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1. Incepraujiiina po60Ta IpUCBIY€Ha BUPIIEHHIO aKTyaJIbHOI HAyKOBO-TIPUKJIAAHOI IPOGJIeMU MiIBUIIEHHS
€KOJIOTiYHOi 6€3I1eKH OJHOPA30BUX I10JIIMEPHUX BUPOOIB IIJISIXOM KOMIIJIEKCHO]I OLiHKY iX €KoJloriyHoro npodio,
IOCJIiIKEHHS NPOLECiB Aerpajalii 3 yTBOPEHHSIM MiKPO- Ta HAHOIJIACTUKOBUX YAaCTHUHOK, a TAKOXX PO3POOJIEHHS
eeKTUBHUX KaTasi3aTopPiB [AJ1s1 HU3bKOTEMIIEPATyPHOI AernoiMepu3salii ojiMepHux Bigxomis. Y po6oTi mpoBeeHo
KOMIIJIEKCHUI aHaJli3 Cy4aCHOTO CTaHy BUPDOOHMIITBA, BUKOPUCTAHHS Ta NIEPEPOO6JIEHHS OJIHOPA30BUX [TOJTiIMEPHHUX
BMPOO6iB, CHCTEMATMU30BaHO iH(OPMaLlilo 010 OCHOBHUX I10JIiMEPIB 1 (PyHKLiOHAIBHUX XiMiYHUX J06ABOK,
BU3HAYEHO iX BIIJIMB HA BJIACTUBOCTI BUPOGIB Ta €KOJIOTiuHy 6e3neKy. [IpoaHanizoBaHO MexaHi3mMu Aerpagatii

noJliMepHuX MaTepiaziB nig nieto ¢isuyHux i xiMivHKX HaKTOPIB, 110 IPU3BOIATH 10 YTBOPEHHS MIKpO- Ta



HaHOIJIACTUKOBUX YaCTUHOK, a TAKOX PO3IJISIHYTO CY4aCHI METOJIM MEXaHIYHOTO0, XIMiYHOrO Ta KaTaJliTH4HOTO
repepobJIeHHs MoJIiMEPHUX BiXoiB. PO3p061€HO METOIOIOT 10 eKCIIePUMEHTAJIbHUX TOCITiIKEeHb, SIKa BKITI0Yae
MOJeJIIOBaHHS Jlerpajallii nosiMepHUX BUPOOiB y 1a6OpaTOPHUX YMOBaX, BUBHaYEHHS Pi3UKO-XiMIYHUX
XapaKTepPUCTHMK KaTasi3aTopiB Ta aHasi3 MPOAYKTIB iX KaTaJliTUYHOrO po3kiany. g fociuigKeHb BUKOPUCTAHO
Cy4acHi MeTOJY iHppauepBOHOI CIIEKTPOCKOIIii, CKAHyBaJIbHOI €JIEKTPOHHOI MiKPOCKOIIii, IMHAMI4YHOTO
pO3CitoBaHHS CBiTJIa Ta ra3oBoi xpomaTtorpadii 3 mac-criektrpoMeTpieto. EKosIoriyHi xapakTepruCTUKY BUPOOHULITBA
O/IHOPA30BUX NOJIIMEPHUX BUPOOIB OLIIHEHO i3 3aCTOCYBaHHSAM 6araTOKpUTEPiaJbHOIO aHAJIITUYHOIO iIHCTPYMEHTY
AGREEMIP. BuKoHaHO NOPiBHSJIBHY OLIIHKY €KOJIOTIYHOT'O MPO(II0 Pi3HMX KAaTEropiil 0HOPa30BUX MOJIMEPHUX
BHPOOIB. BcTaHOBJIEHO, 1110 PiBEHb iX €KOJIOTIYHOI 6e311eKr BU3HAYa€EThCs XIMIiYHUM CKJIaJIlOM, TUIIOM IIOJIIMEpY,
BMiCTOM (QYHKIiOHQJIbHUX J0OABOK Ta TEXHOJIOTI€I0 BUTOTOBJIEHHS. BU3HaY€HO NPiOpUTETHICTh MOJAJIbIINX
IOCJiIKEHb, CIIPSIMOBAHMX HA 3MEHILIEHHS YTBOPEHHS MiKpPO- Ta HAHOIJIACTUKY Ta BIIPOBAIKEHHS O1/1bII
e(eKTUBHUX TEXHOJIOTi IEPePOO6IIEHHS MTOJiIMEPHUX BixoAiB. EKCriepruMeHTaNbHO LOCIiIKEHO MIPOLLeCH
Jerpagatii OlHOpa30BUX JIATEKCHUX i HITPUIJIOBUX PYKaBUYOK IIiCJIsl TPUBAJIOI €KCIIO3ULLii Y BOGHOMY CEPEOBHUIL].
BcraHoBseHO cyTTeBi MOPQOJIOriyHi Ta XiMiuHi 3MiHM NIOJIIMEPHOI CTPYKTYPH, 110 CYIIPOBOIKYIOTbCSI YTBOPEHHSIM
MiIKpOTPILMH, NiABUILEHHSIM IIOPCTKOCTi MOBEPXHI Ta 3MiHOIO (PYHKLiOHAIbHUX IPYyI. [10Ka3aHO, IO JIATEKCHi
PYKaBUYKU JI€TPafyI0Th iHTEeHCHBHIlIe Ta GOPMYIOTh OiIbIll ITMPOKUM CIIEKTP MIKpPO- i HAHOYACTHUHOK IOPIBHSHO 3
HITpUJIOBUMU BHUpOo6amu. [loCimyKeHo MpolieC BUBiIIbHEHHS MiKpPO- Ta HAaHOIJIACTUKOBUX YaCTUHOK i3
MOJIINIPOINiNIEHOBUX AUTSIYMX IIJISILIEYOK i 0JTikapOOHATHUX TUISIIIOK /171 HAIIOIB Y 3MOJEIbOBAHUX YMOBAX
eKcIlTyaTalii. BctaHOBII€HO, 110 MOJIINPOIIiIEH XapaKTepU3yeThCs OibLUIOK CXUIIBHICTIO O MEXaHIYHOI Jerpanarii
Ta YTBOPEHHS NOJIiTUCIIEPCHUX YaCTUHOK, TOJ] SIK I10JIiKapOOHAT AEMOHCTPY€E BUILY CTPYKTYPHY CTa0iJIbHICTD i
dopmye 6isbi ofHOPiAHI YacTMHKYA. CUHTE30BaHO Ta JOCJiIKEHO HOBI KaTasi3aToOpyu Ha OCHOBI IPUPOLHUX i
CHHTETUYHUX aJIIOMOCUJIIKATIB, MOAM(IKOBAHUX NEPEXITHUMU METaJIaMU, 1J11 HU3bKOTEMIIEPATYPHOI
JleTIoJliMepur3allii IoJiCTUPOJIy. Briepie eKCriepuMeHTaIbHO MiATBEPIKEHO MOKIIMBICTb IPOBELEHHS
KaTaJliTMYHOTO KPEeKiHry 3a Temneparyp 165-205 °C, 1m0 iCTOTHO HIDKYe TeMIlepaTyp TPaAULIiiHOIO TEPMIYHOTO
KpEeKiHry. BcTaHOB/IEHO BUCOKY €(pEeKTUBHICTb KUCJIOTHO-aKTMBOBAHOTO IPUPOJHOTO LE€OJIiTY YKpaiHy, SIKUi
3abesrevyye BUCOKUI BUXif L[iIbOBUX NPOAYKTIB Ta CEJIEKTUBHICTb IO METUJICTUPOJY. BU3HaUeHO BIIUB IPUPOLU
KaTaji3aTopa Ta yMOB [IPOBEIEHHS NIPOLIECY HA CKJaJ, MPOAYKTIB AenosiMepusalii i 3aipoIOHOBAaHO MEXaHi3M
nepeo6iry KaTajaiTUYHMX IepeTBopeHb. OTPUMaHi pe3yJbTaTy NOIJIMOJII0I0Th HAYKOBI YSBJIEHHS IIPO MpoLecu
Ierpagatii oqHOpa3oBUX MOJIMEPHUX BUPOOGIB, 3aKOHOMIPHOCTI YTBOPEHHS MiKpPO- Ta HAaHOIJIACTUKOBUX YACTUHOK i
BiIKpMBAIOTh ME€PCIEKTUBY CTBOPEHHS €HEeProe(eKTUBHUX TEXHOJIOTiH KaTaliTUYHOTO [epepobIeHHS OJTIMEPHUX
BigxoniB. [IpakTuuHe 3Ha4€HHSI POOOTHU MOJISITa€ Y MOXJINBOCTI BUKOPUCTAHHS OTPUMAHUX PE3YJbTaTiB IJ1s1
BIOCKOHAJIEHHS €KOJIOTIYHOI OLiHKU I10JIiMEePHUX BUPOO6iB, MiHiMi3allii iXx HEraTUBHOTO BIJIMBY HA JOBKiJLIS Ta

PO3PO6JIEHHS Cy4YaCHUX TEXHOJIOTIN HUPKYJISIPHOI €EKOHOMIKMU.

2. The dissertation is devoted to solving the scientific and applied problem of improving the environmental safety
of disposable polymer products through a comprehensive assessment of their environmental performance,
investigation of degradation processes leading to the formation of micro- and nanoplastic particles, and the
development of efficient catalysts for the low-temperature depolymerization of polymer waste. The study presents
a comprehensive analysis of the current state of production, application, and recycling of disposable polymer
products. The main polymer types and functional chemical additives were systematized, and their influence on
material properties and environmental safety was evaluated. The mechanisms of polymer degradation under
physical and chemical factors leading to the formation of micro- and nanoplastic particles were analyzed. Current
approaches to mechanical, chemical, and catalytic recycling of polymer waste were also reviewed. An experimental
methodology was developed, including laboratory simulation of polymer degradation, characterization of the
physicochemical properties of catalysts, and analysis of catalytic decomposition products. The research employed
advanced analytical techniques, including infrared spectroscopy (IR), scanning electron microscopy (SEM),
dynamic light scattering (DLS), and gas chromatography-mass spectrometry (GC-MS). The environmental
performance of disposable polymer products was assessed using the multi-criteria analytical tool AGREEMIP. A
comparative assessment of the environmental performance of various categories of disposable polymer products



was carried out. It was established that their environmental safety depends on polymer composition,
manufacturing technology, and the content of functional additives. The findings confirmed the need for further
research aimed at reducing the release of micro- and nanoplastics and developing more efficient polymer waste
recycling technologies. The degradation behaviour of disposable latex and nitrile gloves after prolonged exposure
to an aqueous environment was experimentally investigated. Significant morphological and chemical changes in
the polymer structure were observed, including the formation of microcracks, increased surface roughness, and
modification of functional groups. Latex gloves exhibited more intensive degradation and generated a broader
spectrum of micro- and nanoplastic particles than nitrile gloves. The release of micro- and nanoplastic particles
from polypropylene baby bottles and polycarbonate drinking bottles under simulated conditions of use was also
investigated. Polypropylene showed greater susceptibility to mechanical degradation and produced highly
polydisperse particles, whereas polycarbonate demonstrated higher structural stability and generated more
uniform particles. Novel catalysts based on natural and synthetic aluminosilicates modified with transition metals
were synthesized and evaluated for the low-temperature depolymerization of polystyrene. For the first time, the
feasibility of catalytic cracking at temperatures of 165-205 °C, significantly lower than those required for
conventional thermal cracking, was experimentally demonstrated. Acid-activated natural Ukrainian zeolite
exhibited high catalytic efficiency, providing high yields of target products and excellent selectivity toward
methylstyrene. The influence of catalyst composition and reaction conditions on product distribution was
established, and a reaction mechanism for catalytic transformations was proposed. The obtained results expand
current knowledge of the degradation mechanisms of disposable polymer materials and the formation of micro-
and nanoplastics while providing a scientific basis for the development of energy-efficient catalytic technologies
for polymer waste recycling. The practical significance of the research lies in improving the environmental
assessment of polymer products, reducing their environmental impact, and supporting the implementation of
modern circular economy technologies.
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KBasigikamis: 1.1.1., npodecop, 05.17.07
Imentudikarop ORCID ID: 0000-0002-2489-4980
JopaTrkoBa indpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuit TexHiuHuil yHiBepcuTeT Ykpainu "KuiBchKuit

NOJIiTeXHIYHM iHCTUTYT iMeHi Iropst Cikopcbkoro”

Kopg 3a €IPIIOY: 02070921

Micuesnaxon)KeHHﬂ: npocnekT bepecrericekuii, Kuis, 03056, Ykpaina
dopma ByracHOCTI:

Cdepa ynpaBitiHHS: MiHictrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. Tpyc Inna MukonaisHa

2. Inna M. Trus

KBasigikanis: 1.1, nou., 21.06.01
Imentudikarop ORCID ID: 0000-0001-6368-6933

JoparkoBa indpopmamnist:
;https: / /www.scopus.com /authid /detail.uri?authorld=56152219600;https: / /scholar.google.com.ua /citations?use
r=Q6cV4zQAAAAJ&hl=uk

IloBHE HaliIMEHYBaHHS IOPUAMYHOI 0COOHM: HauioHnanbHuii TexHi4HMIA yHiBepcuTeT YKpainu "KuiBchkuit

NOJIiTeXHiYHMIA iHCTUTYT iMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT Bepecreiichkuii, Kuis, 03056, Ykpaina
dopma By1acHoCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAyKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs



VIII. 3akr04Hi BimoMocTi
BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI
TOJIOBH pagu

BaacHe IlpizBuiie Im's ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCifiaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi

OisIJIbHOCTI

Muponmok Onekciit Bosogumuposuy

Muponiok Osekcii Bosogumuposuay

[TaBnoBcekui Jlennc OnekcangpoBuy

Opuenko TersiHa AHaTosIiBHA

FOpuenko TetsaHa AHaToiiBHA



