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1. O6'exT: CTPYKTypOYTBOPEHHS Ta BJIACTUBOCT] €EIOKCUAHUX N0OJIIMEPIB i €MOKCUAHO-TI0IICUIIOKCAHOBUX
KOMIIO3UTIB, OZleP>KaHUX 3 BUKOPUCTAHHSIM KaTiOHHOI ITOJIiMepr3allii elOKCHUIHOI MaTpHL Ta in Situ 30J1b-TeJb
CHHTE3Y I0JIICMJIOKCAHOBOTO HAMOBHIOBa4a. MeTa: CMHTE3 €MOKCUIHO-TIOJIICUIOKCAHOBAX KOMITO3UTIB KaTiOHHOI
nosriMmepusaliii 3 BUCOKAM PiBHEM €KCIIyaTalifHUX BJIACTMBOCTEN i3 3aCTOCYBaHHAM in Situ 30J1b-TeJIb METOLY
OJIEP>KaHHSI MOJIICUIIOKCAHOBUX YaCTMHOK. MeToau JocifkeHHs: [Y-cnekTpockonis; audepeHiiiiHa CKaHyBaJIbHA
KQJIOPUMETPist; 30J1b-TeJIb aHaJIi3; TEPMOMEXaHIYHNI aHaJi3; udepeHuiiHII TepMOMEeXaHIYHUH aHaTi3;
CKaHyBaJIbHa €JIEKTPOHHA MIKPOCKOIIisl; TPaHCMIiCiliHa €JIEKTPOHHA MIKPOCKOIIis; METO, MaJIOKyTOBOTO
PO3CilOBaHHS PEHTTEHIBCbKUX IPOMEHIB; AMHAMIYHUI MEXaHIYHUI aHali3; ra30BOJIIOMOMETPUYHUNA METO];
IepuBarorpadiyHuii METO; METO[, I'PaTIaCTUX HAPi3iB; MOTEHLiOAMHAMIYHUI METO/I; rPaBiMeTPpUYHUI METO/I.

Br3HaueHO MIKPOTBEPZICTh Ta MILIHICTh IPU yZapi Oflep>KaHUX MOJIiMepPiB i KOMIIO3UTIB. Pe3ynbTatu: BcTaHOBIEHO



3aKOHOMIPHOCTi POPMYBaHHS, CTPYKTYPHi OCOOGJIMBOCTI Ta AOCJiI>KEHO BIACTUBOCTI €TIOKCUTIHO-
MOJIICUJIOKCAaHOBHUX HAHOKOMIIO3UTIiB KaTiOHHOI NOoJliMepu3allii TPy BUKOPUCTAHHI 30J1b-T€JIb METOLY 1151
(opMyBaHHS I10J1iCUJIOKCAaHOBUX YaCTHHOK i KaTasi3aTopiB KaTiOHHOI NojliMepusaliii - KoMIieKkciB Tpudropuny
Bopy 3 NpoTOHOOHOPaMU. 3allpONIOHOBAHO CXEMU IIPOBEIEHHS CUHTE3y HAHOKOMITIO3UTIB, SKi lepe6adaloTh
BUJIaJIEHHS NIPOIYKTIB TiPOJIITUYHOI OJIiIKOHAEH ALl TETPaeTOKCUCUIIAHY, CIIUPTY i BOAY, B TOMY YUCJI IX
BUIIapOBYBaHHS 3 [IOBEPXHEBOT'0O APy TOHKOIO IIOKPUTTSL. BCTaHOBJIEHO, 1110 B [10JIiMEPHill MaTpulli popmMyIOThCst
CTPYKTYpHU (pakTasbHOro TUny 3 nepBuHHUx [1CY po3mipom 4-14 HM, Ipy 11bOMY PO3MipU HAHOYACTHUHOK
301IbIIYIOTBCS 3 MiABUILIEHHSIM BMICTy HallOBHIOBa4a. KislbKiCTh piBHIB CTPYKTYPHOI OpraHisalii B KOMIIO3UTax
3aJIXKUTD Bifl BMICTY [1OJIICMIIOKCAaHOBOI CKJ1afioBoi. Bu3Ha4eHo TomnosoriyHi, TenaodisnyHi Ta pesakcauiizi
XapaKTepUCTUKU Oflep>KaHuX MosliMepiB i komro3uTis. [Tpu BmicTi [ICY 0,5-1,5 Mac. % B KOMITO3UTaX ITPOSIBIISIETHCS
apmyBabHUH BIMB [1CY Ha noJliMepHy MaTPULIIO: MiJBULLYETHCSI MOAYJIb IPYKHOCTI, 30i/1bIIy€eThCS €(DEKTUBHA
TyCTMHA 3IIMBAHHS IPY OJJHOYACHOMY 3HIDKEHHI TeMIepaTypu ckiyBaHHs. [Ipu koHueHTtpauisx [1CY sue 1,5 mac.
% BifOyBa€THCS OPYLIEHHS TOIIOJIOTIYHOI CTPYKTYPH: 3HMDKYETHCS TYCTHHA 3IIMBAHHS i TEeMIlepaTypa CKIIyBaHHSI.
BcraHoBIIEHO, 0 OfleprKaHi €MOKCHIHO-TI0JiCUIOKCAaHOBI HAHOKOMIIO3UTHI IIOKPUTTS XapaKT€PU3yIOThCSI BUCOKOIO
XiMIYHOIO CTIiVKiCTIO, MAaKCMMAJIbHOIO MILIHICTIO IIpY yAapi Ta MifABUILLEHOIO a[resieto 10 aaoMiHieBoro ciasy J16.
[ToKpUTTS Ha OCHOBI KOMIIO3UTIB, OJl€P>KaHUX MTPY KiMHATHIN TEMIIEpaTypi Ta 3 BUKOPUCTAHHSIM
BHCOKOTEMIIEPATyPHOr'O TBEPJHEHHS €[IOKCUIHOI CKJIa/l0BOi, 326€311€4yI0Th BUCOKY €(EeKTUBHICTb
AHTHUKOPO3iMHOrO 3aXUCTY IOBEPXHi aymoMiHieBOro crasy J16. ['any3b BUKOPUCTAHHS: IOKPUTTSI 1715 3aXUCTY

MEeTaJsIeBUX [TOBEPXOHB Bif] KOPO3il.

2. Object: The structure formation and properties of epoxy polymers and epoxy-silica composites obtained by
cationic polymerization of epoxy matrix and by in situ sol-gel synthesis of silica filler. The goal of the research:
synthesis of epoxy-silica composites of cationic polymerization with high level of performance properties using in
situ sol-gel method for silica particles synthesis. Methods: IR-spectroscopy; differential scanning calorimetry; sol-
gel analysis; thermomechanical analysis; differential thermomechanical analysis; scanning electron microscopy;
transmission electron microscopy; method of small-angle X-ray scattering; dynamical mechanical analysis; gas-
volumometric analysis; derivatography; method of lattice cuts; potentiodynamic method; gravimetric method.
Microhardness and impact strength of the obtained polymers, and composites were determined. Results: The
regularities of formation and the structural features was established and the properties of epoxy-silica
nanocomposites of cationic polymerization using sol-gel method for synthesis of silica particles and catalysts of
cationic polymerization-complexes of boron trifluoride with protonos donors was studied. The schemes of
synthesis of nanocomposites which provide the removing of products of the tetraetoxysilane hydrolytic
polycondensation, alcohol and water, including evaporation from the surface layer of the thin coatings were
proposed. It is found that the fractal type structures from primary silica particles with the size of 4-14 nm are
formed in the polymer matrix, in this the size of the nanoparticles grows with the increasing of fillers content. The
number of levels of composites structural organization depends on the content of the silica component.
Topological, thermal and relaxation characteristics of the polymers and composites were defined. The effect of
small additions takes place in composites of 0,5-1,5 mas. % of silica particles: the high elastic modulus and the
internodal chains concentration are increased and the glass transition temperature is decreased. At the
concentrations of silica particles higher 1,5 mas. % the topological structure of epoxy matrix is lost: internodal
chains concentration and the glass transition temperature are decreased. It was found that epoxy-silica
nanocomposites coatings demonstrate the high chemical resistance, maximal impact resistance and provide hight
adhesion to the aluminum alloy D16. Composite coatings obtained at room temperature and high temperature
curing of epoxy component provide highly efficiency of corrosion protection of the aluminum alloy D16.
Application field: Anticorrosion coatings for metal surfaces.
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