaJ reTEPOreHi3allii, 0 XapaKTepU3ye CTPYKTYPY PO3ILIABY
SIK PiBHOBa)XHY Mi>)K TOMOTE€HHMM Ta FeTePOreHHNM HMOro CTaHOM i 3a6e3redye oMy CTajliCTh B'SI3KOCTI i
€JIEKTPOIIPOBIIHOCTI IPU IKOMY BUKOHYETHCSI yMOBa PiBHOCTI eHepriil ix aktupauii (En~En). PekomeH0BaHO
panioHasbHUI BMICT KOMIIOHEHTiB 17151 cuctemu CaO-Al203-CaF2 akuii ckinamae: Ca0=40:50%, Al203=35:45%,

CaF2 =5-20%. Ilns npouecy EIIT pekoMeH0BaHO palioHaNbHUN cKIaj maky: 31%-CaF2; 31%-A1203; 31%-CaO 3
BMicTOM SiO2- 2,5:4%Mac., Ta MgO - 3%Mmac. sIKuii, Ha BiIMiHY Bif] iHIINX, Ma€ JOBrUi TeMIlepaTypHUil iHTepBa
1240-1500°C onTumanbHUX 3Ha4eHb B'a3kocTi (0,02-0,09 Tla-c) ta enexrponposigHocTi (100-240 1/(Om-M)).

PexomMeH10BaHO MaKCMMaJIbHO I'PaHUYHE 3HAYEHHSI OCHOBHOCTI JOMeHHuX muakiB CaO /SiO2 = 1,2 of.
ConianbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Minpumenns sxocti metanonpomykuii
Bnius HTII Ha moBKiJj1s:
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