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Pedepar/anoTanis:

1. Inceprauiiina po60Ta IpUCBIY€Ha BUBYEHHIO OCOOIMBOCTSIM JeCTPYKLii OpraHiyHMX PeYOBUH 3 yTUJli3allielo
BYIJIELIO Ta Horo rasu@ikalii€o B clieljanisoBaHOMy YHiBEpCaIbHOMY MajiorabapyuTHOMY IipOJli3HOMY KOMILJIEKC] i3
BpaxyBaHHSIM BUMOT €KOJIOTT4HOI 6e3nexu. [Ipobema eKooridyHoi 6e31eKku 06'€KTiB yTBOPEHHS OPraHiYHUX
BiIXOZiB € OJjHi€10 3 HANIrOCTPIIIMX Y Cy4aCHOMY CBITi i 30Kpema B YKpaiHi. 3pocTaHHs 06¢AriB BULOOYTKY KOPUCHUX
KOIaJIMH, iHycTpianisalis, ypoaHisalis Ta 36iblI€HHS TPAaHCIIOPTHOTO NAapKy NPU3BOISTh 40 HAKOIUYEHHS
3HAQYHUX Mac OpPTraHiYHUX BiIXOJiB, sIKi CTAHOBJISITb CEPHO3HY 3arpo3y [JIs1 JOBKIJIISA Ta 3[0POB’Sl HACEJIEHHS.
Bigxony opraHivyHOro NOXOIKE€HHS (POPMYIOTb CKJIaIHi TEXHOT€HHI €EKOCUCTEMY, B SIKMX IIO€IHAHI OPraHiyHi Ta

HeopraHivyHi 3a6pyHIOBaYi, SIKi YMHATh JOBIOTPUBAJINII TEXHOT€HHUI BIIJIMB Ha NOBKijs. [Tiposis i rasudikaris



OPraHiYHUX BiIXOJiB € NePCIEKTUBHUMU METOLAMU CTAJIOTO YIIPABJIiHHS OPraHiYHMMMU BilXOOaMU 3 IIOTEHLIMHUMU
€KOJIOTIYHUMU Ta eKOHOMiYHuMU niepeBaramu. OfiHaK, HEOOXiIHI MOJAJIbII JOCTIIPKEHHS 171 BUPillIEeHHS
TEeXHIYHUX Ta €KOHOMIYHUX IIPOO6JIeM, ITOB'I3aHUX 3 iXHIM BIPOBa>KeHHSIM. TpaaulliliHi MeToiu BUPOGHULITBA
BOZJHIO Ha OCHOBI BUKOITHOTO [1aJIMBA, IIOIPHU iX TEXHOJIOTIYHY 3PiJliCTh Ta EKOHOMIYHY JOCTYIIHICTD,
CYIIPOBOMKYIOTbCS 3HAUHUMU BUKugamu CO2, ToAi SIK BUPOOHULITBO «3€JIEHOT0» BOJHIO METOJOM €JIEKTPOJIi3y
noTpebye 3HaYHUX OOCSTIB BilHOBJIIOBAHOI €HEPTil Ta PO3BUTKY €HepreTnyHoi iHppacTpyKTypu. Y 3B'I3Ky 3 LIUM
[IepPCIEKTUBHMAM HAIIPSIMOM € BUPOOHUIITBO BOJHIO MIJIIXOM raduikallii opraHiyHux i ByrjelleBMiCHUX BilXO/iB, 1110
IO3BOJISIE OHOYACHO YTUIIi3yBaTH BiIXO[M, OTPMMYBAaT/ €HEPreTUYHO LiHHMI CUHTE3-Ta3 Ta 3MEHINYBaTU
€KOJIOTiuHe HaBaHTaKeHHs. [loeHaHHS TexHosIorii ra3udikallii 3 cucTeMamu yJIOBIIOBaHHS Ta yTumisauii CO2
CTBOPIOE NEPENYMOBH /1J1s1 PO3BUTKY pecypcoedeKTUBHOI Ta HU3bKOBYIJIELIEBOi BOAHEBOI €eHEPreTUkKU. [101laTKOBOIO
€KOJIOTIYHOIO TIEPEeBarolo mipoJiizy ta ra3udikallii OpraHiyHUX BiIXOJiB € 3HMKEHHS MIirpaliiHoi 30aTHOCTI
TOKCUYHUX €JIEMEHTIB y JOBKiJUIi. ¥ Ipoleci TepMOXiMidHOI nepepoOKy BaskKi MeTaIX Ta iHII MiHepasbHi
KOMITIOHEHTH [1epEeBaXHO KOHLEHTPYIOTHCS Y TBEPIOMY 3aJIMIIKY, IEPEeXOsIuu y MeHII pyxomi popmu. BogHouac
docdoposmicHi criosyky, 30Kkpema gocdaty, MOKYTb aKyMyJIIOBaTUCS Y 30J1i 60 6iOBYTijLIi, 11O CTBOPIOE
nepeayMoBHU 18 iX MOAA/bIIOTO BUMYY€HHS Y1 BUKOPUCTAHHSI SIK LiHHOTO 6iOT€HHOTO €JIEMEHTA Ta 3MEHIIye
PHUBUK HaaxomKeHHs ¢pocdaTiB y BOIHI €KOCUCTEMH, Jie iX HaIJINIIOK MOXe CIIPUYMHATH eBTpodikariiio. [Tponec
KOHBEPCii BYIJIELI0 ONMCYETHCS 3HAYHOIO KiJIbKICTIO peaKLii, [0 3HAYHO YCKIIaJAHIOE OrO PO3PAXyHOK Ta aHaJIi3.
Tomy, npegmMeToM JocCiIpKeHb 0y FOJIOBHI €HAOTePMIiYHi peaklii, sIKi ONMCyI0Th MPOLLECH YTBOPEHHS NAJIMBHUAX
rasis, BogHio H2 ta CO Ta gyHamiuyHy piBHOBAry MixK ra30BMMMU MPOOYKTAMHU, a TAKOXK €K30TEPMIYHI peaxuii, [Ki
MO>XXYTb 320€3[1€YUTU €HEPreTUYHi NoTpedu BUpOoOHULTBA. TeopeTUyHi JoCiIKeHHs IPOBOAUINA B HAaNO6ibII
MOUIKMPEHOMY, 3 TPaKTUYHOI TOYKU 30py, TeMIlepaTypHOMY AianasoHi — +500-+1100 oC, Ta He Bucokux Tuckis 1-10
6ap. EkcnepuMeHTabHi QOCHIIKEHHS IPOLECY MipOoJli3y MPOBOAWIINA HA HAMIBIIPOMUCJIOBIN yCTaHOBLI — Manuii
[Tiponiznuit Kommiekc. Kommekce ckianaeTbcs 3 IBOX TEXHOJIOTIYHUX JIiHIM Ta Mae nmponykTuBHicTs 0,2 M3 /TOf 32
OpraHiyHMMH Bigxogamu. QyHKI[iOHYBaHHS KOMILIEKCY 6a3yeThCs Ha NPOLECi HU3bKOTEMIIEPATYPHOTO MipOoJIi3y
BYIJIELIEBMICHUX BifgxomiB. I1ipoJii3 siByiste cO0010 TEPMIUHUI PO3KIIA/, OPraHiYHMAX PEYOBUH 32 BiICYTHOCTI JOCTYIY
noBiTps npu remneparypi +450-+800 °C, y pe3ysbTaTi 40ro yTBOPIOIOTHCS TBEPi (ByIJIelb), PifiKi Ta ra3onomioHi
npoaykTu. CUHTE3 TaK 3BaHOTO «BOJSIHOTO ra3y» BilOyBAa€THCS BHACJITOK peakliii ByIJelto 3 eperpiTumM BOISIHUM
napom npu Temnepartypi 6;113pko +850 °C. 3a ifeanbHUX YMOB ra3oBa CyMilll MiCTUTb Npu6su3Ho 50 % (06.) BOJHIO
(Ho) Ta 50 % (06.) okcupy Byriento (CO). [Tiposiz Ta cUHTE3 rasiB 3ilICHIOIOTbCS B TEPMETUYHUX PETOPTAX, SIKi
BCTAHOBJIIOIOTHCS B ITiY Ta HATrpPiBalOTHCS TOIIKOBUMMU ra3daMy, 10 LUPKYJIIOIOTh Yepes cekii nevi. Ha etamni 3amycky
TOIIKOBI a3y YTBOPIOIOTHCSI BHACJIIIOK CIIAJIIOBAHHS TBEPOro ab0o piAKoro naswaa, a Mif, 4ac CTajoro pexumy —
BHACJIiZJOK 3TOPSIHHS ra30BOi CyMillli, 10 BUIISIETHCS 3 PETOPT, a TAKOX «BOJSHOIO ra3y», OTPMMAHOTr0 B IIPOLECI.
Ilpu mocarnexHi temneparypu +160-+170 °C y petopti Ha nosuuii N°1 po3no4nHaeTbCs npouec miposisy. Ilicus
3aBepILIEeHHS LUKy PeTOpTa Bill'€JHYyeThCS Bill TPyOOIPOBOiB, TepPMETU3YETHCS Ta MTePEMILyeThCS Y BY30J1
0X0J101pKeHHS. TTicsst 0X0I0A>KEeHHS LIMKJI IOBTOPIOEThCs. KoMIiekc npauoe y 6e3nepepBHOMY LIUKIIYHOMY
pexxuMi, mo 3abesneydye cTabisbHICTb TEXHOIOTTYHOTO NPOLECY Ta PIBHOMIPHICTb OTPUMAaHHS MipOJi3HUX
MIPOOYKTIB.

2. This dissertation is devoted to the study of the peculiarities of organic substance destruction involving carbon
utilization and gasification in a specialized, versatile, small-sized pyrolysis unit, taking into account environmental
safety requirements. The issue of environmental safety at sites generating organic waste is one of the most
pressing in the modern world, and particularly in Ukraine. Increased mining of minerals, industrialization,
urbanization and the expansion of the transport fleet are leading to the accumulation of significant quantities of
organic waste, which pose a serious threat to the environment and public health. Waste of organic origin forms
complex technogenic ecosystems in which organic and inorganic pollutants exerting a long-term technogenic
impact on the environment are combined. Organic waste pyrolysis and gasification are promising methods for
sustainable organic waste management with potential environmental and economic benefits. However, further
research is needed to address the technical and economic problems associated with their implementation.
Traditional methods of hydrogen production based on fossil fuels, despite their technological maturity and



economic availability, are accompanied by significant COno emissions, while the production of “green” hydrogen
using electrolysis requires substantial amounts of renewable energy and the development of energy infrastructure.
In this regard, a promising direction is the production of hydrogen through the gasification of organic and carbon-
containing waste, which allows simultaneous utilization of waste, obtaining energy-valuable synthesis gas, while
reducing the environmental burden. Combining gasification technology with COn capture and utilization systems
paves the way for the development of a resource-efficient and low-carbon hydrogen energy sector. The carbon
conversion process involves a large number of reactions, which makes it considerably more difficult to calculate
and analyze. Therefore, the subject of research was the main endothermic reactions that describe the processes of
fuel gas, hydrogen H2 and CO formation, and the dynamic equilibrium between gas products, as well as
exothermic reactions that provide the energy needs of production. Theoretical studies were conducted within the
most common, from a practical point of view, temperature range - +500-+11000C, and at relatively low pressures
of 1-10 bar. Experimental studies of the pyrolysis process were conducted on a semi-industrial plant - Small
Pyrolysis Plant. The plant comprises two technological lines and has a capacity of 0.2 m? /h for organic waste. The
plant operates on the basis of a low-temperature pyrolysis process for carbon-containing waste. Pyrolysis is the
thermal decomposition of organic substances in the absence of air access at a temperature of +450-+800°C,
resulting in the formation of solid (carbon), liquid and gaseous products. The synthesis of the so-called “water gas”
occurs as a result of the carbon - superheated steam reaction at a temperature of approximately +850°C. Under
ideal conditions, the gas mixture contains approximately 50% (vol.) hydrogen (Ho) and 50% (vol.) carbon monoxide
(CO). Pyrolysis and gas synthesis take place in sealed retorts, which are installed in the furnace and heated by flue
gases circulating through the furnace sections. At the start-up stage, flue gases are formed as a result of solid or
liquid fuel combustion, and during the steady-state operation mode - as a result of the combustion of gas mixture
released from the retorts, as well as the “water gas” obtained in the process. When the temperature +160-+170°C is
reached in the retort at position No.1, the pyrolysis process begins. Once the cycle is complete, the retort is
disconnected from the pipelines, sealed and moved to the cooling unit. Once cooled, the cycle is repeated. The
complex operates in a continuous cyclic mode, ensuring the stability of the technological process and the
uniformity of obtaining pyrolysis products.
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dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiiHHS: [lepkaBHa ciyx6a YKpaiHy 3 HAA3BUYANHUX CUTYALIiM

InenTudikarop ROR:

VII. BigomocTi npo odinilfiHuX ONOHEHTIB Ta PELeH3€HTiB
O@inifiHi OIOHEHTH

BiacHe IIpizBuie Im'sa I1o-6aThKOBI:

1. IlaBnnyeHKo ApTem BosmoaumMuposuy

2. Artem V. Pavlychenko

KBasigikamis: n. 1. 1., npodecop, 21.06.01

InenTudikarop ORCID ID: 0000-0003-4652-9180

HoparkoBa indopmamnist:
http:/ /www.scopus.com /inward /authorDetails.url?authorID=55522742000&partnerID=MN8TOARS;
http:/ /www.researcherid.com/rid /X-1129-2018; https: / /scholar.google.com /citations?hl=uk&user=7727q-



KEAAAA]J

IloBHE HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuHuil yHiBepcuTeT "JIHinpoBchka

MOJIiTexHika"

Kopg 3a €IPIIOY: 02070743

Micuesﬂaxo,q)l(eHHﬂ: npocriekT JImutpa SIBopHunbkoro, [IHinpo, [JHinpoBceKkuii p-H., 49005, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

BiacHe IIpizBuie Im'sa I1o-6aThKOBI:

1. dunmun Teoposig MuxariiBHa

2. Teodoziia M. Yatsyshyn

KBasigikamis: n. 1. 1., npodecop, 21.06.01
Imentudikarop ORCID ID: 0000-0001-7723-2086

HoparkoBa iHpopmawist: https://www.scopus.com /authid /detail.uri?authorld=56005904300;
https:/ /www.researchgate.net /profile /Yatsyshyn-Teodoziia;
https://scholar.google.com.ua/citations?user=P{8aH8sAAAAJ&hl=uk

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOH: [BaHO-DpaHKiBCHKMIA HALIOHAJIBHUI TEXHIYHUI YHIBEPCUTET
Ha(TH i razy

Kog 3a €IPIIOY: 02070927

Micue3HaxoaKeHHS: ByJ1. KapniaTceka, IBano-®paHkiBcek, 76019, Ykpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

InenTudikarop ROR: 02070927

PeuenseHTu

Baacue IlpizBuuie Im's I1o-6aThKOBI:

1. Xpom'sk YigHa BosogumupiBHa

2. Uliana V. Khrom'iak

KBasigikamis: . r. u., gouenrt, 05.17.06
InenTudikarop ORCID ID: 0000-0003-4802-7555

JoparkoBa iHpopmanist: https://www.scopus.com/authid /detail.uri?authorld=57201614790;
https: / /www.researchgate.net /profile /Ulana-Hromak-2

IToBHE HaﬁMeHYBaHHﬂ IOPUIHUYHOL 0CO0H: JIbBiBCHKUIL [IepKaBHUIT YHIBEPCUTET 6€3TeKN

KUTTENiSITIBHOCTI
Kopg 3a €IPIIOY: 08571340

Micue3Haxoa KeHHS: sy/1. Knenapischka, JIbgis, 79007, Vkpaina



dopma BiracHOCTI: JlepxasHa
Cdepa yllpaBJIiHHﬂZ JepkaBHa ciy>x6a YKpaiHu 3 HaI3BU4aHUX CUTYaLil

InenTudikarop ROR:

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. 'punynmuH Hatasnis MukosaiBHa

2. Nataliia M. Hrynchyshyn

KBasigikanis: k. c.-r. u., mouenr, 03.00.16
Imentudikarop ORCID ID: 0000-0002-7631-6023

HoparkoBa iHpopmawist: https://scholar.google.com.ua/citations?hl=uk&user=HCGjG_QAAAAI;
https:/ /www.webofscience.com /wos/author /record /2885713;
https:/ /www.scopus.com /authid /detail.uri?authorIld=57216887989

IloBHe HafIMeHyBaHHH IOPUIHUYHOL 0COOH: JIbBiBCHKUIT [IepKaBHMI1 YHIBEPCUTET 6€3TeKn

SKUTTEHISIIBHOCTI

Kopg 3a €IPIIOY: 08571340

Micue3Haxoa KeHHS: By. Kienapiscoka, JIbBis, 79007, Ykpaina

dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBitiHHS: [lepkaBHa ciyx6a YKpaiHy 3 HaI3BUYaNHNUX CUTYaLii

InenTudikarop ROR:

VIII. 3ak1104YHi BiZOMOCTI

BiacHe IIpizBuie Im's I1o-6aTbKOBI Kysux Anpipiit lannnosud

TOJIOBH pajgu

BiacHe IIpizBuie Im's I1o-6aTbKOBI Kysux Anppiit Jlannnosud

TOJIOBYIOYOTO Ha 3acCimaHHi

BiagmoBizasibHUH 32 MiATOTOBKY Pomanenp Xpucruna MuxosnaisHa

00JIiIKOBHX JOKYMEHTIB

PeeCTpaTop FOpuenko TetsHa AHaTosiiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisIIBHOCTI

IOpuenko TersiHa AHaTOJIiBHA



