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Pedepar:

1. Incepraliiio NpUCBSIYEHO BUPIIIEHHIO BaKJIMBOTO HAYKOBO-TIPUKJIAIHOTO 3aBJIaHHS MiJBUIIEHHS COPOLiIHO]
3/IATHOCTI XeMOCOPOLIMHNX KOMITO3ULiITHMX MaTepiajiB Ha OCHOBI BiZIX0/1iB MOJIiypeTaH-TI0JIiaMigHUX XiMiYHNX
BOJIOKOH [JI51 OYMIIEHHS BOAHUX PO3UYMHIB BiJl iOHIB BAXKKMX METAJIB Y€pe3 BBEIEHHS B CTPYKTYPY KOMIIO3ULIMHOTO
Marepiay IJIMHACTUX aJICOPOEHTIB Pi3HUX THUIIIB. AKTya/IbHICTh POOOTH 0OYMOBJIEHA HEOOXiIHICTIO yTUJTi3allii
BUPOOHNYMX BiXOZiB XiMiYHMX BOJIOKOH 3 OAHOTO OOKY, Ta YAOCKOHaJIEHHS TEXHOJIOTi! BOLOOYUIIEHHS 3 iHIIOTO
00Ky, 30KpemMa IIJIIXOM CTBOPEHHS KOMIIO3MLiHMX MaTepiaiB i3 COpOLiiHNMU BIaCTUBOCTSIMU Ha OCHOBI BiIXOiB
noJliypeTan-noJsiaMiiHuX XiMiYHMX BOJIOKOH, MOIU(IKOBaHUX IMIMHUCTUMU MiHepanamu. Lle, B cBOIO 4epry,
BiJKpMBAa€E IJISIX 10 CTBOPEHHS CTiMKUX, €(PEKTUBHUX Ta €KOJIOTIYHO 6€3M1€YHUX TEXHOJIOTIN BOJOOYHUIIEHHS 1715
3a6e311eYeHHs] HaCeJIEHHS YMCTOI0 BOJOIO 1J1s1 Pi3HUX MOTPeD i 36epeskeHHs BOAHUX pecypciB. MeToro

IMCEePTaliifHOI pOOOTH € CTBOPEHHS XEMOCOPOIIHNX KOMITO3UIIHNAX MaTepiajiB Ha OCHOBI BOJIOKHUCTUX BiXOMiB



ILJIS1 OUMILEHHS BOOHUX PO3YMHIB Bif] i0OHIB Ba)KKMX METaJIIB. [IJ11 TOCSATHEHHS [IOCTABJIEHOI METU BUPILIyBAJIMCS
HACTYIIHI 3aBIaHHS: aHAJI3 iICHYI0UMX TeXHOJIOTI OTPUMAaHHS XeMOCOPOLIIMHUX KOMIIO3ULIHHUX MaTepiajliB Ha
OCHOBi BOJIOKHUCTUX BilIXOZiB [1JI51 OYMIEHHS] BOJHUX PO34MHIB BiJl i0HIB BAXKKHUX METAJIiB; LOCIiIKEHHS
XEMOCOPOLIHUX BJIACTUBOCTEN MOJiypeTaH-T10JiaMilHUX BOJIOKOH I10 BiJHOLIEHHIO 110 ioHiB Cr3+, Fe3+ ta
BM3HAYEHHS IMOBIPHOro MexaHi3My B3aeMozii metogom IY criekTpockorii 3 MeToro nojasnemoi mogudikarii
XiMiYHUX BOJIOKOH [1J1SI TTOJIIMIIEHHSI iX COPOIiiHMX BIACTUBOCTEN; NOCiIKeHHS TTIMHUCTUX MiHepaJliB, sIK
aJiICOpPOEHTIB Y CKJIaZli XeMOCOPOLIITHMX KOMIIO3ULIIMHNAX MaTepialiB; MOPiBHAIbHMUI MOPOMETPUYHNI aHAJI3
JaCTUHOK a/ICOPOEHTIB Pi3HUX TUIIIB i MAPOK 17151 OGIPYHTOBAHOTO iX 3aCTOCYBaHHS B IPOLIECAaX BOJOOYNIIEHHS;
BM3HAYEHHS BIJINBY IIPOLIECIB MONEPENHbOI MEXaHIYHOI i KMCIOTHOI aKTMBAallii Ha pO3MipHi XapaKTepUCTHUKU Ta
(OpMy YaCTMHOK IJIMHOIIOPOIIKIB Pi3HOTO TUITy 7151 II0JIaJIbIIOr0 3aCTOCYBaHHS y CKJIa/li KOMIIO3ULIMHUX
MarepiasiB; BU3HAYEHHS BILJIMBY CTPYKTYPHUX OCOOJIMBOCTEN HETKAHMX MaTepiasliB, OTPUMAHUX 3 BOJIOKHUCTUX
BiIXO[IiB MOJIiypeTaH-TI0JiaMifHUX XiMiYHUX BOJIOKOH, SIK OCHOBH [IJI51 X€MOCOPOLiHUX KOMIIO3ULIHNX
MarepiaJiB; po3po6JIeHHS METOly CKPIIlJIEHHSI HETKaHUX MaTepiasiB OTPMMaHUX 3 BiIXOiB MoJjiypeTaH-
nosliaMigHUX XiMiYHMX BOJIOKOH, 3 MiHEpaJIbHUMU IJIMHAMMU, 30KPEMA HIJISIXOM MTPOCOYEHHSI PO3YMHAMU
BOJIOPO3YMHHUX N10JIIMEPiB; BU3HAUEHHS COPOLIiHOI 31aTHOCTI BOJIOKHUCTUX MaTtepiaiiB, MOAU(PIKOBAHUMU
IJIMHUCTAMU MiHepasiaMy, 1151 BU3HAYEHHSI MOXKJIMBOCTI 3aCTOCYBaHHSI CTBOPEHUX MaTepiaiB IpyU OYUINEHHI
BOJHUX PO34YMHIB BiJl iOHIB BAXKKMX METAJIiB; TOCJIiIKEHHS BIIMBY TUILY Ta KOHLEHTPALil OJIiMEPHO] CIIOJIy4HOI
PEYOBMHHU Ta KiJIbKOCTi BBEL,EHOTO aICOPOEHTY Ha PEOJIOTiUHI XapaKTePHUCTUKKU HAIIOBHEHUX MIOJIIMEPHUX
nucnepcii i Gpisnko-mexaHiuHi B1aCTUBOCTI KOMOIHOBaHMX BOJIOKHUCTUX MaTtepiaiB; pO3pO0JI€HHS alTOPUTMY
TEXHOJIOTIYHOI'O IIPOLIECY CTBOPEHHS X€MOCOPOLIIHUX KOMIIO3ULIIHHNUX MaTepiajliB Ha OCHOBI BilX0ZiB XiMIYHUX
BOJIOKOH, HallOBHEHUX IJIMHONOpomKaMu. O6’eKT LOCiIpKEHHS: IPoLeC POPMYBaHHS XeMOCOPOLiTHMX
BJIACTUBOCTEM KOMITO3ULIMHMX MaTepiajliB Ha OCHOBI BiIXOMiB XiMiYHUX BOJIOKOH, HAIIOBHEHUX TJIMHOIIOPOLIKAMU,
BH3HA4YeHHS e(PeKTUBHOCTI iX 3aCTOCYBaHHS 151 OYHMILEeHHS] BOLHUX PO3YMHIB BiJl iOHIB BaXXKUX MeTaJiB. [Ipenmer
IIOCTIiIKEHHSI: TEXHOJIOTIYHUIN ITPOoIeC CTBOPEHHS XeMOCOPOLIMHUX KOMITO3ULIMHUX MaTepiasiB Ha OCHOBI BiXOIiB
XiMiYHKX BOJIOKOH, HAallOBHEHUX IJIMHOIIOPOIIKAMU; HETKAHI MaTepiain 3 BiIXOiB MoJiypeTaH-TIoJiaMigHIX
XiMiYHMX BOJIOKOH, SIK ITOJIiMEepHAa OCHOBA [1JIs1 OJIeP>KaHHS XeMOCOPOLITHNX KOMITO3ULIITHUX MaTepiais;
IJIMHOIIOPOUIKM MOHTMOPUJIOHITOBOI'O Ta MaJIMTOPChKITOBOro TUIly YepKachbKOro pojoBuilia BUpOOHULTBA AT

«JJamykiBCbKi GEHTOHITU.

2. The dissertation is devoted to the solution of an important scientific and applied task of increasing the sorption
capacity of chemisorption composite materials based on polyurethane-polyamide chemical fiber waste for the
purification of aqueous solutions from heavy metal ions through the introduction of clay adsorbents of various
types into the structure of the composite material. The ugrency of the work is due to the need to dispose of
industrial waste chemical fibers on the one hand, and to improve water purification technologies on the other
hand, in particular by creating composite materials with sorption properties based on waste polyurethane-
polyamide chemical fibers modified with clay minerals. This, in turn, paves the way for the creation of sustainable,
efficient and environmentally safe water purification technologies to provide the population with clean water for
various needs and preserve water resources. The aim of the dissertation work is to create chemisorption
composite materials based on fibrous waste for the purification of aqueous solutions from heavy metal ions. To
achieve the goal, the following tasks were solved: analysis of existing technologies for obtaining chemisorption
composite materials based on fibrous waste for cleaning aqueous solutions from heavy metal ions; research of
chemisorption properties of polyurethane-polyamide fibers in relation to Cr3+, Fe3+ ions and determination of the
probable mechanism of interaction by IR spectroscopy with the aim of further modification of chemical fibers to
improve their sorption properties; research of clay minerals as adsorbents in chemisorption composite materials;
comparative morphometric analysis of adsorbent particles of different types and brands for their justified use in
water purification processes; determining the influence of the processes of preliminary mechanical and acid
activation on the dimensional characteristics and shape of clay powder particles of various types for further use in
the composition of composite materials; determination of the impact of structural features of non-woven
materials obtained from fibrous waste polyurethane-polyamide chemical fibers as a basis for chemisorption



composite materials; development of a method of bonding non-woven materials obtained from waste
polyurethane-polyamide chemical fibers with mineral clays, in particular by impregnation with solutions of water-
soluble polymers; determination of the sorption capacity of fibrous materials modified with clay minerals to
determine the possibility of using the created materials in the purification of aqueous solutions from heavy metal
ions; study of the influence of the type and concentration of the polymer binder and the amount of introduced
adsorbent on the rheological characteristics of filled polymer dispersions and the physical and mechanical
properties of combined fibrous materials; development of an algorithm for the technological process of creating
chemisorption composite materials based on waste chemical fibers filled with clay powders. The object of the
research: the process of forming chemisorption properties of composite materials based on waste chemical fibers
filled with clay powders, determining the effectiveness of their use for the purification of aqueous solutions from
heavy metal ions. Research subject: technological process of creating chemisorption composite materials based on
waste chemical fibers filled with clay powders; non-woven materials from waste polyurethane-polyamide chemical
fibers, as a polymer basis for the production of chemisorption composite materials; clay powders of the
montmorillonite and palygorskite type from the Cherkasy deposit produced by JSC "Dashukiv Bentonites".
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1. Macrok Augpin CepriiioBuy
2. Andriy Masyuk

KBasmigikamis: . 1. 1., 1., 05.17.06



InenTudgikarop ORCID ID: 0000-0002-0459-7217

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI 0COOHU: HaujonanbHuii yHiBepcuteT "JIbBiBCbKa MOMTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

MicneSHaXO;pKeHHﬂ: ByJ. CrenaHa Bangepu, 6yz. 12, JIbsis, 79013, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Capi6ekosa HOmnig ['eoprieBHa

2. Yuliia Saribekova

KBasigikamis: 1. 1. 1., npodecop, 05.18.19

ImenTudikarop ORCID ID: 0000-0001-6430-6509

JoparkoBa iHdpopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0COOH: XepCOHCHKUII HAlliOHA/IbHUIA TEXHIYHUI YHIBEPCUTET
Kopg 3a €IPIIOY: 05480298

Micue3HaxoaKeHHS: Bepucnagsceke moce, 6yz. 24, XepcoH, 73008, Ykpaina

dopma ByracHOCTI:

Cdepa ynpaBiriHHS: MiHictrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Penensentu

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. Ianaciok Irop BacunboBuy

2. Thor Panasiuk

KBasigikanis: n.1.1., npodecop, 05.05.10

InenTudikarop ORCID ID: 0000-0001-6671-4266

JoparkoBa indopmamnist:

IloBHe HaﬁMeHyBaHHﬂ IOpI/I,I;I/I‘{HOi 0COOM: KuiBChKUil HALLIOHAIBHUIA YHIBEPCUTET TEXHOJIOTIN Ta JU3aNHY
Kopg 3a €IPIIOY: 02070890

Micuesnaxo,szeﬂna: ByJ. Masa [llusHoBCEKa, 6yz. 2, Kuis, 01011, Ykpaina

dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MinictepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:



VIII. 3akr04Hi BimoMocTi

Biacue IIpizBume Im's I1o-6aTbKOBI Cosa Hapiis BonosumupisHa
rOJIOBH pagu

Biacue IpizBume Im's I1o-6aThKOBI Cosa Hapiis BonosiumupisHa
rOJIOBYIOYOTO Ha 3acCifiaHHi

BigmoBimasibHU 32 MiATOTOBKY Bykopoc Tersina OnekcanzpiBHa

00JIIKOBHX JOKYMEHTIB

PeecTtpartop YkpIHTEI

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




