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1. Po3p0o6s1eHHS METOJiB CUHTE3y HAHOPO3MipHHUX I10JIIMEPHUX Ta MOJliMep-HEeOPraHiYHUX LIiTOK 3i ClleliaJIbHUMU

e]IeKTpOCl)iSI/I‘-IHI/IMI/I Ta OIITUYHNMMU BJIACTUBOCTAMU

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

Pedepar:

1. Incepranist NpUCBs4Y€Ha PO3POOJIEHHIO Ta NOCiIKEHHIO HOBUX IiIXO/IiB 10 CTBOPEHHS IIPUCTPOIB 3 KEPOBAaHUMU
€J1eKTPOPi3NIHNMHU Ta ONTUYHUMU BJIACTUBOCTSIMU Ha OCHOBI CYIPAMOJIEKYJIIPHUX CTPYKTYP, YTBOPIOBAaHUX
dyHKIiOHAJIBHUMY TIOJIIMEPHUMU Ta MOJIiIMEP-HEOPraHiYHUMMU LIiTKaMU Ha ITOBEPXHi KepaMiuyHUX MiAKIaOK,
HAaHOYAaCTUHOK Ta HaHO(albep MaTiB. HoBi nigxonyu 6a3yroTbcsl Ha iMMOOiIi3allii Ta peakliisix 10BepXHEBO-aKTUBHUX
oJliroMepiB — IPeKypCopiB 3 6iYHUMU Ta /200 KiHLEBUMU PEAKLIMHUMU [IEPOKCUAHUMU, €TTIOKCUTHUMH,
KapOOKCUJIbHUMU I'PYyIIaMU, 30KpeMa, OJIirolepOKCUAHNX METAJIOKOMILIEKCIB, [IJI1S XeMOCOPOLiMHOI aKTHBALLi]
IIOBEPXHI Ta KOBaJIEHTHOTO IIPUENHAHHS MTOJIiIMEPHUX JIQHIIIOTIB [1711 OTPUMAaHHs 6araTolapoBUX MOJiMEPHUX
mapis. Pe3ysbTaTy BUKOHAHHS AUCEPTALiiHOI po60TU 3a6€31e4yI0Th OTPMMAaHHS [eTalbHOI iH(popmallii mpo
3aKOHOMIPHOCTI XeMOCOPOLIMHOI aKTUBALLii Ta paluKaJIbHUX i AAULIMHUX PEaKLiil 3 TOBEPXHI /1711 KOHCTPYIOBaHHS

6araTomapoBUX MOJiIMEPHUX Ta MOJIiMep-HeopraHiyHux aHcamo6siB. JlocimkKeHHs! BCTAHOBIIOIOTh 3aJI€5KHOCTI



BUCOTH, IIiJIBHOCTI ITAaKyBaHHS IIOJIIMEPHUX IIIiTOK, TOIOJIOTII NIOBEPXHI Bif, 4acy peaxuii, Big mpupoau ta
KOHILIEHTpaLllii po3urHy MOJiMePYy-IIPEKypcopa, IPUPOAU i CKIIaZy MOHOMEPHOI cymirti. Lle 06yMOBIII0€ MOKIIMBICTD
IIPOTHO30BAaHOT'0 KOHTPOJIIO (PYHKIIIOHAIBHOCTI, CTPYKTYPH i BIACTUBOCTEN YyTBOPIOBAHUX Ha IIOBEPXHI
CYIIPaMOJIEKYJISIPHUX CTPYKTYP. BcTaHOBIIEHO, O XeMOCOPOLisl OTiMEPIB i3 peXXUMiB po36aBJIEHOrO Ta
HaMiBp030aBJIEHOTO PO34MHY, IIPU SIKUX MAaKPOMOJIEKYJIM iCHYIOTb B Pi3HUX KOH(OPMaLisiX, BUBHAYa€ CTPYKTYPY i
IIiNIbHICTD yI1aKyBaHHS iIMMOOiII30BaHUX IIITOK HA ITOBEPXHI, i, Bifj[IOBiNHO, iX IOBEPXHEBI BJIACTUBOCTI Ta (i3NyHi
XapaKTepUCTUKHU. Lle ciprynHUIO HEOOXigHICTh BCTAaHOBJIEHHS 3B'SI13KiB MiXK ITOBE/IiHKOIO MOJIIMEPIB B pO3UMHi Ta
OyIOBOIO i BJIACTUBOCTSIMU YTBOPIOBAHUX I10JIMEPHUMH IiTKAaMU MIApiB HA IOBepPXHSX. Po3po6ieHi y po6oTi
METOJIY Ta BCTAHOBJIEHI 3aKOHOMIPHOCTI i BJIaCTUBOCTI yTBOPIOBAaHUX Ha MTOBEPXHSIX (PYHKIIOHANBHUX MTOJTIMEPHUX
CTPYKTYp HEOOXiJHi 11711 CTBOpPeHHS pH- Ta TEpMOYYTIMBUX MaTepiasiB, OTpUMaHHS IIOBEPXOHb i3
KOHTPOJIbOBAaHUMU 3MOYYBaJIbHMMU a00 CyneprigpooOHUMU BIaCTUBOCTSIMU, MOaMpiKalii moBepXHi KaTOiB
IIPUCTPOIB EPETBOPEHHS, HAKONIMYEHHS Ta 30€piraHHs eHeprii, 3a6e3nedeHHs JiTio)iIbHOCTI NOTiIMEPHUX
[IOPUCTUX CENapaTOPiB, CTBOPEHHS €JIEKTPOINPOBITHUX, CUUHTUIIALIMHUX Ta JIOMIHECLHEHTHUX KOMIIO3UTHUX
marepiazis. Kyto4oBi cj10Ba: OJIiIMEPHi WIiTKY, PeaKLiiHi 0JIiMepy, IJIiBKM, HAHOKOMIIO3UTH, BOJIOKOHHI
marepiany, CTPYKTYpPH S1p0 /060JI0HKA, IIOPUCTi CTPYKTYPH, aficopOLis, ieJIeKTpUYHi BI1aCTUBOCTI, TOKa3HUK
3aJIOMJIEHHS, JTIOMiHECLeH1isl, HAHOYaCTUHKY, aTOMHO-CUJIOBA MiKPOCKOIIisl, HIOPCTKiCTh, iMII€IaHCHA

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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BaacHe IlpizBume Im's I10-6aTbKOBI Craxipa [1aBsio Mocunosuy
TOJIOBYIOYOTO Ha 3acCiiaHHi
BiagmoBizasibHUM 32 MiATOTOBKY Maryzika Jlapis BacuniBHa

00JIiKOBUX JOKYMEHTIB

Peecrtparop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi IOpuenko TeTsHa AHatosiiBHA

OisSIIBHOCTI




