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ITPOTHO3YBAHHSA ®I3MKO-XIMIYHMX BJIACTMBOCTEN KOBIIIOBHX IIIJIAKIB
HA OCHOBI KOHLIEIILIII HAITPABJIEHOI'O XIMIYHOT'O 3B’3KY
Crenanenxko /1.0.}, k.T.H., Bepryn O.C.}, 0.T.H., c.H.C., Kucasgkos B.I'.!, K.T.H.,
[Terpyma B.I1.!, Mm.H.c., [TymkapeHko M.B.2, acri. HMeTAY
! [HcTuTyT YopHOI Metaayprii HAH Ykpaiawn, Ykpaina
? Har[ioHa/1bHa MeTaJIypriyina akagemis YKpaitn, YKpaiHa

Ha paHuit yac y cBiTi cupoBMHHA 6asa mjIsl ITiAIPUEMCTB METAIypPTiiiHOTO
KOMIUIEKCY 3a3Hajla CepMo3HUX 3MiH, SIKi MOXYTh BUKJIMKATK iICTOTHUI BIUIMB Ha
XiMiyHMIA CKJIaA 4YaBYHY i HUIakKy. Y 3B'SI3Ky 3 LMM BMHMKA€E HEOOXiIHiCTb
OIlepaTMBHOrO KOHTPOJIKO CKIaAy 1 BJIACTUBOCTEl IIPOAYKTIB IUIaBKM 3 METOI0
CIIPSIMOBAHOTO BILUIMBY JJIS1 CTa0iMi3allii IIJIAKOBOTO PEXMMY, TaK K Y BUPOOHMUMX
YyMOBaX BifCyTHSI MOXJIMBICTb €KCIIepMMEHTATbHOTO BM3HAUEHHS BJIACTUBOCTEN
IIAKOBUX PpO3IUIaBiB, IIi BJACTUBOCTI MOXXHA pO3paxyBaT 3a [OMOMOIOI0
IIPOTHO3HUX Mozjerneii [1, 2].

Byna mocTaBieHa Iib PO3pOOUTM METOOMKM OINEPAaTUBHOIO IIPOTHO3Y
BJIACTUBOCTEN KiHI[EBOTO JOMEHHOTO IIVIAKy 3 ypaxyBaHHSM 3MiH B IIpoOlLieci #oro
B3a€MOZii 3 YaBYHOM IIPOTSATOM BUITYCKY i TPaHCHOPTYBaHHSI A0 YCTAaHOBKU [IJiS
1o3amniyHoi 06po6Ky YaByHy. [IJIs1 JOCSTHEHHS 1ii€ei MeTy HeoOXigHO Oy10 BUPIIIUTHI
TaKi 3aBJIaHHS:

- BUBUMTM Ta y3arajJbHUTU HASIBHI BiJOMOCTI TNPO CTPYKTYPYy i BAACTUBOCTI
OOMEeHHMX IIaKiB, MeTOAAaxX iX BU3HAUEHHS 151 BCTAHOBJEHHSI 3B'SI3Ky ITapaMeTpiB
IIJIAKOBOTO PEXMMY 3 TTOKa3HMKaMM JOMEHHOI MJIaBKU;

- eKCIepUMEHTATbHO BU3HAUUTHU 3a/J€XKHICTh HAMBAXKIUBIIINX BJIACTUBOCTEN
IOMEHHOTO IIJIAaKY Bifl 10T0 XiMiUHOTO CK/Iaay i TemnepaTypu;

- CTBOPUTU KOMIT'IOTEpPHY MOZe/b IPOMUCIOBUX OOMEHHUX NUIAKIB [OJIsT
BU3HAUEHHS iX CTPYKTYPU Ta OCHOBHUX BJIaCTUBOCTEI;

- pO3pOOUTM METOAUKY OIIepaTUMBHOTO PO3PaxXyHKY B'SI3KOCTi MLIJAKiB [JIsS
KOPUTYBaHHS CKJIay IIMXTOBUX MaTepiasliB i 406aBOK.

[Tpu 1o6YAOBi MPOTHO3HMUX MOJie/ieil BUKOPUCTOBYBasacs po3pobsieHa B IUYM
HAHY mertomuka ¢isuKo-xiMiuHOTO MOAEMI0OBAHHS [IJISI «3TOPTKM» iH(popMalii mpo

XiMiuHMIf CKIag MeTaaypriiiHuxX po3IliaBiB, BiAIMOBIZHO [0 SKOi (i3uKo-XiMiuHMIf i
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CTPYKTYPHMII CTaH IIJIAKOBMUX PO3IUIABIB XapaKTepU3YEThCS (i3sMKO-XiMiuHMMM
KpUTEPiIMU.

[Ipy BUKOpUCTAHHI pO3poOJIEHOro IIiaxomy Oynaa OTpMMaHa KiJIbKiCHa
3aJIeKHICTh TeMIepaTypu JIKBiAyC BiJi mnapaMeTpiB MiXXaTOMHOI B3a€EMO/i.
30Kpema, OTpMMaHa HaCTylHa MPOTHO3HA MOAesb AJjis TemMrepatrypu Jiksigyc (1)
1711 yMOB MeTkoMOiHaTa Kuraro:

T,., =—193,697-671,311d +13740,62tga +1887,396 p—230,886A¢/ p (R=0,8857) (1)

K.
d - cTpyKTYypHUIt ITapaMeTp, 10 XapaKTepu3ye cepeqHbOCTaTUCTUUHY BiICTaHb MiX
aToMaMM B KBasiXiMiyHOMY HaOMMKeHHi; Ae - cepegHbOCTATUCTUUYHE UIUCIO
eJIeKTPOHIB, JIOKaJi30BaHMX Yy HAMpPSIMKYy aTOMiB; IO B3a€MOIIOTh; p - IMOKA3HUK
cTexioMmeTpii cucTemu; tga - mapamMerp, IO XapaKTepusye 3MiHYy 3apsay aToma B
3aJIeXKHOCTI Bif BifgcTaHi.

Ha mnpuknani TemnepaTypu JIiKBiAyC TIIOKasaHa MeTOAMKA PO3PaxyHKY
MIPOrHO3HUX BeNIMUMH (Pi3MKO-XiMiUHMX TTapaMeTpiB IITAaKy BiJl 0ro CKIamy.

3arpornoHOBaHOI0 METOAMKOI MOXYThb OyTM OTpMMaHi TeMmIlepaTypHi
3aJIEXKHOCTI IIiIJIbHOCTi, IMOBEPXHEBOTO HATATY, B'SI3KOCTiI i €JIeKTPOIIPOBiTHOCTI
peanbHUX IOMEHHMX IIJIaKiB B iHTepBasi Temnepartyp 1200-1400 °C.
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FORECASTING OF PHYSICO-CHEMICAL PROPERTIES OF LADLE’S SLAGS ON THE
BASIS OF THE CONCEPT OF THE DIRECTED CHEMICAL COMMUNICATION
Stepanenko Dmytro, Verhun Oleksandr,

Kysliakov Volodymyr, Petrusha Viktoriia, Pushkarenko Mykyta

Abstract. The work is devoted to the development of a methodology for the
operational forecast of the properties of the final blast furnace slag by its chemical
composition and temperature to improve the quality of hot metal in terms of sulfur

content.
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The analysis of the accumulated experimental data on the properties of modern
blast furnace slags is performed, using the criteria of the theory of directed chemical
bonding the dependences of liquidus temperature on model parameters are
established and an adequate forecast model of bucket slag liquid temperature on its
model parameters is obtained.

The created technique allows to obtain temperature dependences of density,
surface tension, viscosity and electrical conductivity of real blast furnace slags in the
temperature range 1200-1400 ° C.

The approach to modeling of slag melts at the level of interatomic interaction
used in the article can be used to develop predictive models of different
technological properties of furnace slags in a wide range of temperatures. The
obtained results are of practical importance and can be used for rapid prediction of
the liquidity temperature of furnace slags and adjustment of their chemical
composition in accordance with technological requirements.

Keywords: hot metal, liquidus temperature, magnesium, model,
desulfurization.
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