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Pedepar:

1. Incepranis NpucBg4YeHa BUPIIIEHHIO aKTyaJIbHOI HAyKOBOI NPOGJIEMU BiZICYTHOCTI B [IEP>KaBi CUCTEMHMUX JIiil
OO BUPIlIEHHS MPO6IeMH 3HUKEHHSI €KOJIOTTYHMX PU3KMKIB Ta 6€311eYHOr0 IOBOIKEHHS 3 BilX0ZaMHU, 110
3YMOBJIIO€ HEOOXiHICTh PO3pO6JIEHHS] METOOJIOTI] YIIpaBliHHS, PELMKIIHTY Ta OL[iHKM PeCypCHOr0 NOTeHIiany
He6e3MeYHUX KOMIIOHEHTIB [T0OYyTOBUX BiiX0MiB. Y AUcepTallii 3aIIpOIIOHOBAHO HOBI HAYKOBI I10JIOKEHHS1, BUCHOBKH
Ta peKOMeHallii, sIKi J03BOJISII0Th 3HU3UTH €KOJIOTiUHI PU3UKU Ta 3aN00IrTU 3a0pyAHEHHIO NOBKIJIJIS LIISIXOM
yIOCKOHAJIEHHS] CUCTEMU YITPaBJIiHHA Ta TEXHOJIOTIN PELMKIIIHTy HEOE3[I€YHUX KOMIIOHEHTIB I0OYTOBUX BiJXO/iB.
Tema pucepTaniiiHOro JOCIiIKEHHS € aKTyaJIbHOIO Ta Ma€ BKJIMBE HAyKOBE Ta IIPaKTUYHe 3HaYeHHs. Haykosa
HOBH3HA OJI€P>KaHMX PE3YyJIbTATiB I10JISIra€e y CTBOPEHHI HAyKOBO-0OOI PYHTOBAHOI METOIOJIOTII Ta [IieBOi cuCcTEMHU
yIIPaBJIiHHS i pELUKIIIHTY HEe6e3eYHNX KOMIIOHEHTIB I00YTOBUX BiIXOJIiB 3 ypaXyBaHHSIM CBITOBOTO JOCBiLy,

Cy4yacCHUX peasiiii Ta nepcreKkTyuB imniiemenTauii ix B YKpaini, o 3a6e3ne4uTb 3MeHIIeHHs 3a0pyAHEHHS JOBKIJLIISL.



Po3po6s1eHO HAayKOBi 3acaiy €KOJIOTIYHO O6€3M€YHOr0 YIIPaBJIiHHS Ta PELUKIIIHTY He6e31eUHNX KOMIIOHEHTIB
1o0yTOBUX BiAXO[iB B yMOBax YKpaiHu, sIKi mepen6ayaoTh 3aCTOCYBAaHHSI iIHHOBAL[IHUX METO/IiB Ta
[IPMPOJOOXOPOHHUX TEXHOJIOTIH, 10 JA€ 3MOTY 3MEHIIUTY HETATMBHUIA BILJIMB Ha JOBKIJIJIA Ta MiABUILIATA PiBEHDb
110ro €KoJI0TriyHOi 6e3nexku. PO3po671€HO METOMOJIOTIIO OLiHIOBAHHS PECYPCHOTO MIOTEHLiaNy HEOEe3I1eUHNUX
KOMITOHEHTiB [TOOyTOBUX BiIXO[iB, SIKa Biflpi3HSIETHCS IHHOBALIMHUM MiIXO0M LIOI0 aHAJ3Y iX KiJIbKOCTI,
CKJIaJIJaHHS MaTepiajlbHOro 6ajiaHCy, BUBHAYEHHSI BMICTY Ta IOTEHIiITHOro 00CSTY BilHOBJIEHUX PECYPCiB, 1110
I03BOJISIE MiABUILUTY €(PEKTUBHICTb CUCTEMU iX YIIPaBJIiHHA Ta PEUUKIIHTY. PO3p06siIeHO MeTO ], KOMIIJIEKCHOTO
PELMKIIHTY BillIpallbOBAaHUX LIMHK-BYTiILHUX 6aTapenoK, IKUI BiIPi3HIETbCS Bifl iCHYIOUMX 3aCTOCYBaHHSIM
orepaliii MexaHiYHOro po30UpaHHsl, BUIyYeHHS BiZllIPalibOBAaHOTO €JIeKTPOJITY, pereHepartiii ariomepary, 110
3abe31e4ye MOXKJIMBICTb [IOBHOTO BiJHOBJIEHHSI PECYPCIB BiATIOBiHO NPUHLIMIIAM LIUPKYJISIPHOI EKOHOMIKHU.
31iliCHEHO JOBrOCTPOKOBE ITPOTHO3yBAHHS BMICTY TOKCMUHUX PEYOBUH Y PiNbTPaTi MOJITOHIB BiTX0MiB, 30KpeMa
B&KKUX METAJIB, i3 BUKOPUCTAHHAM E€KCIIEPUMEHTAJIbHUX PEAKTOPIB-CUMYJIATOPIB CMITTE3BAINIL, 110 O3BOJISIE
njaHyBaTy eeKTUBHY CTpaTerio iX ynpaBiiHHs Ta 3a6€3NeYUTH eKOJIOTiYHY 6e31eKy BiflTIOBiIHUX TepUTOPIiil.
BroockoHnaneHo cucteMy e(eKTMBHOTO yIIPaBJliHHS HEOE3[I€YHMMHU KOMIIOHEHTaMU [100YTOBUX BiZIXO/iB, sIKa
BiIpi3HsIE€ThCS Bifl iCHYIOUMX 3aCTOCYBaHHSIM NIPUHIUIIB 3a106iraHHs iX yTBOPEHHIO, PO3/iJIbHOTO 30MPaHHS Ta
COPTYBaHHS, a TAKOX I[10JaJIbIIOI IepepoOKH, 110 1a€ MOXJINBICTb PalliOHAIbHO BUKOPHUCTOBYBAaTH BTOPUHHI
pecypcu. HabyB 11ofaibmoro po3BUTKY METOZ, 6i0TeCTyBaHHS [1J1s1 OLIiHIOBaHHS BIIJIMBY HEOE3IIEYHMX KOMIIOHEHTIB
no6yTOBUX BiAXO[IiB Ha TOBKIJIJIS, 30KPEMa 3 BUKOPMCTAaHHSIM (PiTOIJIAHKTOHY, 110 3a6e3nedye e(peKTUBHICTb
IIPOrHO3YBaHHS €KOJIOTIYHUX HACJIiIKIB 3a0pyIHEHHS HaBKOJIMIIHBOTO cepeloBulla. [IpakTMyHa 3HA4yLliCTh
po6OTH MiATBEPAKEHA YOTUPMA MMATEHTAMU Ha KOPUCHY MOJEJIb Ta aKTaMU BIIPOBAIPKEHHS Y BUPDOOHUYMH i
HaBYaJIbHUH NpoLecu. 30KpeMa, po3pax0BaHO MaTepiaibHUIl 6asaHC HeOe3[1eYHNX KOMIIOHEHTIB TOOYTOBUX
BiZXoziB B YKpaiHi 3a paXxyHOK OLIiHIOBaHHS IIOTOKIB IXHIX OKpEMUX KaTETOPil; JOCIiIKEHO HABHICTh TOKCUYHUX
PEYOBUH y CKJIafli Hebe3leyHNK KOMIIOHEHTIB II0OYTOBUX BiXO[IiB; OL[iHEHO CTaH 3a0pyJHEHHS [OBKiJIJIs
Hebe3leYHMHU KOMIIOHEHTaM1 [T0OYTOBUX BiIXO[IiB; OL[iHEHO peCcypCHUM [10TeH11iajl HeOe3MeYHNX KOMIIOHEHTIB
no6yTOBUX BiIXO[iB A1 YKpaiHU; po3p0o06yIeHO HayKOBO-0OOI'PYHTOBaHI PEKOMEH1allii 010 ONTUMI3allii yIpaBiliHHS
Ta PELMKJIIHTY HEOe3IeYHUX KOMIIOHEHTIB I0O6YTOBUX BifIXO[IiB; PO3PO06JIEHO TEXHI4Hi PillleHHS IJ1s
(YHKLIOHYBaHHS CUCTEMU YIIPaBJIiHHS He6e3leYHMU KOMIIOHEHTaM1 I06YTOBUX BiIXOliB, 30KpeMa creliasbHi
3acobu /1J1 30MpaHHs BifIIpalbOBaHUX 6aTapeioK Ta JIIOMiHECLEHTHHUX JIaMIl, 3aXUIIeHi IaTeHTaMu YKpaiHu Ha

KOPUCHY MOJIeJb; PO3PO0JIEHO AOPOKHIO KapTy YIIPaBJliHHS HEOE3NEYHUMU KOMIIOHEHTAMU ITIOOYTOBUX BifIXO/IiB.

2. 2. The dissertation addresses the critical scientific problem regarding the lack of systematic action in Ukraine to
implement environmental risk reduction and safe waste management. This necessitates the development of a
methodology for managing, recycling, and assessing the resource potential of hazardous components of household
waste. In the dissertation, new scientific principles, conclusions, and recommendations are offered, which can
provide the elimination of environmental risks and prevent environmental pollution through improving the
hazardous household waste management system and recycling technologies. The topic of this dissertation is highly
relevant and holds significant scientific and practical importance. The scientific novelty of the results covers the
development of a scientifically-based methodology and an effective system of hazardous household waste
management and recycling. It references to world experience, modern realities and prospects for the
implementation in Ukraine, which will ensure the reduction of environmental pollution. Scientific principles for
environmentally safe management and recycling of hazardous household waste have been developed for the case
study of Ukraine, through the use of innovative methods and environmental technologies, which makes it possible
to reduce the negative impact on the environment and increase environmental safety. A methodology for assessing
the resource potential of hazardous household waste has been developed, which is distinguished by an innovative
approach to analysing their quantity, compiling a material flow analysis, determining the content and potential
volume of recovered resources, which allows increasing the efficiency of waste management and recycling system.
A method for comprehensive recycling of spent zinc-carbon batteries has been developed, which differs from
existing ones by the use of mechanical disassembly operations, extraction of spent electrolyte, and regeneration of
the agglomerate, which provides the possibility of full recovery of resources in accordance with the circular



economy principles. Long-term forecasting of toxic substances content in landfill leachate (heavy metals) has been
carried out using experimental landfill simulation reactors, which allows planning an effective management
strategy and ensuring the environmental safety of the relevant territories. The hazardous household waste
management system has been improved, which differs from the existing ones by applying the principles of
preventing their generation, separate collection and sorting, and further processing, which makes it possible to
rationally use resources. The biotesting method for assessing the impact of hazardous household waste on the
environment has been further developed, using phytoplankton, which ensures the effectiveness of predicting the
consequences of environmental pollution. The practical significance of this work is confirmed by four patents and
implementation certificates in both industrial and educational processes. The material balance of hazardous
household waste in Ukraine was calculated by assessing the flows of various categories; the presence of toxic
substances in hazardous household waste was studied; environmental pollution by hazardous household waste
was assessed; resource potential of hazardous household waste in Ukraine was assessed; scientifically based
recommendations were developed for optimizing hazardous household waste management and recycling;
technical solutions were developed to provide hazardous household waste management system: special containers
for collecting used batteries and fluorescent lamps, protected by patents of Ukraine; a roadmap for hazardous
household waste management was developed.
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OdiuiiiHi OIOHEHTH

Bsacue IlpizBuuie Im's I1o-6aThbKOBI:

1. IlaBnnyeHKo ApTem Bosogumuposuy

2. Artem V. Pavlychenko

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

InenTudgikarop ORCID ID: 0000-0003-4652-9180

JoparkoBa indpopmamnis:

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]

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HauioHanbHuil TeXHiYHMI yHiBEpCUTET "JIHIMPOBCHKA

[oJIiTeXHiKa"
Kopg 3a €IPIIOY: 02070743

Micue3Haxoa>KeHHS: npocrnekT JImurpa IBopHULIbKOTO, JIHINpo, JIHIMPOBChKUil p-H., 49005, Vkpaina



dopma BiracHOCTI: JlepxasHa
Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. Tumuyk IBaH CrenaHoBrUY

2. Ivan S. Tymchuk

KBasigikanis: x. c.-r. u., mou., 03.00.16
Imentudikarop ORCID ID: 0000-0001-9344-3035

HoparkoBa iHpopmawist: https://scholar.google.com.ua/citations?user=BWAmoagAAAAJ&hl=uk;

https:/ /www.webofscience.com /wos/author /record /64598;
https:/ /www.scopus.com/authid /detail.uri?authorld=57217675877

ITloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujonanbHuil yHiBepcuteT "JIbBiBCbKa MOTTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micue3Haxoa>KeHHs: sy Crenana Bauzepu, JIbsis, 79013, Ykpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBIiTH | HayKy YKpaiHu

InmenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Mapkina JlropMuna MukosaiBHa

2. Liudmyla Markina

KBasigikamis: n. 1. 1., npodecop, 21.06.01
InenTudikarop ORCID ID: 0000-0003-3632-1685
JoparkoBa inHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: [lepkaBHa HAyKOBA YCTaHOBA "[HCTUTYT €KOJIOTIYHOTO

BiZJHOBJIEHHS Ta PO3BUTKY YKpaiHK"

Kopg 3a €IPIIOY: 45692642

Micuesnaxo;pxeum:: By/MLst MuTtpornonuTta Bacuss Jlunkiseekoro, 35, Kuis, 03035, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBriHHS: MiHiCTEPCTBO 3aXMCTy HOBKULISA Ta IPUPOJHUX PECYPCIB

Inentudikarop ROR:

PeuenseHTu

VIII. 3aKkJIl04Hi BiZoMOCTi



BaacHe IlpizBume Im's I10-6aTbKOBI [erpyk Bacub I'puroposuy
rOJIOBH pagu

BnacHe IlpizBume Im's I10-6aTbKOBI [erpyk Bacub I'puroposuy
rOJIOBYIOYOrO Ha 3acCimaHHi

BigmoBizasibHUH 32 MiATOTOBKY IBanyyK SIpocnaB Bonogumuposud
00JIiIKOBHX JOKYMEHTIB

PeeCTpaTop FOpuenko TetsiHa AHaToJiiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiJIIOBiZaJIbHUM 3a peE:CTpaI.lilO HayKOBO'l' Opuenko TersiHa AHaToJIiBHA

OisIIBHOCTI




