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1. CuHTE3, CTPYKTYpa Ta €JIEKTPOXiMiYHi BJIACTUBOCTI OKCUIHUX HaHOMATEPialiB.
2. Synthesis, structure and electrochemical properties of oxide nanomaterials.
Pedepar:

1. ¥ nuceprauiiiniii po6oTi Briepiue 31iiiCHEHO LijliCHe eKCIIepUMEHTaIbHEe BUBUEHHS B3a€EMO3B 13Ky MXK yMOBaMU

OTPUMAaHHS Ta CTPYKTYPHUMU I MOPQOJIOriYHUMHU XapaKTepUCTUKAMU HAHOJUCIIEPCHUX OKCUIB TUTAHY, KDEMHIIO,

0JI0Ba, 3a71i3a 1 riipoKCcUly MarHio Ta [OCiI>)KeHO BILJIMB [IUX XapaKTepPUCTUK Ha KiHETUKY IPOLECY pO3psay

JIiTi€EBUX JIKEPEJ CTPYMY 3 KaTOJaMU Ha OCHOBiI CUHTe30BaHUX MaTtepiaiiB. [Io6ynoBaHO Mogesnb nepeodiry rinposisy

TiCl4; nokaszaHo, 10 3MiHa TUITY TiIPOJIi3yI0490ro are’Ta peryysTopa KUcJ0THOCTI, piBHs pH Ta Temneparypu
peakliiiHoro cepefoBUlla, HAsSIBHOCTI 1 TUIy JOMIIIOK [1o3BoJiste oTpuMmyBatu TiO2 3agaHoro ¢pasoBoro ckuamy,
CTYIIeHsI TiipaToBaHOCTi, MOP(OJIOTii NOBEPXHI Ta CTYIEHS arJIOMEPOBAHOCT]I YaCTMHOK. YCTAHOBJIEHO YMOBU
KOHTPOJII0 (pa3oBoro ckiany i mopgosorii HaHokomno-3uris TiO2 /Fe203, TiO2 /V205, TiO2 /Cr203, TiO2
/MnO2 npu pinxodasHomy cuHTe3si. [IosicHeHO cTafiliHui XapakTep Ta POCTEKEHO KiHETHKY [IPOLeCy PO3psLy



JIiTiEBUX JKepeJl CTPYMY 3 KaTOJAMU Ha OCHOBI OTPUMAaHUX PiIKO(a3HUM i miporeHHuM MetogamMu. Po3kpuTo
MeXxaHi3M BIIIMBY afcopboBaHoi H20 Ta xemocop60oBa-HUX IipoKCUJIiB poiecy pospsay JIIC 3 katogamu Ha
OCHOBI TifipaTOBaHUX OKCHiB. OTPUMaHO METOMIOM ITiPOr€HHOIrO0 CUHTE3Y Ta JOCJiIKEHO OKCUAYN TUTAHY 1
KpeMHilo Ta komno3utu TiO2 /Si02, TiO2 /Al1203, TiO2 /SiO02 /Al203. [JoBeneHo, 110 c1adka arperaToBaHiCTb
IipOreHHUX OKCUJIB € NepelyMoBO0 (POPMYBAHHS Ha iX IOBEPXHSX COPOLIMHUX IapiB iHTepKaaTa. Yrepuie
IIOCJIimKeHo iHTepKassLito ioHiB Li+ B oTpyuMaHuii rizporepMasbHUM METOMIOM asibda-KBapi] Ta 3'ssCOBaHO MicClie
JloKasizauii iHTepKasaHTa B HOro CTPyKTypi. JlocainkeHo mexaHismu GpopMyBaHHs HaHOoYacTUHOK Mg(OH)2 npu
rigpoaizi MgCl2 6H20 Tta Bnepie anpo60BaHo Lieil maTepia K 0CHOBY KatogHoi komno3uuii JIIC. 3aiiicHeHo
NOPiBHSIbHUI aHani3 edpekTuBHOCTI 3acTocyBanHs JI[IC HaHOHKCIEpCHOTO SNO2, OTPUMAHOTO 30JIb-TeJIb Ta
niporeHHUM MeTogaMu. Po3pobiieHo croci6 oTpuMaHHs HaHoAucriepcHoro Fe203 TepMivyHUM po3Kia-A0M

LUTPATy 3aj1i3a 3 KOHTposeM $HazoBOro CKiasy Ta MOpOJIOTii OTPHMYBaHOTO MaTepiary.

2. For the first time complete experimental study of the correlation between obtaining conditions and structural
and morphological characteristics of nanodispersed oxides of titanium, silicon, tin, iron and magnesium hydroxide
was done and the impact of these characteristics on the kinetics of the discharge process of lithium power sources
with the cathode on the basis of synthesized materials was studied in the dissertation work. A phenomenological
model of TiCl4 hydrolysis was constructed; it was shown that changing the type of hydrolyzing agent of acidity
regulator, pH level and temperature of the reaction medium, the presence and type of impurities facilitate
obtaining of TiO2 with given phase composition, degree of hydration, surface morphology and degree of particles
agglomeration. The conditions of controlling the phase composition and morphology of nanocomposites

TiO2 /Fe203, TiO2 /V205, TiO2 /Cr203, TiO2 /MnO2 at liquid-phase synthesis was found out. Phasic nature was
explained and kinetics of lithium power sources discharging with the cathode on the basis of the obtained by
liquid-phase and pyrogenic methods was traced back. The mechanism of influence of adsorbed H20 and
chemisorbed hydroxyl process LPS discharge with the cathode on the basis of hydrated oxides was revealed.
Titanium and silicon oxides and composites TiO2 /SiO2, TiO2 /Al203, TiO2 /SiO2 /Al203 were obtained by
pyrogenic synthesis and investigated. It is proved that a weak agglomeration of pyrogenic oxide is a prerequisite
for the formation on their surfaces sorption layers of lithium ions. For the first time intercalation of Li+ ions in the
obtained by hydrothermal method alfa-quartz was studied and a place of lithium ions localization in the structure
was found. The mechanisms of Mg(OH)2 nanoparticles formation at hydrolysis of MgCl2 6H20 was found out and
this material as the basis of cathode composition of LPS was tested. The comparative analysis of the effectiveness
of LPS nanodispersed SnO2, obtained by sol-gel and pyrogenic methods was carried out. A way to obtain
nanodispersed Fe203 by thermal decomposition of iron citrate with control of the phase composition and
morphology of the obtained material.
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