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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 55.23.13.15

Tema gucepranii:
1. MopdosnoriuHa Ta ¢azosa cTiiikicTe HaHOMopokiB Y203 Ta Y3AI5012, KoHCOi0BaHUX ITPU BUCOKUX TUCKAX.

2. Morphological and phase stability of Y203:Eu3+ and Y3AI5012 nanopowders consolidated at high pressures.

Pedepar:

1. Po6oTy nprcBsi9eHO BCTAHOBJIEHHIO 3aKOHOMiIpHOCTE! OPMYBaHHS CTPYKTypH, (a30BOro CKuany Ta
BrnactuBocteil HIT Y203:Eu3+ Ta Y3AI5SO12, a Takoxk KHM Ha ix ocHOBi, oTpuMaHux mpu Tuckax 4-8 I'Tla. BusHayeHo
YMOBU CUHTe3y ciaboarsomepoBanux HIT Y3AI5012 i3 cepenHiM po3mipoM 4acTUHOK 60 HM METOLOM XiMiyHOTO
criiBocampkeHHs. [TokazaHo, 10 eJIeKTPOCTaTUYHA CTabinizanist cynbdaT-aHiOHaMM [103BOJISE 3HUBUTHU CTYIIiHb
arnomepauii HIT Y3AIS5O12 Ta nigBuiuTy ix akTUBHICTb 1O CITIKaHHS Y ITOPIBHSHHI 3 HecTabinizoBanumu HIT.
BusHnaueHi ymoBU (pOpMyBaHHS BUCOKOHAIIOBHEHMX BOJHUX CyCIIeH3ill HaHonopoukiB Y3AI5012 i3 BMicTOM TBep0i
pevyoBuHU 23 06. %; METOLOM HIIIKEPHOTO JIMTTS OTPUMaHi KOMIIAKTH 3 IIiJIBHICTIO 0 54 % Bif TEOPETHUYHOI.
BcraHossieni ymoBu GopMyBaHHS BUCOKOILIBHUX ( 799 %) MoHOGa3Hux KHM Y3AI5012 i3 po3mipom 3epHa 20 40
HM (P=8 I'Tla, T=350 450°C). Businieno ¢azoBy HecTabinbHiCTh HaHONOPOILIKiB Y3AI5012, KoHCOinoBaHuX pu P=8
I'Tla, T=550°C, sika nosisirae y posnazi ¢pasu rpanaty Ha YAIO3 ta Al203. JlocifKeHo BILJIMB peasibHOi CTPYKTYpu
KHM Y3AI5012 Ha ix momiHeceHTHi Ta (pisnKo-MexaHiuHi BJaCTUBOCTI. BU3HaUeHi TEXHOJIOTIUHI apameTpu

(opMyBaHHS BUCOKOIIIZIbHUX KOMIIAKTHUX HaHoMarepiaiiB Y203:Eu3d+ ( 299 %) i3 cepenHiM po3Mipom KPUCTAJITIB



10-15 HM MeTOOM KOHCOJITALil HaHocdep B yMoBax ¢azoBoro nepersopenHs. Koncomiganis npu P=8 I'Tla
II03BOJISIE Ha TIOPSIIOK 3HUBUTU TeMIlepaTypy pOpMyBaHHS HamiBlIpo3oporo marepiany Y203:Eu3+ (T=55 % npu
=1100 HM) y IOPiBHSIHHI 3 TPaJULIIMHUM METOJIOM BaKyyMHOTO CITiKaHHSI, 110 II0B'sI3aHE 3 iICTOTHOIO aKTUBALli€l0

IIJIACTUYHOTO CTiKaHHS B YMOBax (pa3oBOro NepeTBOPEHHS Ky6iuHoi Mogu@ikanii Y203 B MOHOKIIIHHY.

2. Thesis is devoted to study the structure, phase composition and properties of Y203:Eu3+ and Y3AI5012
nanopowders and compact nanomaterials on their basis obtained at the pressures of 4 8 GPa. The synthesis
conditions of 60 nm weakly-agglomerated Y3Al5012 nanopowders by co-precipitation method have been
determined. Electrostatic stabilization by sulfate-ions allows one to lower agglomeration degree of Y3AI5012
nanopowders, as well as to increase their sintering activity in comparison with non-stabilized nanopowders. The
formation conditions of highly-loaded water suspensions of Y3AI5012 nanopowders have been determined.
Y3AI5012 compacts with green density up to 54 % have been obtained by slip casting. High-density ( 299 %)
Y3AI5012 compact nanomaterials with 20 40 nm grain size have been obtained by high-pressure consolidation of
nanopowders at P=8 GPa, T=350 450°C. Phase instability of 60 nm Y3AI5012 nanopowders consolidated at P=8 GPa
and T=550°C leads to decomposition of garnet phase into YAIO3 and Al203. The influence of real structure of
Y3AI5012 nanomaterials on their luminescent properties has been studied. The consolidation parameters to obtain
fully dense Y203:Eu3+ nanoceramics with 10 15 nm grain size by transformation-assisted consolidation of
nanospheres at high pressures have been determined. Consolidation at P=8 GPa allows one to lower formation
temperature of Y203:Eu3+ translucent nanoceramics by order of magnitude compared to conventional methods
due to essential activation of a plastic flow during cubic-to-monoclinic phase transition of Y203.

Jdep>kaBHHHM peecTpaniiiHuii Homep JiP:

IIpiopuTeTHHH HANIpSIM PO3BHTKY HayKH i TEXHIKH:
CrpareriyHu# NpioOpHTETHHUI HAIIPSIM iHHOBaLLiMHOI Aig/ILHOCTI:
ITizcyMKH JOCTiI>KEeHHS:

Iyo6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasibHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHS pe3yJIbTaTiB AHCEpPTalii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. IBenibkuit Poman ITaBnoBuu

2. Yavetskiy Roman Pavlovich

KBasigikamis: k.¢.-m.H., 01.04.07
ImenTudikarop ORCID ID: He zactocoyerbcs
JonaTkoBa iHdopmarisi:

IloBHEe HaMEHYBaHHS IOPHIHYHOI 0COOH:



Kopg 3a €IPIIOY:
Micue3HaxoaKeHHS:
dopma BaacHOCTI:
Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocoyerbcs

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. JIutBuHOB JleoHin ApkaziinioBuy

2. JlutBuHOB JleoHin ApKagiioBU4

KBasigikamis: j.1.1., 01.04.07, 01.04.07
ImenTudikarop ORCID ID: He zactocoyerbcs
JonaTkoBa iHdopmanist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. I'punnna Bacuns TumodirioBuy

2. 'punyna Bacuabs TumodiitoBuy

KBasigikanis: k.¢.-m.u., 01.04.07, 01.04.07
InenTudikarop ORCID ID: He 3acrocosyetscs
HoparkoBa indopmamnist:

IloBHe HaliIMeHYBaHHS OPUAUYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHS:

Imentudikarop ROR: He zacrocoyerbcs

PeuenseHTu



VIII. 3akr04Hi BimoMocTi
BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI
TOJIOBH pagu

BaacHe IlpizBuiie Im's ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCifiaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi

OisIJIbHOCTI

Tonmaues Onexkcangp Bosogumuposnd

Tonmaues Onekcanzp BonogumMupoBruy

FOpuenko T.A.



