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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 61.53.17

Tema gucepranii:
1. PO3BUTOK HayKOBUX OCHOB BHYTPIIIHbOi Oy[JOBU i BIACTUBOCTE BYTiJIIS 17151 PO3LMIMPEHHS CHPOBUHHOI 6a3u

KOKCYBaHHS.

2. The development of the scientific foundations of the internal structure and properties of coal to expand the
coking raw material base.

Pedepar:

1. Y puceprauiiiHiii po60Ti BUpilleHa HAyKOBO-TEXHiYHa [1po6siemMa pO3MMPEHHSI CUPOBUHHOI 6231 KOKCYBaHHS
IJISIXOM PO3BUTKY HayKOBUX OCHOB i ySIBJIEHB IIPO MOJIEKYJISIPHY i HaZIMOJIEKYJISIPHY OYOBY BYTijljI Pi3HUMX MapOK,
1110 [103BOJIUJIO BUKOPUCTOBYBATH Y BYTL/IbHIN IIMXTI 1711 KOKCYBaHHS CJIA0KOCHIK/IMBE €HEPreTUUHE BYTLII MapKU
I’ i oTpuMyBaTy METaNypritHUI KOKC 3 HEOOXiHUM KOMIJIEKCOM 33JaHUX BIIACTUBOCTEMN. Pe3yJibTaTu pO3paxyHKy
¢dpaxTanbHOI pO3MIPHOCTI MOBEPXHI CKOJIy I'YCTUHHUX (Ppakiiii cnabrocnikansoro (Mapka II') i mobpecnikauBoro
(mapka K) Byriznist oTpuMaHo 3a LOIIOMOI0X0 aTOMHO-CUJIOBOI MiKpOCKOIIii. Briepiie BCcTaHOBJIEHO, 1110
KOHIJIOMEPAaTU HAHOCTPYKTYPHUX i HAAMOJIEKYJIIPHUX YTBOPEHb Mif 4ac aHasli3y Npob pi3HOI I'yCTUHU i nepexopi
Bi/l MEHIIOI I'yCTHHU 10 6isblI rycTOi pakiii MaloTh CTPYKTYPY 3 PO3BUHEHOI0 KOHQIrypallielo po3TramoBaHuX Ha

IIOBEPXHI HAZIMOJIEKYJISIPHUX CIIOJYK. 3MiHU y BYTiJIJISl cePeIHbOI i HU3bKOI cTafii MeTaMopdismy ineHTryHi.



[leTporpadgiyHnm METOIOM 3MiHM I'yCTUHU I'PYIl MallepaJliB BYTijljIg BCTAHOBJIEHO, IO SIK [IPU NIEPEXOZ] Bifl OfHiel
MapKHU BYTL/IS O iHIIOI, Tak i IPM BUBYEHHI Pi3HUX I'yCTUHHUX PPaKLiii oOKpemoi MapKy, BiiOyBa€eTbCs 3MiHa
MaKpPOCTPYKTYPHY HaJIMOJIEKYJISIPHMX YTBOPEHb. Malepasy rpynu iHepTUHITY MalOTh iIHTEHCUBHICTb 3MiHU I'yCTUHU
0,19 ox. y psimi Metamopdisamy, a rpynu BiTpuHiTy — 0,009 og. ITicsist BUBHaY€HHS CKyIafy i pO3NOiny reTepoaToMiB,
a TaKOXX YTBOPEHb B OPTaHiuHill Maci Byrijjisl pisHUMX MapOK i 10T0 T'YCTUHHUX (PaKLisix 3'sICOBAHO, IO 5K 3
NiABUILEHHSIM CTyIIeHsI MeTamop@i3My BYTiJIIs, Tak i IpU 3MiHi rycTuHU (pakiiil Byriiig BinOyBaeTbCst 30i/IbIIEHHS
poJii aToMiB ByrJIeLlo B 6y/10Bi MAKpOMOJIEKYJIIPHOI CTPYKTYpU. [1py 1IbOMY SIK BYTiJlJIS 3 OCTATHHO BUCOKOIO
cTajsiiero MeTamopdismy, Tak i ppaxliiii 3 BEJIUKOIO TYCTUHOIO MiCTSITh MaKpPOMOJIEKYJIA 3 BUCOKUM CTYIIEHEM
apOMAaTUYHOCTI i HU3PKUM BMiCTOM asnipaTuIHUXK GOKOBUX JIaHLIOTIB. Ha mimcTaBi mpoBeieHoro eHTPasbHOTO
OPTOTrOHAJILHOTO KOMIIO3MLITHOTO IJIaHyBaHH i peasisallii 6araTokpurepianpbHOi onTUMi3alii ByriIbHUX LIMXT, 10
MICTSTh (PpaKLio cl1abKoCHiKIMBOro Byrisuig Mmapku JI' 3 ryctuHoo 1,25-1,3 r/cM3, BU3HAUYE€HO ONTUMAJIbHY 30HY
BMICTY I'yCTUHHOI (ppaKuii HU3bKOMETaMOP()i30BAHOTO BYTiJIS B IIMXTi AJ11 KOKCYBaHHS. 37ilICHEH] JOCIiI)KEHHS 3
IIJIaHYBaHHS 1 ONTMMi3allii MiATBEPIPKEHO AOCIIHO-TIPOMUCIIOBUM KOKCYBaHHAM Ha [IpAT «JJHinpoBchkuit KX3».
Po3pob6eHi TexHOIOrYHI peKoMeHallii 1o40 OTpUMaHHA ryCTUHHOI (ppakuii (1,25-1,3 r/cm3) cr1abKoCHiKINBOro
BYTiJIS peasi3yloThCs MIJIIXOM BUKOPUCTAHHS MiJ] 4yac 36aradeHHs! YOTUPbOXIPOAYKTOBOTO KACKaIHOTO
Ba)KKOCEPEIOBUIIHOIO TiAPOLMKIIOHY B TEXHOJIOTIYHIH JiHiil. Kyl04oBi cJ10Ba: c71a0KOCIiKINBE BYTiJLIIS,
HU3bKOMETaMOp(izoBaHe BYrijljis, MUXTA JJj1s1 KOKCYBaHHS, KOKC, aTOMHO-CMJIOBA MiKpOCKOIIis, (ppakTaibHa
PO3MIpHICTb, IpyIy MalLepasiB BYTiyis.

2. In the dissertation, the scientific and technical problem of expanding the coking raw material base by developing
scientific foundations and ideas about the molecular and supramolecular structure of coals of various grades was
solved, which made it possible to use low-sintering DG grade coal in coking coal and produce metallurgical coke
with the necessary set of desired properties. The results of calculating the fractal dimension of the surface of the
cleavage of density fractions of weakly sintering (DG grade) and well-sintering (grade K) coal obtained using
atomic force microscopy showed for the first time that conglomerates of nanostructured and supramolecular
formations in the analysis of samples of different densities and the transition from a less dense to a denser fraction
have a structure with a developed configuration of supramolecular compounds located on the surface. The
changes in the coals of the middle and low stages of metamorphism are identical. When studying the change in the
density of groups of coal macerals by the petrographic method, it was found that both when moving from one
brand of coal to another and by studying different density fractions of a separate brand, the macrostructure of
supramolecular formations changes. Inertinite group macerals have a density change rate of 0.19 units. In a series
of metamorphism, and vitrinite groups of 0.009 units. Having determined the content and distribution of
heteroatoms, as well as the formation in the organic mass of coals of various grades and their density fractions, it
was found that both with an increase in the degree of coal metamorphism and with a change in the density of coal
fractions, the role of carbon atoms in the structure of the macromolecular structure increases. Moreover, both
coals with a sufficiently high stage of metamorphism and fractions with a high density contain macromolecules
with a high degree of aromaticity and a low content of aliphatic side chains. The central orthogonal compositional
planning was carried out and multicriteria optimization of coal blends containing a fraction of low-caking DG
grade coal with a density of 1.25-1.3 g/cm3 was carried out, the optimal content region of the density fraction of
low-metamorphosed coal in the charge for coking was determined. The studies on planning and optimization are
confirmed by pilotindustrial coking at the Dneprovsky Coke Chemical Processing Plant. The developed
technological recommendations for obtaining the density fraction (1.25-1.3 g/cm3) of low-caking coal are
implemented by using a four-product cascade heavy medium hydrocyclone in the processing line for enrichment.
Key words: low-caking coal, low-metamorphosed coal, coking charge, coke, atomic force microscopy, fractal

dimension, coal maceral groups.
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