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1. ¥ nucepTauiiiniii po6oTi focaimkeHo Pi3nKo-XiMidHI 0COBIMBOCTI THYYKUX €JIeKTPOIPOBITHNX KOMITO3ULIITHUX
marepiasiB Ha ocHOBIi nosianininy ([TAHI) Ta aHiOHHUMX N0OJIi€JIeKTPOIiTiB, yTOUHEHO PYHIAMEHTATIbHUIM 3B'S1I30K MIX
iXHIMU XapaKTepUCTUKaMU, MAaCOBUM CIIiBBiJHOLIEHHSIM KOMIIOHEHTIB, MOJIEKYJISIPHOIO apXiTEKTyPOIO, METOIaMU
CHHTE3y Ta C1Ioco60M (pOopMyBaHHS. 3'1COBaHO: crielu@iKy BIJIMBY KOHPOPMALIITHOTO CTaHY MAaKPOMOJIEKY.I
nosnimepHux matpuup (IIMAK, TIBC, IMMA) ta ITAHI Ha reoMeTpuyHi i1 TepMOJUHAMIYHi TapaMeTPU CHUCTEM,
PO3paxoBaHi 3a JOIIOMOT0I0 KBAHTOBO-XiMiYHOTO MOZEJIIOBAHHS; aCIIEKT EHEPreTUYHOI e TEPMiHOBAHOCTI
crab6inizanii [TAHI, ne Hail6inpIn BUTiAHOIO BU3HAYEHO KOH(POPMALLil0 CTUCHYTOI CIIipali, gKa y OiJIbIl BULOBXKEHUX
[I0JIOKEHHSIX TOTpedye NONATKOBUX CTAbiIi3yl09MX 0JIiMepiB; XxapaKTep MiKMOJIEKYJISIPHOI B3aeMOIII y
KOMIIO3UTaX, 10 BUSIBJISIETbCA Yepe3 POpMyBaHHS BOJHEBUX i BaH-7iep-BaanbCcoBUX 3B'I3KiB MixkK
(OYHKLiOHAJIBHMMU TPYIIaMU MaTpULli Ta aToMaMu HitporeHy [TAHI; 3ayeXHICTb CTPYKTYypPHO-MOP(OJIOTi4HOi
opraHi3atlii Ta eJIEKTpPOHHOTO (TIOJIIPOHHOrO) cTaHy JlaHuoris [TAHI Bifg meTomy OTpUMaHHS (XiMidHa

OKHMCHIOBAJIbHA, Mibk(azHa uM esIeKTPOxiMiyHa roJlimepur3saliis), o ninreepakeHo metogamu Oyp'e-, YO-Bun-BI]]



CIIEKTPOCKOIIii Ta PEHTreHiBCbKOI TP PaKlLii; IpUpOoLy CHHEpreTuyHoro edekry B cucremax [TAHI-TIMAK Ta
[TAHI-TIBC, sikuii 3a6e3mnedye 3pOCTaHHS TUTOMO] €J1eKTPOIIPOBIAHOCTI KOMIIO3UTIB IIPU PiIBHOMY MaCOBOMY
CIIiBBiJHOLII€HHI KOMIIOHEHTIB Ha 1-2 nopsKy NopiBHAHO 3 iHAMBinyanpHUM [TAHI; oco6amMBOCTi TepMiYHOI
IeCTPyKLii KoMNO3UTiB, e HasiBHiCTb [IMAK Ta [IMMA 3Mimye Mexxy gecop6Lii JONaHTy [0 BUILIUAX TEMIIEPATYP
(~260 °C), Tomi six marpuus [1BC 3HIKye TepmocTabinbHicTs cuctemu 10 190 °C. [IpogeMOHCTPOBaHO Ao
MaTpU4HOro eekry, criocoby nosiiMmepusalii Ta yMoB Mixk¢pazHoi B3aemo[iii Ha GopMyBaHHS CTabiIbHUX
NEePKOJISILIMHYX MIJISXIB IPOBiAHOCTI ! KiHLIEBY MOP(QOJI0Tiio (Bif THYYKUX (iOPUIISIPHAX MEPEX 0 KOMIIAKTHUX
rpaHyJIsSipHUX HAHOJOMEHIB) KOMITO3ULIMHUX IIJIIBOK Ta MOPOUIKIB. Lle peasni3zoBaHO BUKOHAHHSM IOJIOBHUX 3aBIaHb
IycepTauifiHoi po6OTH: OOIPYHTOBAHO aKTYyaJIbHICTh CTBOPEHHSI Ta IPAKTUYHOTO BIIPOBAIKEHHS THYYKUX
€JIEKTPOIIPOBiZHMX KOMIIO3UTIB Ha 0CHOBI [TAHI; npoanasnizoBaHo 11 cCUCTEMATHU30BAHO IIPOBiIHI HAYKOBI MiAX0AN
no cunresy [TAHI, npupoy #10ro NpoBigHOCTI Ta XapakKTepUCTUKU MaTpuyHuX nosimepis ([IMAK, TIBC, [IMMA);
0XapaKTePU30BaHO CTabiIbHI KOH(POPMALIifHi 10JI0KEHHS Ta TEPMOJMHAMIUHI IapaMeTpy iHAUBILyaTbHUX
Makpomoseky i komno3suris [TAHI-TIMAK, ITAHI-TIBC, [TAHI-TIMMA 3a f0n1OMOro0 TEOPETUYHOTO MOJIEJIIOBAHHS,;
BM3HAUY€HO €(PEKTUBHICTb MiXK(a3HOT0, MEXaHOXIMIYHOTO Ta €JIEKTPOXiMiYHOIO METOiB CyMiCHOTO CUHTE3Y 151
3a6e3reyeHHs TOMOT€HHOCTI i1 piBHOMIpHOCTI BtoueHHs: [TAHI y nmiesiekTpuyHi MaTpulli; OGIpyHTOBAHO CYTb
BILJIMBY CJ1a0KOi TepMoanHaMiuHoi criopigHeHocTi y cuctemi [TAHI-TIMMA Ha 36epeskeHHs 03HaK YaCTKOBO]
KPUCTaIIYHOCTI Yepe3 NlepeBakaHHs cuil BaH-1ep-Baasnbca; okpecieHo Mexi KoHOpMaLiffHUX 3MiH i CTyneHs
IesloKasizallii oJIIpPOHHMX CTaHiB y saHuorax ITAHI 3aseHO Bif, HAsIBHOCTI IPOTSDKHOTO IJIATO MOTJIMHAHHS 260
crialy ONTUYHOI T'YCTUHU B 6J1V>KHIN [Y-0671aCTi; BUOKpEMIIEHO BHYTPIllHI 3aKOHOMIPHOCTI HaMiBIIPOBiIHUKOBOTO
[IEPEHOCY 3apAy Ta EKCTPEMAJIbHUAN XapaKTep KOHIEHTPALIHO]I 3a71€;KHOCTI €JIEKTPOIPOBiAHOCTI OTPUMAHUX
CHCTEM; [TPOaHaIi30BaHoO Npouec MOP(OJIOTiYHOI €BOJIIOLi KOMIIO3UTIB 32 OIIOMOTIOI0 CKaHYI040i €JIEKTPOHHO]
mikpockoriii (CEM) Ta BCTaHOBJIEHO ii KOPEJISLio 3 ONTUYHUMU 1 €JIEKTPUYHMMU BJIACTUBOCTSIMU MaTepialib;
OOIPYHTOBAHO TEXHOJIOTIYHY THYYKICTh Ta YHIBEpCAJIbHICTh METOAY Mi>K(pa3HOTO CHHTE3Y 1171 €KCIIpeCc-OAep>KaHHS
i Ipenu3ifHOro peryJoBaHHs XapakTePUCTYK MIPOBiIHUX IOKPUTTIB 6€3110CEPeIHbO Ha 11i/IbOBUX [10BEPXHSIX (CKJIO,

METaJ, MoJjiMepu).

2. The dissertation investigates the physicochemical properties of flexible conductive composite materials based
on polyaniline (PANI) and anionic polyelectrolytes, and clarifies the fundamental relationship between their
characteristics, component mass ratios, molecular architecture, synthesis methods, and processing techniques. It
has been established: the specific influence of the conformational state of polymer matrix macromolecules (PMAA,
PVA, PMMA) and PANI on the geometric and thermodynamic parameters of the systems, calculated using
quantum-chemical modeling; the aspect of energetic determinism in PANI stabilization, wherein the compact helix
conformation is determined to be the most energetically favorable, whereas more extended configurations require
additional stabilizing polymers; the nature of intermolecular interactions in the composites, manifested through
the formation of hydrogen and van der Waals bonds between the functional groups of the matrix and the nitrogen
atoms of PANTI; the dependence of the structural-morphological organization and electronic (polaron) state of
PANI chains on the preparation method (chemical oxidative, interfacial, or electrochemical polymerization),
confirmed by FTIR, UV-Vis-NIR spectroscopy, and X-ray diffraction (XRD); the nature of the synergistic effect in
PANI-PMAA and PANI-PVA systems, which provides an increase in the specific electrical conductivity of the
composites by 1-2 orders of magnitude at an equal mass ratio of the components compared to individual PANI; the
specifics of thermal degradation of the composites, where the presence of PMAA and PMMA shifts the dopant
desorption threshold to higher temperatures (~260 °C), whereas the PVA matrix reduces the thermal stability of
the system to 190 °C. The matrix effect, the polymerization method, and the conditions of interfacial interaction
have been demonstrated to influence the formation of stable percolation conduction pathways and the final
morphology (ranging from flexible fibrillar networks to compact granular nanodomains) of composite films and
powders. This was achieved by fulfilling the primary objectives of the dissertation: substantiating the relevance of
developing and practically implementing flexible conductive composites based on PANI; analyzing and
systematizing the leading scientific approaches to PANI synthesis, the nature of its conductivity, and the
characteristics of the matrix polymers (PMAA, PVA, PMMA); characterizing the stable conformational states and



thermodynamic parameters of individual macromolecules and PANI-PMAA, PANI-PVA, and PANI-PMMA
composites using theoretical modeling; determining the efficiency of interfacial, mechanochemical, and
electrochemical methods of co-synthesis to ensure the homogeneity and uniformity of PANI integration into
dielectric matrices; substantiating the core impact of poor thermodynamic compatibility in the PANI-PMMA
system on the preservation of partial crystallinity features due to the dominance of van der Waals forces; outlining
the boundaries of conformational changes and the degree of polaron state delocalization in PANI chains based on
the presence of an extended absorption plateau or a decrease in optical density in the near-IR region; identifying
the internal regularities of semiconducting charge transfer and the extreme nature of the concentration
dependence of electrical conductivity in the resulting systems; analyzing the process of morphological evolution of
the composites using scanning electron microscopy (SEM) and establishing its correlation with the optical and
electrical properties of the materials; substantiating the technological flexibility and universality of the interfacial
synthesis method for the rapid preparation and precise regulation of the characteristics of conductive coatings
directly on target surfaces (glass, metal, polymers).

Jep>kaBHHHM peecTpauiliHuii Homep [IiP:
IIpiopuTeTHHH HaNIpSIM PO3BUTKY HayKH i TEeXHIKHU: HoBi pevoByHY | MaTepianu
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VII. BimomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€eHTiB



OdiuiiiHi OTIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Kunis Anapiit PomaHoBuy

2. Andrii R. Kytsia
KBasigikanis: 1. x. u., c.1., 02.00.04
InenTudgikarop ORCID ID: 0000-0002-7846-7183

JoparkoBa iHpopMamist: https://scholar.google.com.ua/citations?user=wlvuJ60AAAAI&hl=uk; Scopus
Author ID: 6507903152

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOH: Bisinenns ¢isuko-ximii roprounx konanu IncturyTy

¢disuko-opraniuHoi xiMii i Byrzeximii im. JI.M. JIutBuHenka HanioHanbpHOi akagemii Hayk YKpaiHu
Kopg 3a €IPIIOY: 03772476

Micue3HaxoaKeHHS: ByJ1. HaykoBa, JIpBiB, 79053, Vkpaina

dopma ByacHOCTI: [lepxasna

Cdepa ynpaBiiHHSA: HaujonasnbHa akajieMis HayK YKpaiHu

InenTudikarop ROR:

BaacHe IlpizBume Im's I[1o-6aTbKOBI:
1. Cobeuxo IpuHa bopuciBHa

2. Iryna B. Sobechko
KBasigikamis: 1. x. u., nonenr, 02.00.04
InenTudikarop ORCID ID: 0000-0002-0155-9944

JoparkoBa iHdopMmamist: https://scholar.google.com/citations?user=VvSyNjIAAAAJ&hl=uk; Scopus Author
ID: 56085726100

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujonanbHuil yHiBepcuteT "JIbBiBCbKa MOTTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micue3HaxoaKeHHS: ByJs1. Crenana banpepu, JIbBiB, 79013, Ykpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HAayKu YKpaiHu

InenTudikarop ROR:

PeuenseHTu

Biacue IlpizBuuie Im's Ilo-6aThKOBI:

1. AkcimenTreBa OsieHa IropiBHa

2. Olena I. Aksimentyeva

KBasigikanis: 1. x. u., npodecop, 02.00.04
InenTudikarop ORCID ID: 0000-0003-3836-9607



JoparkoBa iHpopmauist: https://scholar.google.com/citations?user=2uVPE54AAAAJ&hl=en; Web of Science
Researcher ID: F-7659-2019; Scopus Author ID: 56095558000

IloBHe HaiMeHYBaHHSI IOPUAHUYHOI OCOOH: JIbBiBChKUIT HAL[IOHANLHMI yHiBepcuTeT iMeHi IBana Gpanka
Koz 3a €JIPIIOY: 02070987

Micue3HaxoaKeHHS: ByJI. YHIBEPCUTETCHKA, JIbBiB, 79000, YKpaiHa

dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. KoBanumuH SIpocnas CTernaHoBUY

2. Yaroslav S. Kovalyshyn

KBasigikamis: k. x. n., mor., 02.00.04

Inentudikarop ORCID ID: 0000-0002-0373-1832

HoparkoBa iHpopMmauist: https://scholar.google.com/citations?user=Zeo8hYYAAAAJ&hl=uk; Scopus Author
ID: 6507637027

ITloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: JIbBiBCHKMII HALIIOHAJIBHUI YHiBepcUTeT imeHi IBana Ppanka
Kopg 3a €IPITIOY: 02070987

Micue3HaxoaKeHHS: ByJI. YHIBEPCUTETCHKA, JIbBiB, 79000, YKpaiHa

dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3akir04Hi BimoMocTi

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI PemeTHsk Onekcanzip Bosogumuposuy
rOJIOBH pajgu

Bnacwue IpizBume Im's [1o-6aTbKOBI PemeTHsk Onekcanzip Bosogumuposuy
roJIOBYIOYOrO Ha 3aCifiaHHi

BigmoBimasibHU 32 MiATOTOBKY ’Kak Osbra BononnmupisHa
00JIIKOBHX JJOKYMEHTIB

Peectpartop IOpuenko TeTtsiHa AHaToiiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




