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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTuyHUX pyopHK: 81.09.03

Tema gucepranii:
1. TToni¢pyHKLIioHaNBHI MaTepiasu Ha OCHOBI HAHONIOPOLIKIB OKCU/IB pinKicHO3eMesbHMX eneMeHnTiB R203 (R=Lu, Y)

2. Multifunctional materials based on rare earth oxide nanopowders R203 (R = Lu, Y)

Pedepar:

1. lucepTariito IpuCBsIY€HO PO3POOIIi TEXHOJIOTIi OTPUMAaHHS HOBUX CJ1a60arjoMepOBaHUX MOHOTUCTIEPCHUX
IIOPOUIKIB BOX TUMIB: (1) 3 i30METPUYHUX MOHOKPUCTAIIYHMX HaHOYacTUHOK Lu203, (Lu0,95Eu0,05)203, (2) 3
Mezonopuctux chep Y203, (Y1-xRx)203 (R-La, Eu, Nd) 1715 KOMNO3UTHUX Ta KepaMiyHUX MaTepiajiB Ha iX OCHOBI.
Hanonopoumku okcuis pigkicHodemenbHUX MeTasnis (OP3M) oTpuMyBain METOLOM OCA/IKEHHS 3 PO3UYMHIB, 110
BKJIIOYA€ CUHTE3 [oNepeHMKa (IpeKypcopy) i3 MoAaniblion HU3bKOoTeMIlepaTypHOo KpucTanizauiio (T=600-1100
C). 3 BUKOPUCTaHHSIM KOMILJIEKCY METO/iB TEPMIYHOTO aHaJli3y, peHTreHiBCbKoi audpakuii, [Y-crnexTpockortii,
€JIEKTPOHHOI MiKpOCKOIIii JOCIiI’)KEHO BIJIMB (Pa30BOro Ta XiMiYHOTO CKJIaAy NONepeHUKa Ha CTPYKTYPHO-
mopd@oJioriuni BracTuBocTi HaHONOpOowKiB OP3M. Po3p06ieHO TEXHOJIOTII0 OTPUMAHHS KOMITIO3UTIB "MaTPUIIs
Y203 /nanoBHioBad ZnO" niametpom 70-400 HM Ta gicniepcieto 15% 3 MaTpUYHUM PO3IO/IiIOM HallOBHIOBAyYa.
MeTtogamu e1eKTPOHHOI MIKPOCKOIIii, pEHTTe€HiBChKOI AM(paKilii Ta ONTUYHOI CLIEKTPOCKOIIil BCTAHOBJIEHO, 110
iHTepBaJ TepMidHOi cTabimbHOCTI azu ZnO B nopax cpep Y203 cranoButs 600-700 C Ta BifnoBigae BUCOKOMY

CTYIIEHIO CTEXiOMETPIii aHIOHHOI MiAIPaTKA OKCUAY LIMHKY B YMOBAx HAJIUIIKY KMCHIO. METOJJOM BaKyyMHOTO



crikaHHSl OTpUMaHa onTuyHa kepamika (Lu0,95Eu0,05)203 3 BigHOCHOIO minbHICTIO 99+1%, cepenHiM po3amipom
3epHa 6;113bK0 51 MKM i KoediljieHToM JiiHiliHOTO onTu4yHOro nponyckaiHs 50% B o6sacTi oBxxuH xBuib 500-1100
HM. BcraHoBieHO, o ioHM Eu3+ BUCTYNAIOTh y pOJIi TBEPLOTIBHOI CIIiKaI040i JOMIIIKY IIPU CUHTE3i Kepamiky

Lu203, npuckopowud ii yiiJibHeHHS 32 paXyHOK 301ybleHHS AU(y3iliHOI pyXJIMBOCTI KaTiOHIB.

2. Thesis is devoted to the development of the preparation technology of new monodisperse weakly agglomerated
powders of two types: (1) isometric single-crystal nanoparticles Lu203, (Lu0,95Eu0,05)203, (2) spherical particles
of mesoporous Y203, (Y1-xRx)203 (R-La, Eu, Nd) for composite and ceramic materials based on them. Rare earth
metal oxides (REMO) nanopowders obtained by the method precipitation from solutions including synthesis of
precursor with subsequent low temperature crystallization (T=600-1100 C). Using complex methods of thermal
analysis, X-ray diffraction, infrared spectroscopy, electron microscopy, we investigated effect of phase and
chemical composition of precursor on structural and morphological properties of nanopowders REMO. In the
work established technology for preparation of composites "matrix Y203/ filler ZnO" with diameter of 70-400 nm
(size distribution 15%) and matrix distribution of the filler. Methods of electron microscopy, X-ray diffraction and
optical spectroscopy revealed that the interval of thermal stability of ZnO phase in the pores Y203 is 600-700 C,
which corresponds to a high degree of stoichiometry of anionic sublattice of zinc oxide in an excess of oxygen.
Obtained by vacuum sintering optical (Lu0,95Eu0,05)203 ceramics with a relative density of 99 + 1%, the average
grain size of about 51 microns and coefficient of linear 50% optical transmission in the wavelength range 500-1100
nm. Found that Eu3+ ions act as sintering solid impurities in the synthesis of Lu203 ceramics and speeds up
sinterig by increasing the mobility of the cation diffusion.
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