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1. Inceprarnis Ha 3000YTTSI HAYKOBOTO CTYIEHS JOKTOpa Pinocodii 3a cnenianpHicTIo 144 «TensoeHepreTukas. -
IHcTuTyT TexHiuHOI Tennodisuku HAH Ykpainy, Kuis, 2026. lucepraiiiiHa po60Ta IpUCBsIY€HA AOCIIiIKEHHIO 110
PO3poOLi TenI0TexHOJIOri] yTuizalii maamMiB OYMCTKY CTIYHUX BOJ, ITOJIITOHIB TBEpUX MTOOYTOBUX BiIXOiB Ta
OTPUMAaHHS KOMIIO3UTHOTO NIaJIMBA 3 OCAMiB CTiYHUX BOJ,. 3 KOKHUM POKOM OJIHI€I0 3 HAUTOCTPIIIMX €KOJIOTIYHUX
npo6sieM B YKpaiHi € IOBOIKEHHS 3 Binxogamu. O6CIru CMITTS, 110 HAKOIIMYYIOThCSI HA TEPUTOPIii KpaiHu 3Ha4Hi i
crcTeMa yIpaBiiHHS Bixogamu notpebye cyrreBoro pepopmyBaHHSs. [Tosironn TBepaux nNo6yTOBUX BiIxXOiB
(TTIB), siKi po3TalloBaHi 106113y HACeJIEeHUX IYHKTIB HETaTHBHO BIJIMBAIOTbh HA €KOJIOTiI0 HAaBKOJIMIIHLOTO
cepenoBuila. BHacifnok 6i0XiMiYHUX NIPOLECIB B TOBIIVHI MJIACTIB 3BAJIUIL YTBOPIOETHCS (iNIbTPAT, SIKUAM
IPEHAKHOIO CUCTEMOIO HAIIPABJISIETbCS B HAKONM4yBadi. CTiuHi Bogu nosiroHis TIIB - 1€ BUCOKOKOHLIEHTPOBAHI

PO34YMHIB OpraHiyHuX i MiHepasbHUX peyoBUH. OunineHHs CTiYHUX BoJ, (GinbTpaTiB) 3Banll TBEPIUX TOOYTOBUX



BiIXO[IiB HAJIEXXUTh O HAUTOCTPIINX NPOOJIEM 3arajIbHOLEP>KABHOrO 3HaUYeHHSL. [1iciIg O4MIeHHS CTiYHUX BOJ,
OTPUMYEMO UKCTY BOZY Ta 0CaJ, SIKUI MOKJIMBO B [TOAAJBLIIOMY [1epepo6sisiTi. ToMy y po60Ti 6yJ10 TOCTaBIeHO
3aBJIaHHS 10 CTBOPEHHIO TeIJIOTEXHOJIOTI] yTui3allii m1aMiB OUUCTKY CTiYHUX BOJ, [IOJIIFOHIB TBEPAMX IIOOYTOBUX
BiIXO[IiB, KOO MOXXHA 3aKPUTHU IIPO6GJIEMU IO 3a0PYHEHHIO CepefoBUIla. 3MICT AUCEPTALiTHOTO NOCIiIKEeHHS
BUKJIQZIEHO Y ITSITU PO3[iNax, y SIKUX MPeACTaBJIeHi Ta OOIPYHTOBAHI OCHOBHI Pe3yJIbTaT POOOTH. Y BCTYyIIi
OOI'PYHTOBYETHCS aKTyaJIbHICTh 00paHOI TeMU [OCiI>KeHHs!, CPOPMYJIbOBaHi 11ij1i Ta 3aBIAaHHS JOCHIIKEHHS],
HaBeJleHi JaHi Ipo 3B’130K pOOOTH 3 HAYKOBOIO IIPOrPaMoIo0, [T0SICHEHA HAYKOBA HOBU3HA Ta IPAKTUYHE 3HAYE€HHS
OTPUMAaHUX Pe3yJbTaTiB. HaBoAsATbCS AaHi MPO pe3yJbTaTu apoOallilo Pe3yIbTaTiB AUCEPTALiiHOI pobiTu Ta
CIIMCOK ITy6JIiKaliil. Y nepomMy po3sfii HaBeleHo aHasli3 JiTepaTypHUX JKepeJl 10 OUMIIEHHIO 0CaliB CTIYHUX BOJ,
3BaJIMIL, TBEPAUX ITOOYTOBUX BilXOZiB Ta CTBOPEHHSI, aJlbTEPHAaTUBHOI'O KOMITO3UTHOIO NIAJIMBA, IKUH [ae
MOJKJIMBICTb [IJI1 CTBOPEHHS TEIJIOTEXHOJIOTIIO YTUIIi3aLlii HJIaMiB OYUCTKU CTIYHUX BOJI, IIOJITOHIB TBEPAUX
NOOYTOBHUX BiIXOMiB i JO3BOJINTh 3a6€3M1€UNTH €KOJIOTIUHY 6€3I1eKy 3alIpONIOHOBAHNX PillleHb Ha OCHOBI CBITOBUX
TEXHOJIOTI. Y Apyromy po3iji [pencTaBieHo ONUC eKCIIEPUMEHTaIbHUX CTeH/IB, IPUJIaliB, METOIVK, SIKi 6yIu
nifiopani Ta BUKOPUCTAHHI [1J1s1 TPOBEL,EHHS Ta OOPOOKU €KCIIEPUMEHTANIBHUX JOCHIIKEHb. Y TPETbOMY PO31ii
0yJ10 MPOBENIEHO IOCIIKEHHS 6YyJI0 IPOBELEHO NOCIiI)KEHHS KOMIIEKCHOTO OYMILEHHS CTIYHUX BOJ, 3
BallHyBaHHSIM Ha CTafii nepegmMemOpapaHHoOi MiITOTOBKY Ta TEPMIYHOI yTui3auii miamis. BusHaueHo, 1o
HalMEeHIla 3aJIMIIKOBA KOHLIEHTpPallisl aMOHINTHOTO a30Ty B JaHOMY €KCIIEPUMEHTI CIIOCTEPIraeThCs Ipy HaNOibIIiN
Il031 OKCUAY KaJblLilo, ajleé B LIbOMY BUIIA[IKy CIIOCTEPIraeThCs TaKOXK HaNMEHIII 3MiHM 3aJIMIIKOBOI KOHLEHTPALI Bif,
TemIepaTypu. HaBnaku, mpy MEHIINX [03aX OKCUJY KaJlbllilo 3a/IMIIKOBA KOHLIEHTpPALisl aMOHIITHOTO a30Ty 6isbLia i
OinbIe 3a71e>KUTh Bif TemIieparypu. [ BCTaHOBJIEHHS KiJIbKiCHUX 3aKOHOMIDHOCTE! NPOoLieCiB BifAyBaHHS
IIpOBeJEeHi MaTeMaTUYHi JOCiIKeHHs. MeTofgamu TepMmorpasiMeTpii Ta fU@epeHLiHOro TEPMIYHOro aHami3y
DOCIiIXeHo ocany. Bu3HaueHo, mo NOBHE PO3KJIaAaHHs IIJIAMOBUX OCAMiB 4O OKCUY KaJIbLil0 CIIOCTEPIraeThCs
yxe rpu 700 °C B CTaTUYHUX YMOBAX TEPMOOOGPOOKY IIPOTAroM 3 rofl. Y 4eTBepTOMY pO3[Lijli HaBeleHO
IOCJIiI)KeHHS TeIJIOMacOOOMIHHUX NPOLECIB IIPYU CYIIiHHI KOMIIO3UTHOI CUPOBUHU Ha OCHOBI OCaJiB 3BaJIMII]
TBEPJUX MOOYTOBUX BiAX0MiB, TOPQY Ta PELITKIB NOCIiBiB KyKypyA3u. [IpoBeeHo noeTtanHa inTeHcuikalis npouecy
KOHBEKTMBHOTO CYyIIiHHS CyMillli Ta BUOpAHUI palliOHA/IbHUI PEKMM CYIIiHHSL. JOCTiIKeHO BIIUB TEMIIEPATYPU
TEIJIOHOCISI Ha TPUBAJIICTb CYIIiHHA Pi3HUX BAJIIB Ta CKJIAIOBUX KOMITO3ULIN. JJOCTiIKEHO MPOLeC TOPiHHSA
KOMIIO3UTHOI CHPOBMHH, SIKMI II0Ka3aB, 1[0 OTPUMAaHi pe3yJIbTaTh MOXKYTb OYTH BUKOPYCTaHHI IIPU CIaJI0BaHHS
najivBa y pisHUii croci6 abo npy CTBOPEHHI HOBUX CIIOCO0IB CHa/NIOBAaHHS. Y I'ITOMY PO3[isi AucepTaliiiHoi po6oTu
Ha OCHOBI KOMIIJIEKCHOTO TIOCJIiIKeHHSI I1epepo6Ky QisibTpaTiB 3BaINL TBEPAUX [100YTOBUX BiZIX0M1iB PO3POOIEHO
TEXHOJIOTiI0 IIepepobKu PinbTPaTiB Ta TENJIOTEXHOJIOTisSI KOMIIJIEKCHOI Iepepo6Ky ocafliB (isbTpaTiB HA MaJIUBO Ta
OpraHiYHOi CUDOBUHM BiJI[IOBiAI0OTh CTAaHJAPTaM SIKiICHOTO MajJMBa. Y 3arajlbHAX BUCHOBKAaX aBTOPOM IIPEJCTaBJIeHi

HayKOBi Ta NPAKTUYHI pE3yIbTaTU AUCEPTALIHOIO AOCIIIKEHHS.

2. Thesis for the degree of Doctor of Philosophy in the speciality 144 ‘Thermal Power Engineering’. - Institute of
Engineering Thermophysics of the National Academy of Sciences of Ukraine, Kyiv, 2026. This thesis is devoted to
research into the development of thermal technologies for the utilisation of sludge from the treatment of
wastewater at solid waste landfills and the production of composite fuel from sewage sludge. Year on year, waste
management remains one of the most pressing environmental issues in Ukraine. The volumes of waste
accumulating across the country are significant, and the waste management system requires substantial reform.
Solid waste landfills located near populated areas have a negative impact on the environment. As a result of
biochemical processes within the layers of the landfill, leachate is formed, which is channelled via a drainage
system into storage tanks. Leachate from MSW landfills consists of highly concentrated solutions of organic and
mineral substances. The treatment of wastewater (leachate) from municipal solid waste landfills is one of the most
pressing issues of national importance. Following wastewater treatment, we obtain clean water and sludge, which
can be further processed. Therefore, the aim of this work was to develop a thermal technology for the utilisation of
sludge from the treatment of wastewater at solid waste landfills, which can address environmental pollution
issues. The content of the dissertation is presented in five chapters, in which the main results of the work are
presented and substantiated. The introduction justifies the relevance of the chosen research topic, sets out the



research objectives and tasks, provides details on how the work relates to the research programme, and explains
the scientific novelty and practical significance of the findings. It also includes details on the results of the pilot
testing of the dissertation’s findings and a list of publications. The first chapter presents an analysis of the
literature on the treatment of sewage sludge from solid waste landfills and the development of alternative
composite fuel, which enables the development of thermal technologies for the utilisation of sludge from the
treatment of wastewater at solid waste landfills and will ensure the environmental safety of the proposed solutions
based on global technologies. The second chapter provides a description of the experimental setups, instruments
and methods that were selected and used to conduct and analyse the experimental studies. The third chapter
presents a study on the comprehensive treatment of wastewater involving liming during the pre-membrane
preparation stage and the thermal disposal of sludge. It was determined that the lowest residual concentration of
ammonium nitrogen in this experiment is observed at the highest dose of calcium oxide, but in this case the
smallest changes in residual concentration with temperature are also observed. Conversely, at lower doses of
calcium oxide, the residual concentration of ammonium nitrogen is higher and more dependent on temperature.
Mathematical studies were conducted to establish the quantitative patterns of the blowing processes. The sludge
residues were investigated using thermogravimetry and differential thermal analysis. It was found that the
complete decomposition of sludge residues into calcium oxide occurs as early as 700 °C under static heat
treatment conditions for 3 hours. Chapter 4 presents a study of heat and mass transfer processes during the
drying of composite raw materials based on municipal solid waste landfill residues, peat and maize crop residues. A
step-by-step intensification of the convective drying process for the mixture was carried out, and an optimal
drying regime was selected. The influence of the heat transfer fluid temperature on the drying time of various
types and compositions of mixtures was investigated. The combustion process of composite raw materials was
studied, which showed that the results obtained can be used in various methods of fuel combustion or in the
development of new combustion methods. In the fifth chapter of the thesis, based on a comprehensive study of the
processing of leachate from solid waste landfills, a technology for processing leachate and a thermal technology
for the comprehensive processing of leachate sludge into fuel and organic raw materials meeting high-quality fuel
standards have been developed. In the general conclusions, the author presents the scientific and practical results
of the dissertation research.
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InenTudikarop ORCID ID: He zacrocoyerbcs

JoparkoBa indopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0COOH: THCcTUTYT TexHiuHOi Temnodisuku HarionanbHoi akaziemii Hayk
Ykpainu

Kopg 3a €IPIIOY: 05417118

Micuesnaxomxeunﬂ: ByJ1. Mapii Kannict, Kui, 03057, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂZ HanjionanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR:

VIII. 3aki04Hi BimoMocTi
BaacHe IlpizBume Im's [10-6aTbKOBI Hy6oBkina Ipuna OnekcanzipisHa

TOJIOBH pajgu



BaacHe IlpizBumie Im's ITo-6aTbKOBI
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi

OisSIIBHOCTI

Jy6oBkina Ipuna OnexcanapiBHa

Hosgixkosa FOsis IleTpiBHa

Opuenko TersiHa AHaToJIiBHA

IOpuenko TeTsHa AHaTOJiiBHA



