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V. BimomocTi npo guceprauiio
Mosga guceprarii:
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Tema gucepranii:
1. Po3po6Ka KpUTePpiiB OLIiHKY i METO/IB MifBUILEHHS JY>KHOI EMHOCTI JOMEHHUX IIJIaKiB 3 METOI0 MaKCUMAaJIbHOTO

BUBEJCHHS JIY)KHUX 3'€JTHAHb i3 JOMEHHOI neyvi

2. Development of evaluation criteria and ways to increase alkaline capacity of blast furnace slags in order to
maximize the output of alkaline compounds from the blast furnace

Pedepar:

1. Y puceprauii BupileHa akryasnpHa po6sema po3pooKu KpUTepiiB OLIiHKU JIy>KHOI €EMHOCTI i c11oco6iB
CIpsIMOBaHOTO (POPMYBaHHS BJIACTMBOCTEH IIJIaKiB JJOMEHHOI IJIaBKU, 3 METOI0 MAKCUMMAaJIbHOTO BUBEI€HHS
JIy>)KHUX CIIOJIYK 3 IIedi, NiIBUILIeHHS €(PeKTUBHOCTI YIIPaBJIiHHS IJIaKOBUM PEXMMOM i TEXHIKO-E€KOHOMIYHUX
[IOKa3HMKIB NIPOLECy IJIaBKU. Briepiie po3ryisiHyTO Ta HAYKOBO OOI'PYHTOBAHO MEXaHi3M BILJIMBY OKCU/IiB KaJIio i
HaTpil0 Ha CTPYKTYPY i BIaCTUBOCTI JOMEHHUX IIJIaKiB Ta BUOPAHO MMOKA3HUK HEPIBHOBAXKHOCTI KATIOHHOI
HiApeuiTKy, IKUI O0YUCIIIOETHCS 3 PiBHAHHS ii CTabiIbHOCTI Ta xapakTepu3ye 0COOINBOCTI OyJOBU CTPYKTYPHUX
KOMILJIEKCIB NIpY 3MiHi CKJIafly OKCUJHOI cucTeMU. Ha OCHOBI BUSIBIEHMX 3aKOHOMIPHOCTEN BILJIMBY JIY>KHUX CIIOJIYK
Ha TE€XHOJIOTIYHi BJIACTUBOCTI OKCUIHUX CUCTEM PO3POO6JIEHI aHaIITU4HI BUPA3U 1151 IPOTHO3YBAHHS B'SI3KOCTI i

TEeMIIePaTypPU XOPOILIO] INIMHHOCTI JIYTOBMiCHUX KiHII€BUX JOMEHHUX IIJIaKiB. OTpUMany po3BUTOK ITPOTHO3Hi



MozeJIi 171 TEMIIepaTyp MoYaTKy (KiHLsl) pO3M'SIKIIEeHHS i MJIaBJIeHHS arJIoMepariB i 0OKOTHUIIIB, a TAKOX Ha
[IOTOYHUX JAHUX PO POOOTY PsLly JOMEHHUX Ievyell YKpaiHu HifTBepyKeHa ix rpale3faTHICTb. Briepiue BUsSBIEHO
NI0€JIEMEHTHUH BILJIMB KOMIIOHEHTIB IJIaKOBOTO PO3I1IaBy Ha abCOPOLIiI0 JIy)KHUX 3'€JHaHb IIJIaKOM 3 YpaxXyBaHHSIM
iX Mi>KaTOMHOI B3a€MOJIii Ta [10Ka3aHO, 10 BiANOBIIHUI BMICT OKCUiB KPEMHIIO, MApraHILIO Ta TUTAHY [03BOJISIE
3a6€31eYnT BUOip ONTUMAJIbHOTO CKJIAy LJIAaKy BUCOKOI JIyTOINOIIMHAIBHOI 3aTHOCTI. Briepie 3arpornoHOBaHO
IIOKa3HUK [1J1s OLiHKY (PaKTUYHUX KOHLeHTpauiil ayxHux okcuzis (K20 i Na20) B makoBoMy po3IIaBi - "Iy>KHa
€MHICTB", IKUI JO3BOJISI€ BUKOHATH OINIEPATUBHY IIPOTHO3HY OLIHKY BMICTY OKCHUJiB KaJIilo 1 HATPilO B IIJIAKOBOMY
PO3IJIaBi B peajibHUX YMOBaX POOOTHU JOMEHHUX Ieyeil. 3alIpOIIOHOBAHA METOINKA PEKOMEHIOBAHA [1JIsl
BUKOPHMCTAHHS B IPOMHCJIOBUX YMOBAX IIPU BiICYTHOCTI KOHTPOJIIO BMICTY JIy>)KHUX OKCH[IIiB B KiHIIEBOMY LIJIAKY, &
TaKOX IPY BUPilIEHHi 3a7ja4 BUOOPY ONTHUMAJIbHOTO CKJIa/ly IMIMXTH, 0 3a6e3revye CIpsIMOBaHe (POPMYBaHHS
[IPOAYKTIB JOMEHHOI IJIaBKU. 3aIIPOIIOHOBAHO METOJ, OIIEPATUBHOI OLIIHKY ONITMMAaJIbHOI JIy’)KHOiI €EMHOCTI
JIOMEHHOTO 111Ky, 3aCHOBAaHUII HA B3a€MO3B 3Ky JIY’KHOI EMHOCTI IOMEHHOTO MKy i Ty’kKHOTO HaBaHTaXEeHHSI. [x
CITiBBiIHOLIEHHSI PEKOMEHIOBAHO B IKOCTi KPUTEPIIO, SIKUH IO3BOJISIE€ 3AiIICHUTY KOHTPOJIb HAKOIIMYEHHS JIY>KHUX
CIIOJIYK Y IPOCTOPi JJOMEHHOI 11e4i i 06rpyHTOBAHO 37iliICHUTH BUOip KEPYIOUMX [il [J1s1 CBOEYACHOI'O KOPUTYBaHHS
CKJIaZly 1 MacOBOTO CIIiBBilHOLIEHHS KOMIIOHEHTIB IIMXTH 3 METOI0 OTPUMAHHS YaBYHY i L1JIaKy ONTAMAJIbHOTO

CKJIa/ly B KOHKPETHHUX IIMXTOBUX i TEXHOJIOTIYHUX yMOBaX. BIpoBampkeHo y BUpOOHUITBO. MeTaypriiiHa ramayss.

2. In the dissertation is solved the actual problem of developing evaluating criteria for alkaline capacity, and
methods of forming the directional properties of the alkaline-containing slags of blast furnace smelting, in order to
maximize removal of alkaline compounds from the furnace, improve management efficiency of slag regime during
blast furnace smelting and the technical and economic parameters of the smelting process. For the first time there
was implemented a new approach to the selection of model parameters in predicting the properties of blast
furnace slags, particularly, for explaining the mechanism of influence of potassium and sodium oxides on the
structure and properties of blast furnace slags was scientifically substantiated selection of indicator of
disequilibrium of the cation sublattice. The analytical expressions for the predicting viscosity and good flow
temperature of final blast furnace slags, which contain alkaline, are based on identified patterns of influence of
alkaline compounds on the technological properties of oxide systems Have obtained the development of predictive
models for temperatures start (end) of the softening and melting point of the agglomerates and pellets, their
performance is confirmed on the current data on the number of blast furnaces in Ukraine. Was revealed element
by element influence of components of slag melt on the absorption of alkaline compounds by slag in accordance
with their atomic interaction that allows to provide the selection of the optimum composition of the slag with a
high ability to absorb alkaline. It was developed a parameter for the assessment of the actual concentration of
alkaline oxides (K20 and Na20) in the melted slag - "alkaline capacity", which allows you to perform an operative
predictive assessment of the content of potassium and sodium oxides in the slag melt in real operating conditions
of blast furnaces. The proposed method is recommended to use in industrial conditions with no control of the
content of alkaline oxides in the final slag, as well as in solving problems of selection of rational composition of the
charge, which provides the directional formation of products during blast furnace smelting. Has been proposed a
method for the rapid assessment of the optimal alkaline capacity blast furnace slag, based on the interrelation of
alkaline capacity blast furnace slag and an alkaline load. Their ratio is recommended as a criterion that makes it
possible to control the accumulation of alkaline compounds in the space of a blast furnace and reasonably
implement selection of control actions for timely adjustment of the composition and the weight ratio of
components of the charge in order to obtain pig iron and slag optimal composition in a specific charge and
technological conditions. It is applied in industry. Metallurgical industry.
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