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Pedepar:

1. Inceprariist Ha 3M06YTTSI HAYKOBOTO CTYIEHSI JOKTOPA TEXHIYHMX HAyK 3a crenianbHicTio 05.15.02 - «IligzemMHa
PO3poOKa pooBULL KOPUCHUX KoNanuH». — HaljionanbHUI TexHIYHUI YHIBepCUTET «IHIIPOBCHKA MOJITEXHIKa»,
MinictepcTBo ocBitu i Hayku Ykpainu, JIHinpo, 2025. [Ipencrasiena fyucepTallis € 3aBeplleHO HayKOBO-
IOCJIiIHOK POOOTOI0, B SIKill BUPILIEHO aKTyaJlbHy HAyKOBO-TEXHIUHY ITpo6IeMy (POPMYBaHHS HAYKOBUX OCHOB
BOJHEBO-OPi€HTOBAHOI Mifj3eMHO]i Korasu@ikauii Byriss. 3allponoHOBaHi y JOCIiIPKEHHI METOIAYHi Ta
TEXHOJIOTI4HI MiAXOIM I'PYHTYIOThCSI HA BCTAHOBJIEHUX 3aKOHOMIPHOCTSIX 3MiHM ITapaMeTpPiB BUCOKOTEMIIEPATYPHOI
30HU OKMCJIEHHS iI3€MHOr0 ra3oreHeparopa Ta BILJIMBY 30BHIIIHIX Pi3NYHUX (PAKTOPIiB HA KiHETUKY
TEPMOXiMIYHMX NIPOLECIB, 1[0 Ja€ 3MOTY MiIBUIIUTY €(PEKTUBHICTb IIPOLECY ra30yTBOPEHHS, 3a0€3MeYnNTH
TEPMOXiMiYHY CTabiNIbHICTh T€OPEAKTOPHOI CUCTEMU Ta OOI'PYHTYBATHU NEPCIEKTUBHICTh BUKOPUCTAHHSI BYTiIbHUAX

pecypciB [j15 OTpUMAaHHS CTPATerivHO BaXXJIMBOTO €HEProHoCist — BoHIO. Ha 0CHOBI 6i61ioMeTPUYHOTO aHaJIi3y



BCTAHOBJIEHO, IO iHTEHCHBHICTh HAYKOBUX JOCJIIXEHD Y cdepi rasudikallii Byrisijist XxapaKTepU3yeTbCsl BUPAKEHOIO
LIMKJIIYHICTIO, 3yMOBJIEHOIO I7106a7IbHUMY €HepreTHIHUMU BUKJIMKaMu. [IpoBenieHe nocimkeHHs nyo6sikaniil y 6asi
IaHux Scopus 3a 1970 - 2025 pp. nokasasno XBUWIENOAiOHY TUHaMiKy HayKOBOTO iHTepecy, Ae MiKU JOCTiIHUIBKO]
aKTUBHOCTI 306iraloThbCsl 3 I€PiolaMu CBITOBUX €HEPreTUYHUX KPU3 i pi3KOro MifBUIIEHH LIiH HAa HAPTYy, 110
HiATBEpAXYye YyTIUBICTb HAYKOBOI CIIiJIBHOTY 10 3MiH €HepreTuYHOro puHKy. 3 2005 POKy CIIOCTEPIraeTbCs cTaje
NiABUILEHHS KiIbKOCTI My6J1iKalili, 110 CBiIYMTh PO BiIHOBJIEHHS iHTEpeCY [0 TeXHoJorii nin3eMHoi razudikarii sK
iHHOBaLilIHOI pO3POOKU BYTi/ILHUX I1J1ACTiB. TakKuM YMHOM, MigTBEPI)KEHO, 10 ra3uikallisi Byriis 3ajuIaeTbCst
3aTpebyBaHOIO TEXHOJIOTIEI0, 3aTHOIO MiIBULIMTY PiBeHb €HEePreTUYHOi 6e3MeKu Ta 3a6e3eYnTy CTPATeriqyHNN
HaIpsIM y PO3BUTKY HU3BKOBYIJIeLleBOi eHepreTUKuU. [Iponec ninzeMHoi razudikaliii Byrisis po3risiHyToO K
6araTocTajiifiHe TepMOXiMiuyHe IepeTBOPEHHS, SIKe OXOILIIOE TipoJIi3, TOpiHHS, ra3udikaliiio Ta BTOPMHHI peaxiiii, 1110
BM3HAYAIOTh CKJIA], i TEMJIOTBOPHY 3[aTHICTb FT€HEPATOPHOTro razy. OCHOBHUMMU € peakliii B3aeMoii Byrjewto 3
KMCHEM, BOJISTHOIO 1apOI0 Ta MPONYKTaMU 3TOPSIHHS, PiBHOBAra IKUX CYTTEBO 3aJIEKUTD Bifl TEMIIEPATyPU, TUCKY 1
ckiany ayTTs. BctaHOBsEHO, o 3a Temnepatypu 950 — 1000°C inTeHcudikyeTbes BinHoBneHHs CO2 y CO, Togi sk
MigBUILIEHUN TUCK clipusie yTBopeHHI0 CH4. [loBeieHO, 110 30JIbHI KOMIIOHEHTU BYTiJIJIg KaTali3yloTh peaKulii
BOJSIHOTO rasy, IiBUIIYyI0YM €HepreTUYHUN BUXij,. BogHOYac 0OMEXEHICTh BiJHOBIIOBAIbHOI 30HU YCKIIQQHIOE
3aBepILEHHS peakliill, 10 3HNKye ePeKTUBHICTb ITPOLeCy Ta aKTyasli3ye 3aBIaHHs ONTHUMI3allii TEeNJIOBOTO peKUMY.
ExkcniepyMeHTasbHi TOCHiKeHHS JOBEJIH, 1[0 BIIPOBAIKEHHS iH eKI[iHHOTO 3aK1aaHHs geOopMOBaHUX NOPifa
[IOKPiBJIi 3MEHIIIy€ BTPATH AyTTA 1 ra3y, @ BAKOPUCTAaHHS FHYYKUX TPYOOIIPOBO/IB 3 aKTUBATOpPaMU 3abe3redye
piBHOMIpHE IIOCYBaHHS BOTHEBOT'O BUOO0I0, CKOPOYYE YacC JOCSITHEHHS aKTUBHOTO PEXXUMY U 3HIXKYE IIOTPedy y
peBepcyBaHHi. KOHCTPyKILisl ra3oreHeparopa 3 HalpaBjeHoo [04auelo OyTTs JO3BOJINIIA 361IbIIUTY CTYIIiHb
BUATa30BYyBaHHA 10 12% Ta MigBUIIMTH TEIJIOTBOPHY 34ATHICTb ra3dy Ha 18%, 10 po3LMPIOE€ MOKIIMBOCTI
3aCTOCYBaHH4 Mif3eMHOi rasu@ikanii Ha TOHKUX I1acTax. [IopiBHSHHS €KCIIepMMEHTAIbHUX, HAIliBIPOMUCIIOBUX i
PO3paxyHKOBUX JAHUX I10KA3aJI0 BUCOKY 30DKHICTbh pe3yJbTaTiB 00 CKIaly reHepaTOpHOoro rasy. Ilporpamue
3abesneyeHHs MT Balance Hagae afgekBaTHe IpOrHo3yBaHHs KoHUeHTpauiil CO, H2 i CH4 3 TouHnicTio 85 - 95%, 1110

HiATBEPAXY€E PEJIEBAHTHICTb JJaOOPAaTOPHOIO MOJEIOBAHHS AJ1s1 OLiHKU eeKTuBHOCTI [1I'B.

2. Dissertation submitted for the Doctorate Degree in Technical Sciences in the specialty 05.15.02 - Underground
Mining of Mineral Deposits. - Dnipro University of Technology, Ministry of Education and Science of Ukraine,
Dnipro, 2025. The presented dissertation is a completed scientific research that addresses an urgent scientific and
technical problem - the development of scientific foundations of underground coal co-gasification with an
orientation towards hydrogen production. The methodological and technological approaches proposed in the
research are based on the identified patterns of parameter variations in the high-temperature oxidation zone of
the underground gasifier and the influence of external physical factors on the kinetics of thermochemical
processes. This provides an opportunity to increase gas generation efficiency, ensure the georeactor system
thermochemical stability, and substantiate the prospects of utilizing coal resources to produce a strategically
important energy carrier — hydrogen. Based on bibliometric analysis, it has been found that the intensity of
scientific research in coal gasification is characterized by pronounced cyclicity, caused by global energy
challenges. An analysis of publications in the Scopus database for the period of 1970 - 2025 demonstrates a wave-
like dynamics of scientific interest, where peaks of research activity coincide with periods of global energy crises
and sharp increases in oil prices, confirming the sensitivity of the scientific community to changes in the energy
market. Since 2005, a steady growth in the number of publications has been observed, indicating a renewed
interest in underground coal gasification as an innovative technology for coal seam mining. Thus, it is confirmed
that coal gasification remains a highly demanded technology capable of enhancing energy security and providing a
strategic pathway for developing low-carbon energy. The underground coal gasification process is considered a
multi-stage thermochemical transformation that encompasses pyrolysis, combustion, gasification, and secondary
reactions, which determine the composition and calorific value of the producer gas. The key reactions involve the
interaction of carbon with oxygen, water vapor, and combustion products, the equilibrium of which strongly
depends on temperature, pressure, and the composition of the oxidizing agent. It has been revealed that at a
temperature of 950 - 1000°C, the reduction of CO2 to CO intensifies, whereas elevated pressure promotes CH4



formation. It has been proven that the ash components of coal catalyze water-gas reactions, thereby increasing
the energy yield. At the same time, the limited extent of the reduction zone complicates the completion of
reactions, reducing the process efficiency and highlighting the need for optimization of the thermal regime.
Experimental studies demonstrate that applying injection backfilling of deformed roof rocks reduces losses of
oxidizing agents and gas. At the same time, using flexible pipelines with activators ensures uniform advancement
of the combustion face, shortens the time to achieve the active regime, and decreases the need for flow reversal.
The gasifier design with directed oxidant injection made it possible to increase the degree of coal conversion by up
to 12% and enhance the gas calorific value by 18%, thereby expanding the applicability of underground gasification
in thin seams. A comparison of experimental, semi-industrial, and calculated data has revealed a high convergence
of results regarding producer gas composition. The MT Balance software provides adequate predictions of CO, H2,
and CH4 concentrations with an accuracy of 85 - 95%, which confirms the relevance of laboratory-scale modeling
for assessing the efficiency of underground coal gasification. An analytical analysis of the influence of oxygen in
the oxidant stream has revealed a nonlinear dependence of the combustion face advance rate, which the
Michaelis-Menten model can describe. It has been determined that the optimal O2 concentration in the oxidant
stream is 42%, since this level ensures the maximum balance between process productivity and economic
feasibility. The advance rate of the combustion face increases significantly up to this threshold. However, a further
rise in oxygen concentration to 65% leads to saturation and only a marginal increase in velocity. The obtained
results provide a scientifically substantiated basis for determining rational operating regimes of underground
gasifiers depending on the oxidant composition.

Jep>kaBHHH peecTpaliiiHuii Homep [IiP:

IIpiopuTeTHHI HanpsSIM PO3BHTKY HayKH i TEXHIKHU: QyHnamMeHTasbHi HAYKOBI HOCIIIPKEHHS 3 HANGIIbII
BaXKJIMBUX IIPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOI0, COLIiaJIbHO-€KOHOMIUHOT 0, CyCIiIbHO-TIOJITUYHOTO,
JIIOJCbKOTO NIOTEHLjaly 17151 3a0e31e4eHHs] KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHU y CBiTi Ta CTaJIor0 pO3BUTKY

CyCIIiJIbCTBA i Aep>kaBy
CrpaTeriyHuii npiopUTETHHH HaNIPSIM iIHHOBALilHOI AisfAJIBHOCTI: He 3acTocOByeThCS
I'[i,ucyMKH IOCJIiA>KEHHS: HoBe BUpillEHHs aKTyalbHOTO HayKOBOTO 3aBIaHHs
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