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1. Incepraniiina po60Ta CIipsiMOBaHa Ha PO3BUTOK HAYKOBUX OCHOB i YsIBJIEHD 1110JJ0 BIIOCKOHAJIEHHS] METO/IiB
palioHaIbHOrO BUKOPUCTAHHS KOKCOBOTO [Ipi6's13Ky B TEXHOJIOTIYHUX Npoliecax BUPOOHULITBA. O6 €KT LOCTiIKeHHSs
- [IPOIIeC OTPUMAaHHS KOKCOBOTO [Ipi6's3Ky 3 33JaHUMU COPOLITHUMY BJIACTUBOCTIMMU. [IpeMeT nocimKeHHs —
TEXHOJIOTI4HI TapaMeTpu IIpoLecy copoLiii KOKCOBOro APi0’a3Ky; TEXHOJIOTIYHI TapaMeTpyu OTPUMaHHSI
KOKCOOPUKETIB; BIACTUBOCTI T'YMiHOBUX PEYOBUH. MeTa poOOTH: BU3HAUEHHS COPOLiHNX BJIACTUBOCTEN KOKCOBOIO

Ipi6’a3Ky Ta OLiHKA MOKJIMBOCTI I0r0 BUKOPUCTAHHS B SIKOCTi aZiICOPOEHTIB; JOCiIP)KEHHS 'yMiHOBUX PEYOBUH



IIOZ0 BUKOPUCTAHHS iX 1JIs1 NUJIONIOJABJIEHHS MiIKDOYaCTMHOK KOKCOBOTO MUJIy. Y BCTYIIi OOIPYHTOBaHa
aKTyaJbHICTb 3aa4 JOCiIPKEHHS], TIOKa3aHO 3B’130K POOOTH 3 HAYKOBUMHU TEMaMH, C(POPMYJIbOBAHA MeTa Ta
OCHOBHI 3a/1a4i, HaBE€IEHO HAyKOBY HOBU3HY Ta [IPAKTUYHE 3HAYEHHs OTPMMAHUX PE3YJIbTaTiB, BUBHAYEHO
0Cco6MCTHUI BHECOK 30,00yBaya, Bil3HAaU€Ha anpoballig pe3ysbTaTiB poboTu. B nepumomy po3isi BUKOHAHO
QHAJITUYHUI OTJIsif, PE3YJIbTATiB CY4aCHUX, PalLliOHAJIBHUX CIIOCO6iB BTOPMHHOIO BUKOPUCTAHHS Ta yTUIIi3alii
KOKCOBOT'O IPi6’s13Ky KOKCOXiMiYHOTO BUPOOHULITBA. PO3IJIsiHYTO HAanpsiMu 3 OpUKEeTYBaHHSI, TPaHyJIsLii,
BHMKOPHMCTAHHS SIK BYIJI€LIeBUX COPOEHTIB KOKCOBOTO Jpi6’si3Ky. Y Ipyromy po3fiji oXxapakTepru30BaHO HEOOXinHU i
IIOCTaTHiN Habip iIHCTPYMEHTAJIbHUX, [IEPEBA’KHO, CTAHJAPTU30BAaHUX METOJIIB AOCIiI>KEHHS CKIaay i B1aCTUBOCTEN
BYTiJIJIS1 T BYTiJIbHUX IUXT. BU3BHAU€HO OCHOBHI METOIIM OL[iHKU BJIACTUBOCTEN BYTIIBHUX HIAXT Ta KOKCY,
BMKOPHCTaHi B IMCEPTalliiiHiil pobOoTi, 30KpemMa, BUBHaYEHHSI I'PaHyJIOMETPUYHOI O CKJIaZly, TEXHIYHOTO aHai3y,
netporpaiyHoOro aHasisy, a TaKOX — CIeLiajbHi METOMKU [1JI1 BU3HAUYE€HHS COPOLiIiHOI eMHOCTI (1O JIyry Ta
KMCJIOTI) Ta aicOPOLiiHOI akTUBHOCTI (10 10y Ta METUJIEHOBOMY GJIAKUTHOMY). Y TPETbOMY PO3/1ijli BUKOHAHI
€KCIIePUMMEHTAJIbHI JOCIII)KEHHSI CTOCOBHO BIIPOBA/I)KEHHS HOBUX TEXHIYHUX PilllEHD, IO CTOCYIOTHCS
YIOCKOHAJIEHHS iCHYI04O0I TEXHOJIOTTYHOI CXEMU MiJrOTOBKU BYTiJIbHOI MIMXTU [0 KOKCYBaHHS LIJISXOM BifICIBY KJ1acy
0-3 MM nepes; MOJIOTKOBOIO p0o6apko0. OOrPyHTOBAHO CYTHICTh IPOEKTHUX PillleHb i YUHHUKIB, 1[0 OOYMOBJIIOIOTh
iX eKOHOMIUHY e(eKTUBHICTb. Y 4eTBEpTOMY PO3ZiJji BCTAHOBJIEHO 3aJIEXKHICTh COPOLIIHNX XapaKTEePUCTUK KOKCY
Bifl CTPYKTYPHMX OCOOJIMBOCTEN Ta IPUPOHY BYTiIbHOI CUPOBUHM (BUXIi[L JIETKUX PEYOBUH, BMICT BITPUHITY) Ta
CTPYKTYPH i CTyIIEHIO TOTOBHOCTI KOKCY (BUXiJ, JIETKUX PEUYOBUH KOKCY). AHAJIi3 3aJ7IE)KHOCTEN Ta iX CTAaTUCTUYHA
OIIiHKa BKa3ye Ha Te, 110 AOCiIKeHi B3a€MO3B'I3KM XapaKTepU3YIOThCSl BUCOKNMU 3HAUEHHSIMU KoedilieHTiB
kopesnauii (0,73-0,91) i netepminaii (52,86-83,44 %), 110 fae MOKIIMBICTb IPOrHO3YyBaTH COPOLiHY €MHICTb Ha
afcopOLifiHy aKTUBHICTb KOKCY. B I’'ITOMY PO37ii pO3IJISIHYTO TEXHOJIOTi Ta CXEMHU ITPOEKTHUX PillleHb 1010
KBali(pikoBaHOI yTui3alii IpiOHUX BiXOMiB KOKCOBOI IPOAYKLii Ta IEPETBOPEHHS iX HA BUCOKOJIIKBiIHY TOBAapHY
npozykuiio. [TpoBeneHo orsg cyyaCHUX CIOCO6IB «X0JI0OJHOT0» OPUKETYBAHHS HA BOJOPO3YMHHUX 3B'SI3yI0UNX —
JlirHocy1bOHATI, MeJIsICi, KpOXMavli, piikomy cKJii, KapbaminodopManbIerinHiil cMoili Ta iH. 1715 3HU>KEeHHS
€HepPreTMYHMX BUTPAT allPOIIOHOBAHO HOBI 3B'S13y104i, 11J0 HE BUMAaralTh HAarpiBy, a BECh IIPOLIEC € «XOJIOOHUMY. JI71s1
3MillHEHHS HarpiBaeTbCs Juile 6PUKET 10 HeBUCOKOi Temriepatypu 120-300 °C. B moctomy po3zii BocaigHumM
IIJIIXOM BU3HAUYE€HO MeXaHi3M (Pi3nKo-XiMiuHOI B3aeMo[Iii I'yMiHOBUX KUCJIOT i IMJIOBUX YACTUHOK, & TAaKOX
3/1aTHICTb MiHEpAJIbHOTO CyOCTPaTy Ha BUBHAYEHHS ONTMMAJIbHOI KiJIbKOCTI 3B513yI040i pEYOBUHY, sKa 6 IaBajsa Ipu
BMCHXaHHI MillHe IOKPUTTS. BCTaHOBJIEHO, 10 BOAHI po34nHy BJIP yTBOPIOIOTh HA MUJIIOYUX ITIOBEPXHSIX MEXaHIYHO
MILIHI 3aXVCHi TIOKPUTTS, SIKi 3a1106iraloTh BUHECEHHSI IIWJIY 3 IOBEPXOHD i €(PeKTUBHO MPOTUCTOSTh BOJHIN €po3il.
Po3pob6seHo Ta gocaigkeHo ribpuaHi 6iogerpanadesbHa HAHOKOMIIO3UTHI MaTepiany Ha OCHOBI 6ionoJsliMepy
IIOJIIJIAKTULY Ta TYMiHOBUX PE4OBUH. JIOCIIiI>KEHO IIPOLIECH €KCTPaKLii 'yMiHOBHUX PEYOBUH 3 OypOro BYTis 32
4OTMPMa Pi3HMMU CIIOCOO6AMU, BCTAHOBJIEHO, 110 117151 €KCTPAroBaHUX HAaHOJANCIIEPCHUX YaCTOK T'YMiHOBUX PEYOBUH
PO3Mip cTaHOBUTD Bif, 52 10 380 HM. BcTaHOB/EHO, 1110 HAsIBHICTh QYHKIIOHANBHUX IPYIl BU3HAYAE 31aTHICTD
Ir'yMiHOBUX PEYOBUMH BUCTYIATHU riOpUIHUM MOAM(DIKATOPOM I10 BiJHOLIEHHIO 10 MOJIiJIaKTUY 32 PaXyHOK
KOH(ipMaliiiHiil 3MiHM 10r0 BTOPUHHOI CTPYKTYPH Ta AUIOJIb-JUIIOJIBbHOI B3a€MOJIi y BUIJISIIi BOOGHEBOTO 3B'I13KY. Y
BMCHOBKaX HaBeJIeHO OCHOBHi pe3yJIbTaTU HayKOBOi POOOTH 00 BUPIilI€HHS [TOCTaBJI€HUX HAYKOBUX 3a7a4

IOCJTiIKEHHSI.

2. The dissertation work is aimed at the development of scientific foundations and ideas regarding the
optimization of the rational use of coke fines in the technological processes of production. The object of the
research is the process of obtaining coke fines with specified sorption properties. The subject of the research is
the technological parameters of the coke fines sorption process; technological parameters of obtaining coke
briquettes; properties of humic substances. The purpose of the work: determination of sorption properties of coke
fines and evaluation of the possibility of its use as adsorbents; research of humic substances regarding their use for
dust suppression of microparticles of coke dust. In the introduction, the relevance of the research tasks is
substantiated, the connection of the work with scientific topics is shown, the goal and main tasks are formulated,
the scientific novelty and practical significance of the obtained results are given, the personal contribution of the
recipient is determined, and the approbation of the work results is noted. In the first section, an analytical review



of the results of modern, rational methods of secondary use and disposal of coke fines of coke chemical production
is carried out. The areas of briquetting, granulation, and use of coke fines as carbon sorbents are considered. In the
second chapter, a necessary and sufficient set of instrumental, mostly standardized methods of studying the
composition and properties of coal and coal charges is characterized. The main methods of evaluating the
properties of coal charges and coke, used in the dissertation work, are determined, in particular, the
determination of particle size composition, technical analysis, petrographic analysis, as well as special methods for
determining the sorption capacity (by alkali and acid) and adsorption activity (by iodine and methyl blue). In the
third section, experimental studies were carried out regarding the implementation of new technical solutions
related to the improvement of the existing technological scheme of preparing coal charge for coking by screening
the 0-3 mm class before the hammer crusher. The essence of design solutions and factors determining their
economic efficiency are substantiated. In the fourth chapter, the dependence of the sorption characteristics of
coke on the structural features and nature of coal raw materials (output of volatile substances, vitrinite content)
and the structure and degree of readiness of coke (output of volatile substances of coke) is determined. The
analysis of dependencies and their statistical evaluation indicates that the investigated relationships are
characterized by high values of correlation coefficients (0.73-0.91) and determination coefficients (52.86-83.44%),
which makes it possible to predict the sorption capacity on the adsorption coke activity. In the fifth chapter, the
technologies and schemes of project solutions regarding the qualified utilization of small coke waste products and
their transformation into highly liquid commercial products are considered. An overview of modern methods of
"cold" briquetting using water-soluble binders - lignosulfonate, molasses, starch, liquid glass, urea formaldehyde
resin, etc. To reduce energy costs, new binders were proposed that do not require heating, and the whole process
is "cold". For strengthening, only the briquette is heated to a low temperature of 120-300 °C. In the sixth chapter,
the mechanism of the physico-chemical interaction of humic acids and dust particles, as well as the ability of the
mineral substrate to determine the optimal amount of binding substance, which would provide a strong coating
upon drying, was experimentally determined. It has been established that aqueous solutions of VLR form
mechanically strong protective coatings on dusty surfaces that prevent dust from being removed from the
surfaces and effectively resist water erosion. Hybrid biodegradable nanocomposite materials based on polylactide
biopolymer and humic substances have been developed and studied. The processes of extraction of humic
substances from lignite by four different methods were studied, it was established that the size of the extracted
nanodisperse particles of humic substances is from 52 to 380 nm. It was established that the presence of
functional groups determines the ability of humic substances to act as a hybrid modifier in relation to polylactide
due to conformational changes in its secondary structure and dipole-dipole interaction in the form of a hydrogen
bond. In the conclusions, the main results of the scientific work regarding the solution of the set scientific
problems of the research are presented.
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InenTudgikarop ORCHID ID: 0000-0002-6335-8742

JoparkoBa iHdpopmauist: ;https://www.scopus.com /authid/detail.uri?authorld=6602479663

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHUIl TEXHIYHNMI YHIBEpCUTET "XapKiBChKUIA

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3HaxoaKeHHS: By Kupniuyosa, 6y1. 2, Xapkis, XapkiBcbkuii p-H., 61002, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAyKU YKpaiHu

InenTudikarop ROR:



CeKTop HayKH: YHIBEpCUTETCHKUI

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. lleBuenko Osnena bopuciBua

2. Olena B. Shevchenko

KBasigikanis: . . u., rou,, 05.17.07
InenTudikarop ORCHID ID: 0000-0003-2933-8251
JoparkoBa iHdpopmamist:

IloBHe HaiMEeHYBaHHSI OPHUAHUYHOI OCOOH: [lepkaBHUIl BUIIMIT HABYA/IbHUI 3aKy1az, "YKpaiHChKUIL

Ilep>KaBHUM XiMIKO-TEXHOJIOTIYHUI YHIBEPCUTET"

Kopg 3a €IPIIOY: 02070758

Micue3HaxoaKeHHs: npocr. [arapina, 6yx. 8, IHinpo, JIHinpoBckKuii p-H., 49005, Vkpaina
dopma By1acHoOCTI:

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

Inentudikarop ROR: He zacrocosyerbcs

CeKTOop HayKH: YHiBEPCUTETCHKUIL

BaacHe IlpizBume Im's I10-6aThKOBI:
1. 'puaumuH Osner bornaHoBuy

2. Oleh B. Grynyshyn

KBasigikamis: n. 1. u., npodecop, 05.17.07

InenTudikarop ORCHID ID: 0000-0003-4103-378

JoparkoBa indpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIUYHOI 0COOM: HanjonanbHuii yHiBepcutet "JIbBiBCbKa MOMTiTEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micuesnaxo;pxeunﬂ: ByJ. CrenaHa Bangepy, 6yz. 12, JIbBiB, 79013, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH:. YHiBEPCUTETCHKUIL

PeuenseHTu

BaacHe IlpizBume Im's I10-6aThKOBI:



1. ®uxk Muxaiiso Inmiv

2. Myhailo L. Fyk

KBasigikanis: n. 1. 1., nou,., 05.17.08
Imentudikarop ORCHID ID: 0000-0001-5154-6001
JoparkoBa indopmamnist:

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: HarioHanbHU# TEXHIYHMI YHiBepcUTeT "XapKiBChKUii

MOJIITEXHIYHUN iIHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3HaxoaKeHHS: ByJ1. Kupninioga, 6yz. 2, XapkiB, XapKiBcbkuii p-H., 61002, Ykpaina
dopma BracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUIL

BiacHe IIpisBuie Im'sa ITo-6aThKOBI:
1. BorogasneHncrka OneHa BonogyumupisHa

2. Olena V. Bogoyavlenska

KBasigikanis: . r. 1., 05.17.03
Inentudikarop ORCHID ID: 0000-0002-6089-0266
JonmaTkoBa iHdopmarist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHU# TEXHIYHUI YHiBEpCUTET "XapKiBChKUiA

MOJITEXHIYHUN IHCTUTYT"

Kopg, 3a €IPIIOY: 02071180

MicneSHaxo,erCHHﬂ: ByJ1. Kupninuoga, 6yz. 2, Xapkis, XapKiBcbkuii p-H., 61002, Ykpaina
dopma BiracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBepCHTETChKUI

VIII. 3aKkJII04Hi BiZoMOCTi

BnacHe IlpizBume Im's I10-6aTbKOBI 'puropos Anpipiit Bopucosud
rOJIOBH pagu

BaacHe IlpizBuie Im's [10-6aTbKOBI 'puropos Anjipiii Boprcosud
rOJIOBYIOYOTO Ha 3aCiflaHHi

BigmoBizasibHU 32 MiATOTOBKY Caranaii [lapuna BosogumupisHa

00JIiIKOBHX JOKYMEHTIB



PeecTtpaTop VYKpIHTEI

KepiBHuk Bigginy YKpIHTEI, mo €
BiZITIOBiZAaILHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

OistJIBHOCTI




