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2. Synthesis, structure and properties of epoxyurethane-silica nanocomposites

Pedepar:

1. lucepTarito NpUCBSYEHO OEP>KAHHIO €IOKCUYPETAHOBUX HAHOKOMIIO3UTIB, HATOBHEHUX YJIBTPAMAJIOI0
KiJIPKICTIO T10J1iCHIOKCaHOBUX YacTUHOK (0,001-2,0%) Ha OCHOBI TETPaeTOKCHUCUJIAHY, BBEJIEHUX IBOMa CII0COOaMU
(1 - in-situ; 2 - 3a gornomoroo Y3]I) 3 BUKOPHUCTAHHSIM 30JIb-Te€JIb METOAY. [IpoBe€HO NOPIBHJIBHUN aHaJi3
CTPYKTYPH Ta BJIAaCTUBOCTE OJlep>KaHUX HAHOKOMIIO3UTiB. OCHOBHI pe3yJbTaTy pOOOTU OfieprKaHi 3a JOMOMOTOI0
METO/IiB JOCiIKEHHS: MipOoIiTUYHOI Mac-criekTpomeTpii, [Y-cnekTpockortii, pinuHHOI XpomaTtorpadii,
MaJIOKyTOBOTO PEHTTeHOrpadiuHOro aHaslisy, CKaHyBajabHOI €JIeKTPOHHOI MiKpPOCKOIIii, TEpMOTrpaBiMETPUYHOTO
aHaJli3y, AMHAMIYHOrO MEXaHIYHOTO aHali3y, CIeKTPOo(pOTOoMeTpii. BCTaHOBIEHO BIIUB CIIOCOOY BBEL,EHHS Ta
KiJIBKOCTI ITOJIICHJIOKCAHOBUX YaCTUHOK, C(POPMOBAHUX 30JIb-T€JIb METOJIOM, Ha CTPYKTYPY Ta BJIaCTUBOCTI
OZlep>KaHUX OJIIrOMEPIB i osiiMepiB Ha ixHi OCHOBL. OTPUMaHO HAHOKOMITO3UTH i3 YJIbTpaMaIUM BMiCTOM
HaMoBHIOBaYa (10 2,0 %) i3 nokpaueHnMu $iznKo-MeXaHiYHUMU BIIACTUBOCTSIMU Ta NPO30OPICTIO, IKi MOXYTb OyTU
BMKOPHCTaHi SIK OCHOBA 1711 CTBOPEHHS ONITUYHO ITPO30PUX 3aXUCHUX IIOKPUTTIB COHSYHUX €JIEMEHTIB KOCMIYHUX

anaparis.



2. Thesis is devoted to obtaining epoxyurethane nanocomposites filled with ultralow amount of silica particles
(0,001-2,0 %) from tetraetoxysilan. These particles were introduced in two ways (1 - in-situ, 2 - by ultrasonicatoin)
via sol-gel method. A comparative analysis both of the structure and properties of the obtained nanocomposites
was made. Key results were obtained using such methods: pyrolysis mass spectrometry, IR-spectroscopy, liquid
chromatography, SAXS, WAXS, SEM, TGA, DMA, and spectrophotometry. The effect of introduction mode and the
amount of the polysiloxane particles formed by sol-gel method on the structure and properties of the oligomers
and polymers thereof have been found. Nanocomposites with ultralow filler content (up to 2,0% ) which have
improved physical-mechanical properties and transparency were prepared. It can be used as the basis for creating
an optically transparent protective coating for spacecraft solar cells.
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