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Pedepar:

1. HaykoBi 0CHOBY BUPOOHUIITBA JOMEHHOTO KOKCY 3 TPaMOOBaHMX BYTiJIbHUX MKXT. Ha paBax pyKomnucy.
Juceprauis Ha 3100y TTs HAYKOBOT'O CTYIIEHS TOKTOPA TEXHIYHUX HAYK 3a crienianbHicTio 05.17.07 - «XimiuHa
TEXHOJIOTis IaJIMBa i MaJIMBHO-MaCTUJIbHUX MaTepiasiB» (16 — ximiuHa iHkeHepis Ta 6ioimkeHepis). — HauionanbHUN
TEXHIYHUI YHIBEPCUTET «XapKiBCbKUM MOJITEXHIYHUI iHCTUTYT» MiHicTepcTBa OCBiTH 1 HayKK YKpaiHy, XapKis,
2025. O6’eKT JOCiIPKEHHS — [IPOLIECH ITiATOTOBKY BYTLIbHOI IMXTH [71s1 TPAaMOyBaHHS Ta FACiHHS OTPUMAHOTO
KOKcy. [IpeIMeT nocCiiKeHHs — BUSHAYEHHS TEXHOJIOTIYHUX NTapaMeTPiB MiIrOTOBKY BYTiJIbHOI MINUXTY IS
TpaMOyBaHHS, a TAKOX MiCJIsANIYHOI 06POOKU JOMEHHOTO KOKCY. [lucepTalifiHy po60Ty IIPHUCBSIY€HO CTBOPEHHIO
HayKOBUX OCHOB BUPOOHUIITBA JOMEHHOTO KOKCY 3 TPaMOOBaHUX BYTriibHAX MUXT. OCHOBHA yBara npujijieHa
BUBYEHHIO BIUIMBY Pi3HMX I1apaMeTpiB BYTiJIIs Ta LMXTU Ha MTOKA3HUK MIIJTHOCTi TpPaMGOBAHOTO BYTiJlI Ha 3pi3, a

TaKOX pO3p0o0OLi METOAMK i 06J1aHAHHS [J1s1 BUBHAYEHHSI ONITUMAaJIbHUX YMOB TPaMOyBaHHS BYTiJIbHOI MUXTU Ta



CYXOTO raciHHSI OTPMMAHOTO KOKCY. PO60Ta OXOIII0€ aHai3 KOHCTPYKLiMHUX 0COOIMBOCTEN KOKCOBUX GaTapei i
YCTAHOBKM CyXOT0 raCiHHS KOKCY Ta iX BIIJIUBY Ha SIKiCTb i MEXaHi4Hi BJIaCTUBOCTI JOMEHHOTO KOKCY, 110 JO3BOJISIE
3a0€31e4YuTH MiJBUIIEHHS e(QEeKTUBHOCTI BUPOOHMUYOrO MIPOLIECY Ta SIKOCTi KOKCy. HaykoBa HOBU3HA OTPUMAaHUX
Pe3yJIbTaTiB MOJISITa€ B TOMY, 1O HA MiCTaBi TEOPETUYHUX Ta €KCIIEPUMEHTAIbHUX AOCIIIPKEHD 30,00yBaYeM
PO3p06JIEHO HAYKOBi OCHOBY BUPOOHUIITBA JOMEHHOI'O KOKCY 3 TPaMOOBaHUX BYTiIbHUX LIMXT, @ CAMe: — BIeplle
BCTAHOBJIEHO €KCIIEPUMEHTAaJIbHUM HIJIIXOM BILIMB (Pi3MKO-XiMiuHUX (cTanis metamop@dizmy Ta netporpadiuxa
OJIHOPiOHICTB), @ TAKOXK Pi3NKO-MeXaHIYHUX (TPaHyJIOMETPUYHHUI CKJIA[l, BOJIOTICTh, TUCK PO3IMPAHHS) I0Ka3HUKIB
SIKOCTI BYTIJIJIS1 Ta BYTUIBHUX HIMXT HA iX TpaMOOBaHiCTh. MiHiMaJIbHI 3Ha4Y€HHS TPaMOOBAHOCTI BYTiJIbHUX IIUXT
IOCAral0ThCs! IPU KOHKPETHUX MapameTpax sikocTi Byrisuis (R_O =1,17 %; V"~ daf=25,7 %; Y=14,3 mm; HGI= 69,6 oz,;
RI= 37,9 og.; a =1,9 %; FSI =2,6 op.), o BignosigaoTe Byrisuno Mmapku «K» srinno JCTY 3472:2015. Lle nae
MOXJIMBICTb OTPUMYBATH BUCOKOSIKICHUI KOKC, 3aMiHIOIOUHM B IIMXTi [J1s1 TPamMOyBaHHS BYTiuIst Mapku «K»
CYMIIIIIITIO BYTiNJIS iHIIMX MapOK 3 HEOOXiTHUM KOMILJIEKCOM BJIACTUBOCTEN. MakcumasbHi 3HaueHHSI TpPaMbOBaHOCTI
BYTJIBHUX HIMXT, SKi xapakTepusyioTbest V7 daf =27,6-29,3 % nocsiraetrbest pu Bosiorocti W_tr =11,5-12,1 % ta
BMicTy kiaciB <0,5 MM (58 %) i <3,15 MM (93,8 %), 1110 103BOJISIE PO3POOUTH KOHKPETHI peKoMeHaallii o0 Horo
KOPUT'YBaHHS; — BIIeplIe HAa Cy4YaCHOMY JIabopaTOpHOMY 06J1affHaHHI TOCTIiIPKEHO, 110 TOKA3HUK TPaMOOBaHOCTI
BYTiJIbHUX MIUXT CYTTEBO BIJIMBAE HA MEXaHIYHY MIIIHiCThb OTPMMAaHOTO JOMEHHOTO KOKCY. EKCIepruMeHTaNnbHO
II0Ka3aHo, 110 MiABUILEHHS TpaMbOBaHOCTI ByTinbHOI uxTH 3 11,6 10 14,3 KI1a Npu3BOLUTH A0 NOJIIIIEHHS SIKOCTI
0Jlep>KaHOro JIOMEHHOTO KOKCY 32 MoKasHMKOM M_25 3 88,0 1o 90,2 %, Ta 3a nokasuukom M_10 3 6,9 1o 6,0 %. Lle
IO3BOJISIE BILJIMBATH HA MEXaHiYHY MilIHICTh JJOMEHHOT0 KOKCY IIJIIXOM 3MiHEHHS TEXHOJIOTIYHMX ab0 CHPOBUHHUX
YMOB I0r0 BUPOOHUIITBA; — BIIEpIlle 3allPOIIOHOBAHO MEXaHi3M TEPMOXiMIYHUX pPeaKLiil IpU KOKCYBaHHI BYTiJljIs 3
IiBUILIEHO0 HACUITHOIO LIiIbHICTIO. 30i/bIIEeHHS WiIbHOCTI crpusie inTeHcudikalii Tenyionepenayi, audyaii
IIPOMDKHUX MPOAYKTIB i B3aeMOii paJiuKaliB, 0 3MiHIOE€ MIBUAKICTb i IMIMOMHY HU3bKO-, CEPEIHbO- Ta
BHCOKOTEMIIEPATYPHUX Peakiiil. PeryioBaHHs TUCKY Ha ITOBEPXHi BYTiJIbBHUX 3€PEH MiABUILyE KOHLIEHTPALIiI0
HU3bKOMOJIEKYJISIPHUX [IPOAYKTIB IeCTPYKIii, CIpUsI04M YTBOPEHHIO JOAaTKOBUX PiiKMX IacTu(ikaTopiB, SIKi
MOKPAILyIOTh IJIACTUYHICTB BYTiJIIs TA SIKiCTbh KOKCY, MiBUIIYyEe BUXif, ra30M0Ai0HUX i PiIKUX NPONYKTIiB Ha
IIOYaTKOBHUX CTa/isX Ta TBEPAMX 3aJIMLIKIB Ha (PiHaMbHIN. 3aIpONOHOBAaHUI MEXaHi3M BiJKpUBAa€ MOXJIMBOCTI IJIs
ONTMMi3allii KOKCYBaHHS Ta INOKPAIlEHHS XapaKTePUCTHK KiHII€BUX [IPOAYKTIB; — BIIEPIIE HA YHIKAJIbHOMY
J1abopaTOpHOMY O0JIaJIHaHHI BCTAHOBJIEHU! BIIJIUB NOBEPXHI Ta IPOAYKTUBHOCTI KOHBEEPIB, BOJIOTOCTi BYTiJIbHUX
MIKXT, iX TPaHYJIOMETPUYHOrO CKJIaly Ha MPOLeCH iX 3anunaHHs. [TokasaHo, 1110 3MeHIIEeHHS BMiCTY BOJIOTH Y
BYTiNbHIN muxTi 3 12 1o 10 %, BMicTy B Hill 4aCTMHOK po3mipom 0-3 MM 3 94 110 90 %, BUKOPUCTaHHS «4YOPHOI»
3aMiCTb «XPOMOBAHOI» IOBEPXHI, @ TAKOX 3MEHIIEHHSI IPONYKTUBHOCTI po60TH KOHBeePiB (3 350 no 250 T/roxm)
BHUKOPHUCTOBYIOTBHCS 17151 IPOEKTYBAHHS Ta OOCIyrOBYBaHHS KOHBEEPIB M1 TPAHCIIOPTYBAHHS BYTJIbHUX MUXT JJIs1
TpaMOyBaHHS; — BIleplie OTPUMAaHI [aHi 1040 PO3IOAiNy YaCTUHOK KOKCY, AyTTs, TUCKY Ta TeMIlepaTypy B
YCTaHOBIIi CyXOro raciHHs KOKCY. BCTaHOBJIE€HO, 10 IIPU NOCJIiOBHOMY BiIKPUTTi 3aTBOPiB KOKCOBO3HOT'O BaroHa
IOCSITAETHCSI PIBHOMIpHUM PO3MOALI APiOoHMX (paKLiil KOKCY (22-29 %) y NOPiBHSIHHI 3 OJHOYACHUM BiIKPUTTSM, 4€
el MOKa3HUK KOJMBa€eThCs Bifg 8-10 mo 38-44 %. lle mo3Bosisie 3MEHIINTH BUTPATU TeryioHocis 3 1,5 mo 1,3 M3 /xr
KOKCY. BUKOpHCTaHHS KOHYCHUX PO3cCiKauiB cripusie GOpMYBaHHIO IPAKTUYHO [1JIOCKUX TOPU3OHTAJILHUX JiISTHOK Y
dopkamepi, o 3anobirae cerperauiiHum npouecam. IIpu giameTpi KOHyCHOro poscikada 80 MM yTBOPIOEThCS

rOpU30OHTaJIbHA IiAHKa AiameTpom 170-180 MM 3 riep

2. Scientific principles of blast furnace coke production from compacted coal charges. — Manuscript. Dissertation
for the development of the scientific level of Doctor of Technical Sciences for the specialty 05.17.07 — «Chemical
technology of fuel and fuels and lubricants» (16 — chemical engineering and bioengineering). — National Technical
University «Kharkiv Polytechnic Institute» of the Ministry of Education and Science of Ukraine, Kharkiv, 2025. The
object of the study - is the processes of preparing coal charge for compaction and quenching of the obtained coke.
The subject of the study - is the determination of the technological parameters of preparing coal charge for
compaction, as well as post-furnace processing of blast furnace coke. The dissertation is devoted to the creation of
scientific foundations for the production of blast furnace coke from compacted coal charges. The work covers the



analysis of the design features of coke batteries and dry coke quenching units and their impact on the quality and
mechanical properties of blast furnace coke, which allows for an increase in the efficiency of the production
process and the quality of coke. The scientific novelty of the obtained results lies in the fact that, based on
theoretical and experimental research, the applicant has developed scientific foundations for the production of
blast furnace coke from compacted coal mixtures, namely: - for the first time, the influence of physicochemical
(stage of metamorphism and petrographic homogeneity), as well as physicomechanical (granulometric
composition, humidity, expansion pressure) quality indicators of coal and coal mixtures on their compactability
was experimentally established. Minimum values of compaction of coal mixtures are achieved with specific
parameters of coal charge (R_o = 1.17 %; V"~ daf = 25.7 %; Y = 14.3 mm; HGI = 69.6 units; RI = 37.9 units; a = 1.9 %; FSI
= 2.6 units), which is consistent with grade «K» coal according to DSTU 3472:2015. The maximum values of
compaction of coal mixtures, which are characterized by Vdaf = 27.6-29.3 %, are achieved with moisture content
W_t"r = 11.5-12.1% and instead of classes <0.5 mm (58 %) and <3.15 mm (93.8 %), what allows for the development
of specific recommendations for this adjustment; - for the first time, it was investigated using modern laboratory
equipment that the compaction index of coal mixtures significantly affects the mechanical strength of the
resulting blast furnace coke. It has been experimentally shown that increasing the compaction of the coal charge
from 11.6 to 14.3 kPa leads to an increase in the strength of the blast-furnace coke for the M_25 indicator from 88.0
to 90.2 %, and for the M_10 indicator from 6.9 to 6.0 %. This allows the mechanical value of blast furnace coke to
be influenced by the way of changing the technological and scientific minds of its production; - for the first time, a
mechanism of thermochemical reactions during coking of coal with increased bulk density has been proposed. An
increase in density contributes to the intensification of heat transfer, diffusion of intermediate products and
interaction of radicals, which changes the speed and depth of low-, medium- and high-temperature reactions.
Regulation of pressure on the surface of coal grains increases the concentration of low-molecular-weight
destruction products, contributing to the formation of additional liquid plasticizers, which improve the plasticity
of coal and the quality of coke, increase the yield of gaseous and liquid products at the initial stages and solid
residues at the final stage. The proposed mechanism opens up opportunities for optimizing coking and improving
the characteristics of final products; - for the first time, the influence of the surface and productivity of conveyors,
the humidity of coal mixtures, and their particle size distribution on the processes of their sticking was established
using unique laboratory equipment. It has been shown that the change of moisture in the coal mixture from 12 to
10 %, instead of particles of 0-3 mm in size from 94 to 90 %, the replacement of «black» instead of the «chrome-
plated» surface, as well as changes in the productivity of conveyors (from 350 to 250 t/year) will lead to a change
in the content of the charge flow, so that the fluidity of the charge increases without causing sticking. The results
are obtained for the design and maintenance of conveyors for transporting coal mixtures for ramming; - for the
first time, data were obtained on the distribution of coke particles, blast, pressure and temperature in a dry coke
quenching unit. It has been previously established that when the gates of a coke car are consistently opened, an
even distribution of the fractions of coke (22-29 %) is achieved at the same level with the same openings, whereby
this indicator fluctuates from 8-10 to 38-44 %. This allows you to change the heat transfer rate from 1.5 to 1.3
m?/kg coke. T
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