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Pedepar:

1. Inceprauiiina po60Ta NpUCBSY€HA BUPIIEHHIO BaKJIMBOI NPO61eMU KOKCOXiMIYHOTO BUDOOHUIITBA — PO3BUTKY
HayKOBUX OCHOB KOMIIJIEKCHOI peCypco- Ta eHepro3depiraroyoi eKoJIoriYHo YUCTOi TeXHOJIOTii KOKCOXIMIYHOTO
BMPOOHULITBA Y CKJIAJi TEXHOJIOTIN: BUPOOHULITBA 6€3JMMHOTO TBEPIOTrO NanrBa, razudikallii 6e311MMHOrO TBEPJOTo
NasiuBa 3 OTPUMAaHHSIM CUHTEe3-Ta3y, YaCTKOBOT'O OPMKETYBAHHS BYTiIbHOI LIMXTH Nepel, KOKCYBaHHSM, I103aMiYHO]
00pOOKY KOKCY BOTHMM PO3YMHOM ITeHTabopary Kajito. OTpumara nojaabliinil PO3BUTOK KOHIIETILLis
pecypco36epiraioyoi TeXHOJIOTii eHepro-XimMiko-TexXHO0JIOriYHOi IepepoOKU BYTi/Ig Ha 3acafilax €KOJIOriYHOTO
nigxony. BctaHOB/IEHA MOYKJIMBICTb CTBOPEHHSA FHYYKOI KOMILJIEKCHOI TEXHOJIOTI, SIKa JO3BOJIUTD 3MiiICHUTH
nuBepcu@ikallilo KOKCOXiMiYHOro BUPOOHULITBA 6€3 OT0 JOKOPiHHOI peKOHCTPYKILii. PO3BUHEHI ySIBIEHHS 100

OCHOBHUX 0COBJIMBOCTEN €HePro-xiMiKo-TeXHOJIOTiYHOI mepepo6Kr HU3bKOCIpunCTOi cnabkoMeTramopdizoBaHoi



BMICOKO30JIbHOI BYTiIbHOI CUPOBUMHH, $IKi OJISATal0Th Y (OPMYBAaHHI HOBUX TEIJIOTEXHIYHUX BJIACTUBOCTEN LITYYHOTO
€HepreTUYHOro MajuBa Ta MOJINIIEeHHi NOro KiHeTUYHUX 1 IMHAMIYHUX XapaKTePUCTUK CIIaaoBaHHI. OTpUMaHO
HOBI YSIBJIEHHSI TIPO KiHETHKY Ta JMHAMiKy BUTOPAHHS 6€3IMMHOr0 TBEPJOro NajauBa. BcTaHOBIE€Ha 31aTHICTD
6e311MMHOr0 TBEpJ0ro NaluBa IIPU CIAJIIOBaHHI y cepeiHbOTeMIIEpaTypHilt 30Hi (1o 5600C) pearyBaTu 3 KUCHEM
IIOBITPS HA HAYaJIbHOMY eTarni KoHBepcii (X=6-8%) y KiHeTuuHil ¢as3i i3 mBUAKICTIO, 6i/IbII BUCOKOIO (MAaKCUMaJbHA
IIMTOMA WBUAKICTb rOpiHHSA Byryelio RmOn4,2:10-4 1/c) y nopiBHSHHI 3 BUCOKOMeTaMOp(}i30BaHUMU M1aIUBaAMU.
JJoBeneHa 31aTHICTh 6€3AMMHOr0 TBEPIOro NajuBa y BUCOKOTeMIIEpaTypHill 30Hi (6isbiie 3a 8000C) nepeBoauTU
PE>XKUM TOpiHHSA 0 30BHIIHbOAUDY3iHOI (a3u. BcTaHOBIEHO, 1110 B MPOLECi BUCOKOTEMIIEPATyPHOTO CIall0BaHHS
301IbLIYETHCS MOT0 WBUAKICTD (TpUBasicTh BUropaHHs — 400 c) Ta iHTeHCcu}ikyoThCs IPOLIeCH B IPOMUCIOBUX
€HepreTMYHUX yCTaHOBKax. OOIPyHTOBAHO TEXHOJIOTIYHI YMOBH peasisallii npouecy 6puKeTyBaHHS BYTiJbHOI
IIMXTU 3 iIHAUBILYaTbHOI 6araTOKOMIIOHEHTHOIO 3B’513yI040I0 PEYOBUHOI0, C(POPMOBAHOIO 3 PifIKUX BiXO/iB
KOKCOXiMiYHOTO BUPOOHUIITBA. BCTaHOBJIEHO Ta €KCIIEPMMEHTAJIbHO MiJTBEPAKEHO [IapaMeTpH [IPOLeCy
OpUKeTYyBaHHS: BOJIOTICTb BYTiJIs (BYTiJIbHOI IIMXTH), 110 OPUKETYETHCS, Ma€e 6yTH MeH1e 8%, KiJIbKiCTb 3B'13y1040i
pevoBuHu 0 10-15%, TemnepaTypa 3MilllyBaHHS CyMillli ByTisijis Ta 3B's13y1040i peuoBuHu 0 50-800C, THCK IpecyBaHHS O
50-70 MIla, yac cTpykTypyBaHHs 6pukeTiB r1pu 140-1600C o ogHa roguHa a6o yac BUTpuMKy nipu 15-250C o 3-5 n1i6.
JoBeneHa MOXJIMBICTb NTOBHOI yTUIizallil pifKMX BiX0/iB KOKCOXIMIYHOT'O BUPOOHHUIITBA METOJOM iX BUKOPHUCTaHHS
y TEXHOJIOTii 4aCTKOBOTO OPMKETYBAaHHS BYTiJIbHOI LIMXTU TNIEPE], KOKCYBAaHHSM SIK KOMIIIEKCHOTO 3B’13yI04OTO
Mmarepiainy (67% ¢ycis, 30% kucoi cmoJiky, 3% nosimepis) y KisbkocTi 10-15%. O6rpyHTOBaHa 30ATHICTD
6araTOKOMIIOHEHTHOI BYIJlellbBMiCHOI 3B'13y10490i PEYOBMHU BCTYIATU B afire3iliHi npouecu 3 TBepro10 Ppazoio
BYTiJIbHOI MIMXTH, sIKa 3a6e31edye MillHiCTb OpUKeTiB Ha cTafii cTpyKTypyBaHHs. Po3po6ieHo MaTeMaTUYHy MOJEJb
Ipoliecy OpYMKETYBaHHS BYTi/IbHOI IIMXTU 3 iHIUBINYyaJIbHOIO i 6araTOKOMIIOHEHTHOIO 3B’13YI040I0 PEYOBUHOIO,
c(pOPMOBAHOIO 3 PiIKUX BiAXOZiB KOKCOXiMiYHOTO BUPOOHULITBA. JIOCTiI>KEHO B3aEMOZi10 60paTiB JIy>KHUX METAJiB 3
[IOBEPXHEIO MIMATKiB JOMEHHOI0 KOKCY Yy TIpolieci ro3aniyHoi 06po6Ky ITpH BUKOPUCTAHHI BOJHOTO PO3YMHY
neHrabopary kasuito KB508 (BMicT B KoKci cyxoro nneHradoparty o 1o 0,68 mac. %, HeioHOreHHOI TIOBEPXHEBO-
akTuBHOI peyoBrHMU 0 10 0,0070 Mac. %). loBeieHa MOKIIMBICTb CTBOPEHHS HAAiMHOTO 3aXMCHOTrO 1Iapy Ha MMaTKax
KOKCY, KU1 iHri0ye peakiii Byrjeio KOKCy 3 KUCHEM i ByIJIEKUCJIUM ra30M Y IOMEHHIH Ieyi, o 1ae MOXKJIMBICTD
IIOKPAIIMTY ITOKa3HUKU SIKOCTI KOKCY 10 PiBHS MixKHapoaHux ctangapris: CRI < 22-25% i CSR = 65-70%.
JocifKeHo 0COOINBOCTI Ta XapaKTep 3MiHM [IOKa3HUKIB SKOCTi KOKCY O 3HWKEHHSI peakLiliHOi 3aTHOCTI
IIOMEHHOTO KOKCY i 30iIbII€HHI MiCIsIPeaKLifHOI MilIHOCTI MiCJIs1 YaCOBOI BUTPMMKM KOKCY, 00P06JIEHOrO BOIHUM
PO34YMHOM IEHTA00paTy Kajlilo 3 06aBKOIO TIOBEPXHEBO-aKTUBHOI pEYOBUHU. BCTaHOBIEHO YMHHUKY, 110
BIJINBAIOTh Ha NOKa3HUKM CSR Ta CRI KOKCY: 3MEHIIEHHS IUTOMO] ITIOBEPXHi KyCKOBOI'O KOKCY, Ka € JOCTYIIHOIO
OKMCJIIOBAJIbHUM ra3aM, 30iIbIIE€HHS [1I0BEPXHi KPUCTAJIITIB KOKCY, IOKPUTUX 3aXVCHUM IIAPOM [iMEPHUX aHIOHIB
B204-2, a TakoX 36ibLIeHHS KiJIbKOCTI i0HIB K+, Ki iHTEpKasyipyI0Th B IOPUCTY BYTJIELIEBY CTPYKTYPY KOKCY.
PesynbraTu gucepranifiHoOi poOOTH BUKOPUCTOBYIOTHCS Y HAaBYaJIbHOMY ITPOLeCi IPYU BUKJIaIaHHI JUCLUILIIH,
BMKOHaHHI KBasliikaliiHMX pobiT MaricTpiB Ta HAYKOBO-AOCAiTHUX POOIT Ha crieliaizoBaHuX Kadenpax
HanjionasibHOro TexHIYHOro yHiBEpCUTETY «XapKiBChKkuii [TosiTexHiynmi IHCTUTYT», HallionasibHOTO yHiBEpCUTETY
«JIpBiBCBKa MOJliTexHiKa», HaljionanpHOI MeTanyprifiHoi akagemii YKpainu, YKpaiHCBbKOTO IepP>KaBHOTO XiMiKO-
TEXHOJIOTIYHOro yHiBepcuTeTy, HallioHasibHOro aBiallilHOTO yHiBEpCUTETY, JJOHELBKOrO HalliOHAJIbHOTO TEXHIYHOTO
yHiBepcuTeTy. KiIo4oBi c10Ba: pecypcosbepiraroda TeXHOJIOTiS, KOKCOXiMiYHE BUPOOHUIITBO, 6€3JMMHE TBEpPEe

[IaJIMBO, II03ariyHa 06pobKa KOKCy, ra3udikaiis, 6puKeTyBaHHS, yTUIIi3allisl BiTXOiB.

2. The dissertation is devoted to the solution of an important problem of coke and chemical production o
development of the scientific bases of the complex resource- and energy- saving environmentally friendly
technology of the coke chemical production which includes the following technologies: production of smokeless
solid fuel, gasification of smokeless solid fuel with obtaining of the synthesis gas, partial briquetting of coal mixture
before the coking, coke processing outside the oven with an aqueous solution of potassium pentaborate. The
concept of resource-saving technology of energy-chemical and technological processing of coal on the basis of
ecological approach was further developed. The possibility of creating a flexible complex technology that will allow
to diversify coke and chemical production without its radical reconstruction has been established. Ideas about the



main features of energy-chemical and technological processing of low-sulfur low-metamorphosed high-ash coal
were developed. These include: formation of new thermotechnical properties of artificial energy fuel and
improvement of its kinetic and dynamic combustion characteristics. New ideas about the kinetics and dynamics of
smokeless solid fuel combustion have been obtained. The ability of smokeless solid fuel during combustion in the
medium temperature range (up to 5600C) to react with oxygen in the initial conversion stage (X=6-8%) in the
kinetic phase at a rate higher (maximum specific carbon burning rate RmOn4,2-10-4 1/s) compared to highly
metamorphosed fuels was established. The ability of smokeless solid fuels in the high temperature zone (more than
8000C) to transform the combustion to the external diffusion phase has been proved. It is established that its
speed is increasing (duration of burn-out o0 400 s) in the process of high temperature combustion and the processes
in industrial power plants are intensified. The technological conditions for realization of the process of briquetting
of coal mixture with individual multicomponent binder formed from liquid waste of coke and chemical production
was substantiated. The parameters of the briquetting process have been established and experimentally
confirmed: the moisture content of the briquetting coal (coal mixture) should be less than 8%, the amount of
binder o 10-15%, the mixing temperature of the mixture of coal and binder o 50-800C, pressure pressing o 50-70 MPa,
briquette structuring time at 140-1600C o one hour or holding time at 15-250C o 3-5 days. The possibility of the
complete utilization of liquid wastes of coke and chemical production by the method of their use in technology of
partial briquetting of coal mixture before coking as a complex binder (67% of fuses, 30% of acidic tar, 3% of
polymers) in the amount of 10-15% was proved. The ability of a multicomponent carbonaceous binder to engage in
adhesive processes with the solid phase of the coal mixture was proved. This ensures the strength of the
briquettes at the stage of structuring. A mathematical model of the process of briquetting coal mixture with an
individual and multi-component binder formed from liquid waste of coke and chemical production has been
developed. The interaction of borates of alkali metal with the surface of blast-furnace coke pieces during the
outside oven process with the use of an aqueous solution of potassium pentaborate KB508 (content of dry
pentaborate in coke o up to 0.68 wt.%, nonionogenic surface-active substance o up to 0.0070 wt. %) was
investigated. The possibility of creating a reliable protective layer on the pieces of coke which inhibits the reaction
of carbon coke with oxygen and carbon dioxide in the blast furnace was provided. It provides an opportunity to
improve the quality of coke to the level of international standards: CRI < 22-25% and CSR = 65-70%. The
peculiarities and nature of changes of the coke quality indicators and the decrease in the reactivity of blast furnace
coke and the increase of the post-reaction strength after the endurance in time of coke which was treated with an
aqueous solution of potassium pentaborate with the addition of surface-active substance were investigated.
Factors which impact on the CSR and CRI indexes of coke have been identified. These include reducing the specific
surface area of coke available to oxidizing gases, increasing the surface of coke crystallites covered with a
protective layer of B204-2 dimeric anions as well as an increase in the number of K+ ions that intercalate into the
porous carbon structure of coke. Keywords: resource-saving technology, coke production, smokeless solid fuel,
coke processing outside the oven, gasification, briquetting, waste disposal.

Jep>kaBHHHM peecTpaniiiHuii Homep [iP:

IIpiopuTeTHHH HaNIpSIM PO3BHTKY HayKH i TEXHIKH:
CrpareriyHu# NpioOpHTETHHUI HAIIPSIM iHHOBaLiMHOI AiSJILHOCTI:
ITizcyMKH JOCTiI>KEeHHS:

Iy6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasiIbHO-€KOHOMIYHA CIIPSIMOBAaHICTh:

OxopoHHi goKymeHTH Ha OIIIB:



BrnpoBaakeHHS pe3yJIbTaTiB AHCepTalii:

3B'SI30K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHHUKIB (KOHCYJIbTAaHTA)

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. CrapoBoiT AHartosiit ['puroposud

2. Starovoit Anatoly Grigorovich

KBasigikanis: n. 1. 1., 05.17.07
InenTudikarop ORCID ID: He 3acrocosyetscs
JopaTrkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHSL:

ImenTudikarop ROR: He zacrocoyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. CrapoBouT Anarosiii ['(puroposny

2. Starovoit Anatoly Grigorovich

KBasigikamis: n. 1. 1., 05.17.07
InenTudikarop ORCID ID: He 3acrocosyerbcs
JopaTrkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI OPHUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHSI:

dopma Bi1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo o@dililfiHuX ONOHEHTIB Ta PELeH3€HTIiB
OdiuiiiHi OIOHEHTH
BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:

1. Bacunpes 0pit CeMeHOBUY



2. Vasilyev Yuri Semenovich

KBasigikamis: 1. 1. 1., 05.17.07
ImenTudikarop ORCID ID: He zactocoyerbcs
JoparkoBa iHdopmamist:

TloBHe HaliMeHYBaHHS IOPHIHUYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BiracHocTi:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBuuie Im's I1o-6aTbKOBI:
1. Inr'es Ceprit BikropoBr4

2. Pyshyev Serhiy V.

KBasigikanis: n. 1. 1., 05.17.07
InenTudikarop ORCID ID: He 3acrocosyetscs
JopaTrkoBa indpopmanis:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Bortuenko Cepriit BanepiitoBuy

2. Boichenko Sergii V.

KBasigikamis: n. 1. 1., 05.17.07
InenTudikarop ORCID ID: He sacrocosyerbcs
JopaTrkoBa iHdpopmamist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiiHHSL:



InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3ak1104Hi BiZOMOCTI
BaacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH pagu

Biiacue IIpizBuie Im's I1o-6aTbKOBi
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi

OisSIIBHOCTI

I'yébuHcbkui Muxaiino Bosogumuposuy

I'y6uHcbkui Muxaiino Bosmongumuposuy

IOpuenko T.A.



