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Pedepar:

1. Y po60Ti BOCKOHAJIEHO Ta afjallTOBAaHO 30J1b-TeJlb Ta MiKPOEMYJIbCiliHIll METOAM OTPMMAHHS HAaHOKPUCTAIIB, 1110
aKTMBOBaHI pifjKicHO3eMeIbHUMU i0HaMU, ckiany Re*203:Re** u Re*2SiO5:Re*™* 1151 104aIbIIOr0 KOMIIAKTyBaHHS
y 06'eMHi 3pa3ku. Po3po6yieHO MeTo, rapsSYux KOOPAUHYIOYMX PO3YNHHUKIB , KOTPUII O3BOJISIE OTPUMYBATH
cTabisbHi Mpo30pi KoJI0iAHI po3unHU HaHOKpUcTaiB Re203 miis cucTteM JIoMiHeCLIeHTHOI Bisyastizauii 6iosorivHux
06'exTiB. CTBOp€EHO 3pa3ku SiO2-MaTpullp, sIKi HAalIOBHEHi aKTUBOBaHUMMU PifIKiCHO3EMeJbHUMU i0HaMU
HaHOKpUCTaJIaMU. BiflpanbOBaHO TEXHOJIOTIYHI METOIM YIIPABJIIHHS CUUHTUIISILIMHUMMU i JIIOMiHECLIEHTHUMU
BJIACTUBOCTSMU CUHTE30BAaHUX OKCUIHNX HAHOKPUCTAJIIB HA OCHOBI PiIKiCHO3€MEJIbHUX €JIEMEHTIB. [Ipn
IOCJiIKeHi JIIOMiHECLIEHTHUX BJIaCTUBOCTEN aKTMBOBAaHMX HaHOKpHUCTasiB Y2SiO5:Pr3+ 6yy10 BCTAaHOBIEHO
AHOMAaJIbHO HU3bKUI NOPIr KOHLEHTpaLiiiHoro racinus 1D2-momMiHecleHnii ioHiB Pr3+ y nopiBHsHHI 3 06'eMHMMU
Kpucrasnamu. EKCriepuMeHTanbHO BCTAHOBJIEHO, IO JOMIIIKOBI ioHM Pr3+ pyXaloThCs 40 pO3rany>KeHOi TOBEPXHi
HaHoKpucTainy Y2SiO5 3a paxyHOK Bocxonsuein audysii, To6To edexty 'opcbkoro. BctaHOBIE€HO, 1110 KOHLEHTpaLis



IOMIIIKOBUX i0HIB Pr3+ y npunosepxHeBomy mapi HaHOKpucTany Y2SiO5:Pr3+ moxke 36i1b11yBaTACh 32 PAXyHOK
TeMIlepaTypHoro Bifnany. Bukopuctanus edexty ['opcbkoro B HaHOKpucTanax Lu2SiO5:Ce3+ 3 oaTKOBUM
BBeJleHHSIM ioHiB Yb3+ Ta Dy3+ 103B0JIMIIO 3HAUHO MiJICUJINTY iX B3a€MO[IIO i CYTTEBO 3HU3UTH 3allaCaHHs eHeprii B
TaKuX 3paskax. EKCiepuMeHTaIbHO MTPOJIEMOHCTPOBAHO HU3KY TEXHIYHMX Ta 6i0MeIULIMHCBKUAX 3aCTOCYBAaHb
CUHTE30BaHUX HAHOKpUCTaJIIB. KJII0YOBi Cj10Ba: HAHOKPUCTAJIM, PiIKICHO3E€MEJIbHI €JIEMEHTU, METOLU CUHTE3Y,
TCJI, ®CJI, momiHecuieHTHe 300paxkeHHs, eeKT ['opcbKoro, 3051b-resb SiO2-MaTpulsl, HyKJI€iHOBI KUCJIOTH.

2. In the thesis sol-gel and microemulsion synthesis methods for obtaining nanodispersed powders activated by
rare-earth ions (Re*203:Re** and Re*2SiO5:Re** compositions) for the subsequent compaction into bulk patterns
have been improved and adapted. The method of "hot coordinating solvents" has been developed, which enables
stable transparent colloidal solutions of nanoparticles Re203 for systems of biological object visualization to be
obtained. Patterns of glass ceramic filled with Re-activated nanocrystals have been produced. Technological
methods for controlling scintillation and luminescent properties of Re-based oxide nanocrystals have been worked
out. Based on the obtained experimental data, the critical parameters for low-temperature synthesis of Re-
activated oxide nanocrystals in the form of both colloidal solutions and powders have been determined.
Investigations of luminescent properties of Y2SiO5:Pr3+ nanocrystals have revealed the abnormal low threshold of
the 1D2 luminescence concentration quenching of Pr3+ ions as compared to the bulk crystal. It has been shown
that the ascending diffusion (Gorsky effect) accounts for the Pr3+ ions moving toward a surface of the Y2SiO5
nanocrystal. In technological aspect, the Gorsky effect is shown to be used for the creation in nanoparticles and
nanowires a large concentration gradient of doped ions with different ionic radii. The application of the Gorsky
effect in Lu2SiO5:Ce3+ nanocrystals co-doped with Yb3+ and Dy3+ ions allows the interaction between ions to be
strongly increased and an energy storage in such nanocrystals to be reduced sufficiently. A number of
technological and biomedical applications of investigated nanocrystals have been demonstrated. Keywords:
nanocrystal, rare-earth elements, method of synthesis, thermo-stimulated luminescence, photo-induced
luminescence, luminescent image, Gorsky effect, sol-gel SiO2-matrix, nucleonic acids.
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