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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK: 29.19

Tema guceprauii:
1. BB yMOB CUHTE3Y Ha €JIEKTPOHHY CTPYKTYpy HaHOKoMI103uTiB SiO2 /Al203 /TiO2 i 3apsioBy €MHICTb JIiTiEBUX

IDKEpeJsl CTPYMY 3 KaTOJaMU Ha iX OCHOBI.

2. Influence of synthesis conditions on the structure of SiO2 /Al203 /TiO2 nanocomposites and on the charge
capacity of lithium sources of current with cathodes based on them.

Pedepar:

1. ¥V nuceprauiiiziil po60Ti METOZAMU CKaHYIO4YO]i Ta IIPOCBiYyI040i €J1eKTPOHHOI MIKpOCKOIIii, peHTTeHiBCbKOI
oudpakuii Ta emiciiiHOI crieKkTpocKomii JOCIiIPKEHO MOP(OJIOTiuHi, CTPYKTYPHI Ta €J1eKTPOHHO-CTPYKTYPHI
XapaKTePUCTUKU cyMilen HaHopo3mipaux Al203+Si02, Al203+TiO2 no i micsst yaapHo-BibpauiiiHoi 06podku Ta
niporeHHux Al203 /SiO2-KoMIO3UTiB. MeTOIOM rajibBaHOCTaTUYHOTO LIUKJIIOBAHHSI NOCIIIIPKEHO 3a/I€XKHICTh
3apsapoBux emHoctel JIJIC 3 katogamu Ha ocHOBi AlI203+Si02 KOMITO3UTIiB, OTPUMaHUX Pi3HUMU METOHAMU, Bif,
ocobmBoCTeN (POPMYBaHHS iX €JIEKTPOHHOI CTPYKTYPH. BUsSIBJIeHO €HepreTUYHUI Nepepo3NoIia BaJl€HTHUX
€JIEKTPOHIB Y HAHOKOMITO3MTAaX BHACJIJOK BUHUKHEHHS MI’)KaTOMHOI B3a€MOZil M)XK IOBEPXHEBUMU aTOMaMU

HAaHOYACTUHOK B pe3yJbTaTi yaapHOo-BibpauifiHoi 06pobku cymimeit AlI203+SiO2. BctaHOBIEHO, IO MisKaTOMHA



B3a€MOJisI MiXX IOBEPXHEBUMU HAHOYACTMHKAMM B OCHOBHOMY € PE3yJIbTaTOM 301JIbIIE€HHS 3aceleHOCTi Op-CTaHiB
BHACJIiOK nepekputTs1 Op-opbiTaneii, Mo IpU3BOAUT N0 36inbieHHs 3apsanoBoi emHocTi JIZIC 3 kaTogom Ha ix
oCHOBI. [Ipu 1poMy TizibKu 3acesieHHs OpIli-3B'43yI04MX CTaHiB CYIIPOBOKYEThCS 3pPOCTAaHHAM 3aps0BOI €MHOCTI
[IpY KOKHOMY HAaCTYITHOMY LJMKJIi, TOJ| SIK 3aC€JIEHHS BUCOKOEHEPreTuYHNX Op*-aHTU3B'A3yI04YMX CTaHIiB
IIPU3BOJAUTS [0 MifBULIEHHS PeKOMOiIHALINHOI 3aTHOCTI iOHIB JIiTil0 i yTBOPEHHS OKCUIIHO] (IaCHBYIOYO]) IIJTiBKU
LiO Ha noBepxHi KatogHoro marepiany JIJIC, mo nepemkokae HaCTyITHOMY MOTr0 LIMKJIIOBaHHi.

2. The morphological, structural and electronic-structural properties of Al203+SiO2, AI203+TiO2 nanoscale
mixtures before and after the shock-vibration treatment and pyrogenic Al203 /SiO2 composites were investigated
in the thesis by the methods of scanning and transmission electron microscopy, X-ray diffraction and emission
spectroscopy. The dependence of the charge capacities of LSC with cathodes based on Al203+SiO2 composites,
obtained by different methods, from the peculiarities of their electronic structure formation was investigated by
the method of galvanostatic cycling. As a result of shock-vibration treatment of AlI203+SiO2 mixtures energy
redistribution of the valence electrons of nanocomposites due to the emergence of interatomic interaction
between the surface atoms of nanoparticles was discovered. It is established that interatomic interaction between
the surface nanoparticles is mainly the result of the increase of Op-states settlement caused by Op-orbitals
overlapping that leads to the increase of charge capacity of LSC with cathode based on them. However, only Opmi-
binding states settlement is accompanied by the increase of charge capacity at each subsequent cycle, while the
settlement of high energetic Op*-anti-binding states leads to the increase of recombination ability of the ions of
lithium and to the formation of LiO oxide (passivating) film on the surface of LSC cathode material that prevents its
subsequent cycling.
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