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

Tema gucepranii:
1. ®azoBuii ckiiafl, CTPyKTypa Ta MopdosoriyHa cTikicts TBepaux po3unHis (Lul-xEux)203 (x=0,01-0,1) B
PO3MipHO-0OMEKEHOMY CTaHi

2. Phase composition, structure and morphological stability of solid solutions (Lul-xEux)203 (x=0.01-0.1) in size-
limited state

Pedepar:

1. Inceprarnist npucBsYeHa pOo3po01i TEXHOJIOTii OTPMMAaHHS HOBUX €J1Ia00 arjloMepOBaHUX MOHOOMCIIEPCHUX
NOpOIIKiB ABOX TUMiB: (1) 3i cpepuuHnx cyoMikpoyaCcTUHOK TBepAUX po3unHiB (Lul-xEux)203 i (2) i3 kom6iHOBaHUX
rerepoyacTuHOK Tuny "anpo SiO2 /o6osonkKa (Lul-xEux)203", sKi BiANoBigaoTh HEOOXiZHMM BUMOTaMm JJ1st
BUTOTOBJIEHHS (POTOHHUX KPUCTAJIB AJ1s1 BUAUMO] Ai/ISTHKY ONTUYHOTO CIIEKTPY. MEeTO0M TEMIJIaTHOTO CUHTE3Y
OTpUMaHi HaHOMIOKPUTTS ZnO "0CTpPiBLEBOI" CTPYKTYpHU Ta TBepAux po3umHiB (Lul-xEux)203 (x=0,01-0,1) ToBIMHOWO
5-50 HM Ha cdepuunux TemiaTtax SiO2 ?=300 HM B rpoLieci ocampykKeHHs 3 BOGHUX PO3YMHIB 3 [TOAATBLIO0
HU3bKOTEMIIEPAaTypHOIO KpUCTasi3allielo IeEpBUHHOrO aMmopdHOro HaHouapy. MeTofamu eJ1eKTPOHHOI MiKpOCKOIii
Ta PEHTTeHiBChKOI AM(paKlii BCTAHOBJIEHO, 110 reTepodacTuHKY "g1po SiO2 /o6osoHKa (Lul-xEux)203" cTabinbHi
Io T?900 ?C, Bulle SKOi iHiLiI0OETHCS B3a€MOIis MK IpOM Ta 000JI0HKOIO 3 yTBOpeHHIM nipu T?1000-1200 ?C
3Mimanux opro- i mipocuinikaris (Lul-xEux)2SiO5, (Lul-xEux)2Si207 i nopymeHHIM cyLinbHOCTI HaHowmapis (1?1200



0C). Cnabo arnoMepoBaHi MOPOLIKY 3 MOHOAUCIIEPCHUX KpucTasniynux cdep (Lul-xEux)203 (x=0,01-0,1)
PETyJIbOBaHOTO JliaMeTPy B AianasoHi ?=40?300 HM Ta pucnepcieto o po3mipax 10% orpumysanu 30jb-Teb
METOJIOM 3 IIOJIaJIbIIO HU3bKOTEMIIEPATYPHOIO KpucTaisauieo (T=600-900 ?C). JocaigKeHi CTpyKTypHO-
Mop(oJioriuHi Ta ¢a3oBi NEPETBOPEHHS CPEepUYHMX YACTUHOK B ITPOLIEC BifINaly 3 BUKOPUCTAHHSIM KOMILIEKCY

METO/IiB TEPMIYHOTO aHaJli3y, PEHTIeHiBCbKOI qudpakiii, [Y-crnexkrpockonii, €1eKTPOHHOI MiKPOCKOIIii TOLIO.

2. Thesis is devoted to the development of the preparation technology of new low agglomerated monosized
powders of two types: (1) based on spherical submicron particles of (Lul-xEux)203 solid solutions and (2) based on
combine "core SiO2 /shell (Lul-xEux)203" heteroparticles, which are have necessary quality for preparing on their
basis photonic crystals for visible spectral range. The nanocovering of the ZnO with "island structure" and solid
solutions (Lul-xEux)203 (x=0,01-0,1) with thickness of 5-50 nm on the spherical SiO2 templates with diameter
?=300 nm was obtained by means of template synthesis during precipitation from water solutions with further
low-temperature crystallization of initial amorphous nanolayer. It was established by microscopy and X-ray
diffraction methods that "core SiO2 /shell (Lul-xEux)203" heteroparticles were stable till T?900 ?C. At higher
temperature (T?1000-1200 ?C) interaction between the core and shell is initiated leading to formation of mixed
ortho- and pyrosilicates (Lul-xEux)2SiO5, (Lul-xEux)2Si207 and to distraction of nanolayer uniformity (T?1200 oC).
Weakly agglomerated powders with monodisperse crystalline spheres (Lul-xEux)203 (x=0,01-0,1) of controlled
diameter in the range of ?=40-300 nm and dispersion of 10% were obtained by means of sol-gel method with
further low-temperature crystallization (T=600-900 ?C). The investigated structurally-morphological and phase
transformations of the spherical particles in the process of annealing were investigated by means of thermal and
X-ray diffraction methods, IR and X-ray photoelectron spectroscopy etc.
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