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1. CuHTe3 Ta BIaCTUBOCTI MOAM(IKOBAHUX METUIMETAKPUIATBMICHMMH CIIOJIyKaM/ HAHOKPEMHE3€EMIB SIK

HamoOBHIOBAYiB IOJieMOKCUIHNX KOMIIO3UTIB

2. Synthesis and properties of nanosilica modified by methyl methacrylate compounds as fillers of poliepoxy
composites

Pedepar:

1. Incepraliito NpUCBSIYEHO NOCIiIKEHHIO afcOPOLiIiHOr0, XiMiYHOrO Ta KOMGIHOBAaHOTO MOAM(IKyBaHHS
HaHOPO3MiPHOTO KpEMHE3EMY METUIIMETAKPUJIATHUMU OJIITOMEPAaMU Ta Ba’KKOJIETKMMMU aJIKiJIaIKOKCUCUJIaHAMU B
YMOBax ra3oBoro JUCIEePCIHHOro cepenosuila. [1okaszaHo, o Npu B3aeMoAii METUIIMETaKPUIATBMICHOTO
ankokcucunany [IMTMC 3 moBepxHe0 HAHOPO3MIPHOIO KPEMHE3EMY B YMOBAX IICEBA03PiIKEHHS B Ta30BOMY
JUCIIEPCIMTHOMY CEPELOBUIII JOCITA€THCS NTOBHE 3aMillleHHS BiJIbHUX CUJIQHOJIBHUX I'PYII [IJ1s1 BCIiX
HAaHOKpEMHEe3eMiB He3aJIe>KHO Bifl IX IUCIIepCHOCTI i arperyBaHHs. Po3paxoBaHo, 1m0 IpubIn3HO 55% MOJIEKYJI
Mopu@dikaTopy B yMOBaX €KCIIEPUMEHTY B3aEMOJ{IOTh 3 TOBEPXHEBUMU BiJIbHUMU CUJIAHOJBHUMU TPYIIaMU y
cniBBifHOWmMeHH] 1:1, a 45% - 1:2. BcTaHOBJIEHO, 110 a/ICOPOOBAHI MOJIEKYJIN METUIMETAaKPUJIATBMICHUX OJliroMepiB
B33a€MOJIIIOTh 3 TIOBEPXHEI0 KDEMHE3EMY 33 PAXYHOK YTBOPEHHS BOJHEBUX 3B'S13KiB 3 BUIBHUMU CUJIAHOJIbBHUMU

rpynamu. Metopamu [U-criekTpockoriii, TepmorpaBimMeTpii, TeMiepaTypHO-IIPOrpaMoOBaHoi fecopO1iiiHoi Mac-



CIIEKTPOMETPIi Ta afcopoLii BOAYM MOKa3aHO, 110 HE3aJIEXKHO Bifl TOCIiOBHOCTI BBE€IeHHS Mou(ikaToOpiB OynoBa
IIOBEPXHEBOTO 11apy Yy BCixX BUMaAKaX PAKTUYHO OGHAKOBA. Lle MOKHA PO3IJISAATH SIK IIPOSIB SIBUILA
caMOOpraHizallii TOBepXHEBOro Iapy B yMOBax IpoBesieHoro razodasHoro moaudikysaHHs. [TokasaHo, 110
BBEJI€HHSI CUHT€30BaHMX HAIIOBHIOBAYiB 3HAUHO MTOKpalllye MeXaHiuHi MOKa3HMUKU MIlJTHOCTi KOMITO3ULIITHIX
marepianis. OfepKaHi pe3ynbTaTy CBif¥aTh, 0 MOAUGIKyBaHHS IOBEPXHI HAHOKPEMHE3E€MY BaXKKOJIETKVMU
METaKpPUJIATBMiCHUMHU CUJIaHAMMU Ta OJIIrOMEePaMU [03BOJIsI€ OJlePKyBaTH NEPCIIEKTUBHUI HAIOBHIOBAY
[OJIiMEPHUX Martepiais.

2. Thesis is devoted to the sorption, chemical and combined modification of nanosilica by methyl methacrylate
oligomers and methyl methacrylate silane coupling agents in gas dispersion medium. It was shown that the
interaction of methyl methacrylate alkoxysilane (PMTMS) with the surface of nanosilica in pseudo-liquid state
achieved complete replacement of free silanol groups of all nanosilicas types regardless of their dispersion and
aggregation. From the ratio of modifier used and the degree of substitution of surface silanol groups it was
calculated that approximately 55% of the molecules under the experimental conditions interact with the
hydrophilic surface free silanol groups in a 1:1 ratio, and 45% - 1:2. It was established that the adsorbed molecules
of methyl methacrylate oligomers interact with the surface of silica through the formation of hydrogen bonds with
the free silanol groups. By means of IR spectroscopy, thermogravimetry, temperature-programmed desorption
mass spectrometry and water adsorption was showed that regardless of the input sequence modifiers structure of
the surface layer in all cases almost identical. It can be seen as a manifestation of the phenomenon of self-
organization in a surface layer. It was shown that the introduction of synthesized fillers improves mechanical
strength of composite materials. The results show that nanosilica surface modification by methyl methacrylate
alkoxysilanes and oligomers allows obtaining promising filler for polymeric materials.
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