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1. Inceprariist Ha 30O6YTTSI HAYKOBOTO CTYIIEHS JOKTOpa TEXHIYHUX HAyK 3a crenianpHicTio 05.17.11 «TexHoOris
TYTOIJIaBKUX HEMETAJIIYHUX MartepianiB» — HallioHasIbHUI TEXHIYHNUN yHiBepcuTeT YKpainu «KuiBCcbkuit
NOJliTexHIYHU iHCTUTYT iMeHi Irops Cikopcekoro», MOH Vkpainu, Kuis, 2025. [JucepratiifiHa po6oTa clipsMoBaHa
Ha BUPIlLIE€HHS BaXXJIMBOI Ta aKTyaJbHOI HAYKOBO-TEXHIYHOI IPO6JIEMU CTBOPEHHS HOBUX KOMIIO3ULIIITHUX
marepiaiB nosidyHKIiOHATBHOTO TPU3HAYEHHS! LJISIXOM BUKOPHCTAaHHS BUCOKOHAIIOBHEHUX CHUCTEM i3
KOMIIJIEKCHHAM 3aCTOCYBaHHSIM KOMIIOHEHTIB IIPUPOJHOTrO Ta TEXHOT€HHOT'O NOXOIKEHHS. [IpOoBEI€HO KOMILJIEKCHE
IOCJIiIKE€HHS BIUIUBY MOP(OJIOTriYHUX, (Pi3NKO-XIMIYHUX i CTPYKTYPHHUX ITapaMeTpiB HAIIOBHIOBAadiB HAa (POPMYBaHHS
MIKPOCTPYKTYPH, IOPUCTOCTI, TEMAOPI3NIHUX i MEXaHIYHUX XxapaKTepucTuK [TKM, M0 BUTOTOBIISIOTHCS HA OCHOBI
BOAHMX NoJlimepHux nucnepcint (Policril 590, Latex 2012). [TokazaHo, 110 KJII0Y0BY poJjib Y POPMYBaHHI CTPYKTYPH



KOMIIO3UTIB Biflirpae rpaHyJIOMETPUYHNI CKJIaJ, MUTOMA IIOBEPXHS Ta 3MOYYBaHICTh HAIIOBHIOBAYIB, 1110 BU3HAYA€E
edeKkTUBHICTh MixK(a3HOi B3aeMOii 3 MOiMEPHOIO MaTpullelo. Bu3HaueHO KPUTHUYHI KOHIIEHTPAIiliHi MeXi, 32 IKUX
3a0e31e4yeThCsl CTA0IIBHICTD TeNIOQPI3UYHNX Ta MEXaHIYHUX BJIaCTUBOCTEN KOMIO3UTY. [IpoBeeHo aHasi3
IIOPUCTOI CTPYKTYPHU MaTepiaiB 3a JOIOMOrOI0 i30TepM cOpoLii a30Ty, BUBHAYEHO NIapaMeTpu MiKpo- Ta ME30I0P,
BCTaHOBJIEHO 3aJIEJKHOCTI IOPUCTOCTI Bifj TUIly HAlIOBHIOBAYa, Oro (GPakLifHOrO CKJIALy Ta TUITY [TOJiMEPHOTO
3B’s13yI040T0. BcTaHOB/EHO, 110 nojsiiMepHa matpuls Latex 2012 3a6e3neuye GopMyBaHHS MaTepiasiB i3 6ibiu
PO3BUHEHOIO IOPOBOIO CUCTEMOIO Ta BUIIOK TeIIoQiznyHOo0 edeKTUBHICTIO, Toi siK Policril 590 cripuse
3MEHIIEHHIO BiIKPUTOI ITIOPUCTOCTI Ta BOJOIOIJIMHAHHS. MexaHiyHi BJIaCTUBOCTI KOMIIO3UTY 3aJI€KaTh HE JIUILE Bif,
KOHILIeHTpallii HallOBHIOBAya, ajie i Bif fioro mopdouiorii Ta cymicHOCTi 3 nosiMmepHo0 dazoio. Po3pobieHo
MaTeMaTU4Hi MOJIeJIi MPOrHO3yBaHH4 MILIHOCTI, )KOPCTKOCTI, TEIJIONPOBIIHOCTI Ta TOPUCTOCTI, 1J0 BPaXOBYIOTh
CTPYKTYPHI 11 EHEPreTUYHi XapaKTEPUCTHUKU KOMIIOHEHTIB. Bij3Hau€HO 0CO6IMBOCTi (POPMyBaHHSI KOMIIO3UTIB Ha
OCHOBI IJIi(pTaneBOi CMOJIM Ta YEPBOHOTO IJIaMy. BCTAaHOBJIEHO NepeBary CMHTE3Y in situ Haj TpagUuLiHUM
MEXaHIYHMM 3MIlIyBaHHSIM: [IOKPALIEHHS aire3iiHoi MilJHOCTi, 3BMEHIIEHHS BOJIOTONIOTJIMHAHHS, TTiABUIIEHHS
yAapHOi MilIHOCTI Ta POPMYBaHH$ OiJbIlI 1iIbHOI CTPYKTYpU. ONTUMAJIbHUM BMICT YEPBOHOTIO 1IJIaMYy, BU3HAYEHUI
METOAAMU MYJIbTUKPUTEPianbHOI onTuMizaliii, craHoButs 31,71 Mac.%, mo 3abe3nedye 6ajaHC Mi>K MEXaHIYHOIO
MILIHICTIO Ta rifpodob6HicTI0. OTPUMAaHI pe3ysIbTaTy MalOTh HAYKOBY HOBU3HY Ta PaKTUYHE 3HAUEHHS [1J1S
NiABUILEHHS pecypco- Ta eHeproepeKTUBHOCTI XiMIYHOI TEXHOJIOTii KOMIIO3ULIIMHUX MaTepiasiB
NOJIiPYHKLIOHAJIbHOTO NIPU3HAYEHHS Ta BUPILIEHHS IMTaHb OXOPOHU AOBKis. K04oBi c10Ba: KOMIIO3UT,
MaTpulLls, €JIJaCTOMEPHA KOMIIO3ULlisl, aJIFOMOCUJIIKAT, IOPUCTICTb, POPMYBAHHS MIKPOCTPYKTYPH, MEXaHiuHi

BJIACTUBOCTI, MilIHiCTb, TEMIIEPATYPA, BIACTUBOCTI, MOJI€JIIOBaHHSI.

2. Thesis for the degree of Doctor of Technical Sciences in specialty 05.17.11 “Technology of refractory non-metallic
materials”. - National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute", Ministry of
Education and Science of Ukraine, Kyiv, 2025. The dissertation presents scientifically substantiated approaches to
the development of highly filled polymer composite materials using mineral fillers of natural origin (andesite,
perlite, zeolite) and industrial wastes (thermal power plant fly ash, red mud, chamotte Pa 2). The study focuses on a
comprehensive analysis of the influence of morphological, physicochemical and structural parameters of fillers on
the formation of microstructure, porosity, thermophysical and mechanical properties of PCMs based on aqueous
polymer dispersions (Policril 590, Latex 2012). It is shown that the granulometric composition, specific surface area
and wettability of fillers play a decisive role in forming the structure of the composites and determine the
efficiency of interfacial interaction with the polymer matrix. Critical concentration thresholds were identified,
beyond which continuous thermally conductive and mechanically stable phases are ensured. The porous structure
of the materials was studied using nitrogen sorption isotherms, micro- and mesopore parameters were
determined, and dependencies of porosity on the type and particle size distribution of fillers and the type of
polymer binder were established. It has been found that the Latex 2012 matrix provides the formation of materials
with a more developed pore system and higher thermophysical efficiency, whereas Policril 590 promotes reduced
open porosity and water absorption. The mechanical properties of PCMs were shown to depend not only on filler
content but also on filler morphology and compatibility with the polymer phase. Mathematical models were
developed to predict strength, stiffness, thermal conductivity, and porosity, taking into account the structural and
energetic characteristics of the components. Optimization algorithms for binary composites were proposed based
on multicriteria requirements for functional properties. Particular attention is paid to composites based on glyptal
resin with red mud. The advantages of in situ synthesis over traditional mechanical mixing were demonstrated:
improved adhesion strength, reduced moisture absorption, increased impact resistance, and formation of a denser
structure. The optimal red mud content, determined by multicriteria optimization methods, was found to be 31,71
wt.%, ensuring a balance between mechanical strength and hydrophobicity. The obtained results possess scientific
novelty and practical significance, as they contribute to the development of resource- and energy-efficient
composite materials and the environmentally sound utilization of industrial waste in materials science. Keywords:
composite, matrix, elastomeric composition, aluminosilicate, porosity, microstructure formation, mechanical

properties, strength, temperature, properties, modeling.
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