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V. BimomocTi npo guceprauiio
Mosga guceprarii:

Koau TemaTHYHHUX PyOpPHK: 81.09
Tema gucepranii:

1. CTpyKTypa Ta BJIaCTUBOCTi HAHOCTPYKTYPHUX MaTepialiB Ha OCHOBI Al203, OTpMMaHUX €JIEKTPOHHO-ITPOMEHEBUM

OCaI;KEHHSIM

2. The structure and properties of alumina based nanostructured materials by EBPVD

Pedepar:

1. Inceprauifina po60Ta IPUCBIYEHA JOCIIPKEHHIO CTPYKTYPH Ta BIACTUBOCTEN HAHOCTPYKTYPHUX MaTepialiB Ha
OCHOBI OKCUJY aJIIOMiHiIO, OTPMMAaHUX €JIEKTPOHHO-TIDOMEHEBUM OCAIIP)KEHHSAM, B 3aJIEXKHOCTI Bill TEMIIEPATYPU
koHpeHcarii (100...1100° C) Ta KoHIleHTpaLjii MeTaseBuX AOMIIIOK. PO3IyIsIHYTI TexHOJIOTiYHI npuitomu ioHisari i
3aCTOCYBaHHS JOMIIIKY, 110 BUIATSIEThCS. B po6OTi IpencTaBieni pe3yabTaTy JOCIIKEHHS CTPYKTYPU TOBCTUX
KOHJIEHCATIB OKCUZY aJIIOMiHiI0 Ha HAaHO- i MIKpOPO3MipHOMY PiBHI B 3aJI€JKHOCTI Bifj TEMIIEpPATypU KOHIEHC AL,
OTPMMaHIi 3a JOIIOMOTOI0 CKaHYI04Oi, IPOCBiYyBaJIbHOI €JIEKTPOHHOI MiKPOCKOIIii Ta pEHTT€HOCTPYKTYPHOTO
aHasizy. BctaHOB/IEHO, 1110 BUKOPUCTAaHHS L,00aBOK, 110 BUAAJISIOTHCS, J03BOJIsI€ BapiloBaTU MOPQOJIOrito, po3Mip Ta
Opi€HTAllil0 CTPYKTYPHUX €JIEMEHTIB OKCUAY QJIIOMiHil0. BusHadeHo Haiibinbm epexkrusHi fobasku - NaCl i In.
[TokazaHo, [0 HAHOCTPYKTYPHMUI OKCHUJ, aJIIOMiHIIO € IOPUCTUM, COPOLITHO-aKTUBHUM II0 BiTHOLIEHHIO [0 iOHiB

METAaJIiB i HEMETAaJIiB Ta IEPCIIEKTUBHUM MaTepiasioM 1Jisl OYUILeHHS BOAY. BCTaHOBJIEHO, IO PO3Mip MeTaneBUX



HaHOYaCTUHOK (Bif 2...4 1o 20 HM) B HaHOKoMI03UTaxX Al203-Co KOHTPOJIIOETHCS TEXHOJIOTIYHO - TEMIIEPATYPOIO
nigknanku. [IpencrapyieHi eJIeKTPUYHI i MarHiTHI XapakTepUCTUKU ¢pepoMarHiTHUX HaHoKoMmno3utis Al203-Co.
ExcriepruMeHTasbHO BU3HAYEHO NOPIr NEPKOJIsILii eIeKTpUudHuX BiaactTuBoctel rnpu 70 mac.% Co. BuznaveHi

pexxumu oTpumaHHs TBepaux (HV=20-22 I'Tla) nanokomno3uTiB AI203-Nb i AI203-Mo.

2. The thesis is devoted to the investigation of the structure and properties of alumina based nanostructured
materials by EBPVD depending on temperature of condensation in the range of 100...1100° C and the concentration
of metal component. To extend the spectrum of obtained structures and their properties methods of ionization
and employment of deposition in vapor of reflected second component are considered. Microstructure of thick
alumina condensates (10-100 mkm) depending on the substrate temperature is investigated on nano- and
microscale level using scanning, transmission electron microscopy and X-ray diffraction. Method of deposition in
vapor of reflected second component is proposed to control morphology, size and orientation of Al203 structural
elements. The most effective components - NaCl and In are determined. Sorption characteristics of porous
nanostructured alumina towards ions of metals and nonmetals are presented. The regularities of A1203-Co
nanocomposites formation depending on the condensation temperatures are determined. It is shown that the size
of the metal nanoparticles can be controlled technologically from 2...4 to 20 nm. Electrical and magnetic properties
of ferromagnetic nanocomposites Al203-Co are presented. The percolation threshold of electrical properties is
determined experimentally at 70 wt.% Co. Technological parameters of hard (HV=20-22 GPa) AI203-Nb and
Al203-Mo nanocomposites synthesis are determined.
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