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1. Po3po671eHHSI METO/IiB CUHTE3Y HAHOPO3MipHHUX MOJIIMEPHUX Ta MOJIiMEP-HEOPTraHiYHUX IIiTOK 3i CIleliaIbHUMU
€J1eKTPOPi3NIHNMHU Ta ONTUYHUMU BJIACTUBOCTSIMU

2. Development of methods for synthesis of nanosized polymer and polymer-inorganic brushes with special
electrophysical and optical properties

Pedepar:

1. Inceprarist npucBs4YeHa PO3pOOIEHHIO Ta JOCIIKeHHIO HOBUX IIiIXOIiB 10 CTBOPEHHS IIPUCTPOIB 3 KEPOBAaHUMU
€JIeKTPOo(Pi3NYHMMU Ta ONITUYHMMU BJIACTUBOCTSIMU HAa OCHOBI CyIIPaMOJIEKYJISIPHUX CTPYKTYP, YTBOPIOBAHUX
(DYHKUiOHAJIBHUMU MOJIMEPHUMHU Ta MOJIIMEP-HEOPTraHiYHUMMU LIiITKaMU Ha NIOBEPXHi KepaMiuyHUX MiAKIAMIOK,
HAaHOYACTMHOK Ta HaHO(arbep MaTiB. HoBi mimxony 6a3yioThCs Ha iMMOGii3anii Ta peakiiisix HIoBepXHeBO-aKTHBHUX
0JIiroMepiB — NpeKypcopiB 3 6iuHNMU Ta /ab0 KiHIIEBUMU peaKkLiiHUMU I€POKCUTHUMHY, €[TIOKCUIHUMH,
KapOOKCUJIbHUMU IPYyIIaMU, 30KpeMa, OJIir0NepOKCUAHUX METAIOKOMILIEKCIB, [JIS1 XeMOCOPOLIIMHOI akTUBaLLii

HOBerHi Ta KOBAJIEHTHOTO IIPUE€NHAHHS I'IOJ'IiMepHI/IX .T[aHI_LIOI‘iB [J11 OTPUMaHHA 6aFaTOH_IapOBI/IX HOJIiMepHI/IX



mapis. Pe3ysbTaTy BUKOHAHHS AMCEPTALiHOI PO6OTH 3a6€3Me4y0Th OTPUMAHHS JeTalbHOI iHdopmalii npo
3aKOHOMIPHOCTI XeMOCOPOLIMHOI aKTUBALlii Ta pafiKaJbHUX i AULINHUX PeaKLiil 3 IOBEPXHI [1J11 KOHCTPYIOBaHHS
6araToIapoBUX MOJiMEPHUX Ta MOJIiMep-HeopraHiyHux aHcamo6s1iB. JlocigkeHHsI BCTAHOBIIOIOTh 3aJ1€5KHOCTI
BHCOTH, LWIIJILHOCTI MTAKyBaHHS IOJIIMEPHUX ILITOK, TOIOJIOTII IOBEPXHI Bif] 4acy peaklLii, Bifl IpUpoauy Ta
KOHILIEHTpaLii po3urHy MOJiMEPY-TIPEKypCcopa, IPUPOAH i CKIIay MOHOMEPHOI cymirti. Lle 06yMOBIII0€ MOKIIUBICTD
IIPOTHO30BAaHOT'0 KOHTPOJIIO PYHKIIOHAIBHOCTI, CTPYKTYPH i BJIaCTUBOCTEN YTBOPIOBAHUX Ha IIOBEPXHI
CYIIpaMOJIEKYJISIPHUX CTPYKTYP. BcTaHOBIIEHO, 0 XeMOCOPOLisl OJIiIMEPIB i3 peXXUMiB po36aBJI€eHOro Ta
HaMiBp036aBJIEHOT0 PO3YMHY, [IPY SIKUX MAaKPOMOJIEKYJIM iCHYIOTh B Pi3HUX KOH(OpMAaLisx, BU3HAYAE CTPYKTYPY i
IIiTIbHICTD yIIaKyBaHHS iMMOOGiII30BaHUX IIITOK HA ITOBEPXHI, i, BiiITOBiIHO, iX IOBEPXHEBi BJIACTUBOCTI Ta (i3nyHi
XapaKTepUCTUKU. Lle cipuyrnHUIO HEOOXiHICTh BCTAaHOBJIEHHS 3B'SI3KiB MiXK ITOBE/IiHKOIO MOJIiMEPIiB B pO3UMHi Ta
Oy[IOBOIO i BJIJACTUBOCTSIMU YTBOPIOBAHUX MOJIIMEPHUMH IIiTKAaMY MIAPiB Ha NOBepxHsIX. Po3pobiieHi y po6oTi
METOJIM Ta BCTAHOBJIEH] 3aKOHOMIPHOCTI i BJIaCTUBOCTi yTBOPIOBAaHMX Ha MOBEPXHAX (PYHKIIOHAJIBHUX MOJIMEPHUX
CTPYKTYp HEOOXiTHi 11711 CTBOpPeHHs pH- Ta TepMOYYTIMBUX MaTepiajiB, OTpUMaHHS IIOBEPXOHb i3
KOHTPOJIbOBaHUMU 3MOUYBaJIbHMMU 200 CyneprigpodoOHUMU BIaCTUBOCTIMU, Moavpikaliii moBepxHi KaToiB
IIPUCTPOIB NEPETBOPEHHS, HAKOIIMYEHHS Ta 30€piraHHs €Heprii, 3a06e3redeHHs JiTioPinbHOCTI NOJTIMEPHUX
MIOPUCTUX CENapaTOPiB, CTBOPEHHS €JIEKTPONPOBITHUX, CUUHTUIISALIIMHUX Ta JIOMIHECLIEHTHUX KOMIIO3UTHUX
maTepianis. Kyto4oBi cj10Ba: oJliMepHi LIiTKY, PeaKLiiHi oJliMepy, IJ1iBKM, HAHOKOMIIO3UTH, BOJIOKOHHI
Marepiany, CTPYKTypHU S4p0 /000JI0HKA, IIOPUCTI CTPYKTYPH, afcOPOLis, IieJIeKTPUYHi BI1aCTUBOCTI, TOKa3HUK
3aJIOMJIEHHS, JIIOMIHECLEHLIisI, HAHOYACTUHKY, aTOMHO-CUJIOBA MiKPOCKOIIisl, LIOPCTKICTh, IMII€JaHCHA

CIIEKTPOCKOTIiSI.

2. The dissertation is devoted to the development and research of new approaches to the creation of devices with
controlled electrophysical and optical properties based on supramolecular structures formed by functional
polymer and polymer-inorganic brushes on the surface of ceramic substrates, nanoparticles, and nanofiber mats.
New approaches are based on the immobilization and reactions of surface-active oligomers - precursors with side
and /or terminal reactive peroxide, epoxy, carboxyl groups, in particular, oligoperoxide metal complexes, for
chemisorption activation of the surface and covalent attachment of polymer chains to obtain multilayer polymer
layers. The results of the dissertation provide detailed information on the patterns of chemisorption activation and
radical and addition reactions from the surface for the construction of multilayer polymer and polymer-inorganic
ensembles. Research establishes the dependence of the height, packing density of polymer brushes, surface
topology on the reaction time, on the nature and concentration of the polymer-precursor solution, and on the
nature and composition of the monomer mixture. This determines the possibility of predictable control of the
functionality, structure and properties of supramolecular structures formed on the surface. It was established that
the chemisorption of polymers from dilute and semi-diluted solution regimes, in which macromolecules exist in
different conformations, determines the structure and packing density of immobilized brushes on the surface, and,
accordingly, their surface properties and physical characteristics. This made it necessary to establish connections
between the behavior of polymers in solution and the structure and properties of layers formed by polymer
brushes on surfaces. The methods developed in the work and the regularities and properties of the functional
polymer structures formed on the surfaces are necessary for the creation of pH- and thermo-sensitive materials,
obtaining surfaces with controlled wetting or superhydrophobic properties, surface modification of the cathodes
of energy conversion, storage and storage devices, ensuring the lithophilicity of polymeric porous separators,
creation of electrically conductive, scintillating and luminescent composite materials. Keywords: polymer brushes,
reactive polymers, films, nanocomposites, fiber materials, core /shell structures, porous structures, adsorption,
dielectric properties, refractive index, luminescence, nanoparticles, atomic force microscopy, roughness,
impedance spectroscopy.
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Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu
InenTudikarop ROR:

CeKTOop HayKH: YHIBEPCUTETCHKUI

VIII. 3akar04Hi BimoMocTi
Biacue IpizBume Im's ITo-6aThKOBI Craxipa [Tan10 Mlocurosirs

TrOJIOBH pagu

BaacHe IlpizBuie Im's [10-6aTbKOBI Craxipa [1aBsio Mocunosud

rOJIOBYIOYOrO Ha 3aCifiaHHi

BigmoBimasibHU 32 MiATOTOBKY Martyska Jlapis BacunisHa

00JIIKOBHX JJOKYMEHTIB

PeecTparop VkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiJaJIbHUM 32 PEECTpalLilo HayKoBoOi IOpuenko TeTsHa AHaToiiBHA

OisSIIBHOCTI




