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Pedepar/anoTamis:

1. Inceprauiiiny po60Ty IPUCBSIYE€HO CTBOPEHHIO HAYKOBHUX OCHOB OTPMMAHHSI [IOMEHHOTO KOKCY 3 IIOKpalleHUMU
(i3UKO-XiMiYUHMMU BJIACTUBOCTSIMHU i3 BYTiJIbHOI IIMXTU 3 06'€MHO-MOAUPIKYIOUMMHU 06AaBKaMU (€JIEKTPOKOPYHT,
MeTasieBUll KpeMHIl, Kap6inu KpeMHilo Ta 60opy). OCHOBHA yBara NpujijieHa O0rpyHTYBaHHIO BUOIpY MOIUQiKyI0UMX
I06aBOK, NOCTiIKEHHIO MeXaHi3MiB Aii IuX J06aBOK Iif, Yac KOKCyBaHHSI MOAU(IKOBAHOI IINXTH, BU3HAUYEHHIO iX
palliioHaNIbHOI KOHILIEHTpAaLlii Y IKXTi Ta po3p0o61ii CII0CO6iB BHECEHHS MOAN(DIKYIOUNX TOOABOK 10 BYTiIbHOI HIMXTH
B YMOBAX [1il040r0 KOKCOXiMiYHOro BUpoOHULITBA YKpainu. [IpoBeneHo orisy cydacHux mKeped inpopmanii Ta
HasIBHUX IiJIXOJiB 0 pO3B'sI3aHHs 3aa4i NiJIBUIIEeHHS IKiICHMX [I0OKa3HUKIB JOMEHHOI'0 KOKCY, 30KpemMa 3a
ZOTIOMOTOI0 BBEJIEHHS Pi3HUX [06aBOK 0 BYTifbHOI MKXTH. OGIPYHTYBaHi Me€XaHi3MH fiii 06’eMHO-MOIMPiKyI0YnX
106aBOK [0 BYTiJIbHOI MIMXTY MiJ] YaC KOKCYBaHHS, SIKi IIOJISITAIOTh B HACTYIIHOMY: Kapbif, 60py cripuse

CTPYKTYpPOYTBOPEHHIO KOKCY, 6epe y4acTb B XiMiuHil B3aemMoii 3 KuCHEM, BOAsIHOIO r1apoto Ta CO2, 3 yTBOPEHHSIM



okcupy 60opy (B203), Ta y kaTami3i peakuiii gerasarii; ;o6aBKka Kap6igy KpeMHIIO i€ SIK CTPYKTypOYTBOPIOBAaY Ta
KarasizaTop peakliiiii merasatii, MoKpallye TeIJIoNpPOBiHICTh NXTH; 1006aBKa eJeKTPOKOPYHIy HOPMAJIbHOTO
BIUIMBAE JIMILE HA MTPOLIEC CTPYKTYPOYTBOPEHHS MACU KOKCY, ajl€ BiH HE B3a€MO/Ii€ 3 KOMIIOHEHTaMU KOKCOBOTO
rasy BHaCJIiIOK CBO€i XiMi4YHOI iHEpTHOCTI IIpY TEMIIEPATypax KOKCYBAaHHS; OOaBKa METAJIEBOrO KPEMHIIO €
pEaKkLiliHO aKTMBHOIO; BiH aKTUBHO B3aeMogie 3 CO2, H20, a TakoX 3 KUCHEBMICHMMU ra3aMu 3 yTBOPeHHSIM SiO,
SiO2 i BropuHHoOro SiC, BUsIBJIS€ BiHOBHI BJIaCTUBOCTI. JJOCiIKeHO BIJIMB MOAUQIKYI0UMX 100aBOK Ha BJIACTUBOCTI
BYTIJIJIS1 Ta SKICTh KOKCY, @ caMe: BU3HaueHa CelMMEHTAlliliHa CTIMKiCTb IpibHOAMCIIEpCHUX 10OABOK Y PiIKOMY
CepeoBUlIli; IPOBEIEeHO TEPMOTPAaBUMETPIYHNI aHali3 iHANBIIyabHUX MAPOK BT/ 3 O6AaBKaMU; BCTAHOBJIEHO
BIUIUB J,00ABOK Ha TUCK PO3MMPAHHS BYTiJIbHUX MIMXT Ta ONTUYHY TEKCTYPY KOKCY; BUBHAYEHO «XOJIOGHY» MillHICTb
KOKCY B JJabopaTOpHOMY 6apabaHi Ta po3po6JieHi piBHSIHHS [1J1 IPOTHO3YBaHHSI IIOKA3HUKIB MilIHOCTI KOKCY
M25/M10. HaBezieHO pe3ysbTaTy AOCTiIHO-TIPOMUCIIOBUX AOCIIiIKEHb 3 OTPUMaHHS KOKCY MOKPalleHoi SIKOCTi 3
MoAU(IKOBAHOI MIKMXTU HAa IPOMUCIIOBUX KOKCOBUX Ievyax. OGIPyHTOBaHI OCHOBHI TEXHOJIOTIUHI (pakTOpH, 10
3YMOBJIIOIOTb HEOOXiIHICTh CTBOPEHHS 103yBaJIbHOTO BY3J1a [1JI1 BHECEHHS MOAUQIKYIOUMX J0OABOK Y HIMXTY.
3anponoHoBaHa /103yBajibHa CUCTeMa Ji71s1 3abe3MedyeHHs] piBHOMIPHOTO CKJaly IMXTH 32 pO6OTH 3 06’'€MHO-
MoaudikyrounMu 106aBKaMy. Bu3HaueHi TOUKY iHTerpalii 103yBajbHOrO By3Jla 3 BAPOOHUYMMU CXEMaMU
BYIJIETIITOTOBKU. 3p00JI€HO OLiHKY BIIUBY KOKCY, OTPUMAHOTO 3 MOIU(IKOBAHO]I MKXTH, HA TEXHIKO-€KOHOMIYHi
[IOKa3HUKY JOMEHHOI IJIaBKU. Martepianu aucepraliii BAKOPUCTOBYIOTbCSI B y460BOMY IIpolieci kKadenpu TeXHOJIOTI]
nepepo6ku HadTH, rasy Ta Teepporo nanmusa HTY «XIIl», kapenpi ximiuHoI TexHoJOrii nepepobKu HAPTH i razy
HaujonanbHoro yHiBepcurteTy «JIbBiBCbKa MOJITEXHIKA®, 8 TAKOK BUKOPUCTaHI Ha mignpuemcrsax TOB «BM-
Imxunipunr», [TPAT «FOJKKOKC» Ta [TPAT «3ATIOPDKKOKC». Kiro4oBi cy10Ba: Byrijijig, ByTrijlbHa IIMXTA,
IiATOTOBKA, MiKPOIIOPOIIKY, BYTJI€EBOAHEBE CEpeLOBULIE, MOIUiKallisi, TOUKM iHTerpallii, KOKCyBaHHSI, SKiCTb
KOKCY.

2. The dissertation work is devoted to the creation of scientific foundations for obtaining high-quality blast furnace
coke from coal charge with volume-modifying additives (electrocorundum, metallic silicon, silicon and boron
carbides). The main attention is paid to the study of the mechanisms of action of these additives during coking of
the modified charge, determining their rational concentration in the charge and developing methods for
introducing modifying additives to the coal charge in the conditions of traditional coke-chemical production in
Ukraine. A review of modern sources of information and existing approaches to solving the problem of improving
the quality indicators of blast furnace coke, in particular by introducing various additives to the coal charge, was
conducted. The mechanisms of action of volume-modifying additives to the coal charge during coking have been
substantiated, which are as follows: boron carbide promotes coke structure formation, participates in chemical
interaction with oxygen, water vapor and CO2, with the formation of boron oxide (B203), and in catalysis of
degassing reactions; the silicon carbide additive acts as a structure former and catalyst of degassing reactions,
improves the thermal conductivity of the charge; the normal electrocorundum additive affects only the process of
coke mass structure formation, but it does not interact with coke oven gas components due to its chemical
inertness at coking temperatures; the metallic silicon additive is reactive; it actively interacts with CO2, H20, as
well as with oxygen-containing gases with the formation of SiO, SiO2 and secondary SiC, and exhibits reducing
properties. The influence of modifying additives on the properties of coal and coke quality was investigated,
namely: the sedimentation stability of finely dispersed additives in a liquid medium was determined;
thermogravimetric analysis of individual grades of coal with additives was performed; the influence of additives on
the expansion pressure of coal charges and the optical texture of coke was established; the "cold" strength of coke
in a laboratory drum was determined and equations were developed for predicting the strength indicators of
M25/M10 coke. The results of experimental and industrial research on obtaining coke of improved quality from a
modified charge in industrial coke ovens are presented. The main technological factors that determine the need to
create a dosing unit for introducing modifying additives into the charge are substantiated. A dosing system is
proposed to ensure a uniform composition of the charge when working with volume-modifying additives. The
points of integration of the dosing unit with production schemes of coal preparation are determined. The impact
of coke obtained from a modified charge on the technical and economic indicators of blast furnace smelting is



assessed. The materials of the dissertation are used in the educational process of the Department of Oil, Gas and
Solid Fuel Processing Technology of NTU "KhPI", the Department of Chemical Technology of Oil and Gas
Processing of the National University "Lviv Polytechnic", and are also used at the enterprises of LLC "BM-
Engineering", PISC "YUZHKOKS" and PJSC "ZAPORYZHKOKS". Keywords: coal, coal charge, preparation,
micropowders, hydrocarbon environment, modification, integration points, coking, coke quality.
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