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Pedepar:

1. Incepranifiny po60Ty IIPUCBSIYEHO 3'SICYBAaHHIO 3aJIEKHOCTI MibK yMOBaMU CHHTE3Y, KPUCTATIYHOIO CTPYKTYPOIO U
JIIOMiHECLIEHTHUMMU BJIaCTUBOCTSIMU aKTMBOBaHUX ioHamu yianTaHifiB NaCaPO4 i Cal0(PO4)6(OH)2, ontumisariii
XiMiYHOTO CKJIaZly i YMOB CUHTe3y (YHKI[iOHAaIbHMX MaTepiasiB Ha iX OCHOBi. PO3p0671eHO cI1oci6 ofep:kaHHs
dyHKUioHaNMBHMX MaTepianiB Ha ocHOBI NaCaPO4 misixoM TepMOJIi3y TibpugHOTO KpUCTaI-aMop@pHOTO
npekypcopy, mo Mictute Cal-xNaxHPO4-nH20 (n= 0-2) y sikocTi KpucTaniuyHoi ¢gazu. [lepeBara 1iboro crocody
CHHTe3Y - H13bKa TeMiieparypa yrsopeHHsa NaCaPO4 (450°C). [TokasaHo, 1110 BUKOPUCTAHHS Y SIKOCTi IPEKYPCOPY
Cal-xNaxHPO4-nH20 no3BoJise NOJNIINTU IPaHyJIOMETPUYHUI CKJIa[, IePCIEKTUBHOrO JIoMiHOpOpa
NaCaPO4:Eu2+ i HaBiTh Ipu MOPiBHSIHO BUCOKIiN TemnepaTypi Bunany (950°C) omepskaTu MaTepiaa 3 po3Mipom
yacTok 1-5 MKM. Ha OCHOBI TaHNX JIIOMiHECIIEHTHOI CIIEKTPOCKOITii BCTAaHOBJIEHO, 1110 ioHu Eu2+ 3aiimMaioTh B
NaCaPO4 nepeBakHO M0O3Ullii JIy’KHO3EMEILHOTO MeTaiy. Enekrponna 6ynosa NaCaPO4 y 3Ha4Hiii Mipi
BU3HAYa€eThCS i3071b0BaHUMU pocdaTHUMU rpynamu PO4. BuB4eHO BIIMB YMOB CUHTE3Y i1 KOHLIEHTpallii ioHiB

nanTtadiny Ln3+ (Eu3+, Ce3+) Ha xapakTep ix posnoginy rno nosuuisx Ca B cTpykrypi CalO(PO4)6(OH)2.



BcraHoB€HO, 10 NPU BiTHOCHO MaluX KOHLIEHTpaLiax (<<1 aT.% ) ioHu Ln3+ 3aiimatoTs nepeBaxkHo nosuuii Ca(l). 3i
30ibLIEHHSIM KOHLIEHTPallii i0HiB slaHTaHiza yacTtka Ln3+ y nosuuisx Ca(ll) cyrteBo 3pocTae. BB yMOB CUHTE3Y
Ha pPO3IIOJiJ i0HIB JIaHTaHiAIB 110 no3uwisax JISM y I'AIl Mae cknagHUN xapakTep i BU3HAYa€eThCS [IPOL,ecamMu
(opmyBaHHs 11 B3aemo[ii fJedekTis pi3Hoi npupoau. Kio4osi ciosa: pocdary Kasbliilo, TiApOKCUanaTur,
HU3BKOTEMIIepaTypHUI CUHTE3, JIIOMiHECIeHLisl, eJIeKTPOHHA OyZoBa.

2. The thesis is devoted to study of the relationship between the synthesis conditions, crystal structure and
luminescence properties of lanthanide doped NaCaPO4 and Cal0(PO4)6(OH)2, the optimization of chemical
composition and the preparative conditions of functional materials based on them. A method for obtaining
functional materials based on the NaCaPO4 is developed. It implies thermolysis of the hybrid crystal-amorphous
precursor containing Cal-xNaxHPO4-nH20 (n= 0-2) as a crystalline phase. The advantage of this method is the low
temperature of the NaCaPO4 formation (450°C). It is shown that the use as a precursor of Cal-xNaxHPO4-nH20
allows to improve the particle size distribution of NaCaPO4: Eu2+ - a promising phosphor for light-emitting diodes.
Even at relatively high temperature of the annealing (950°C), a luminescent material with particles' size of 1-5
microns was obtained. Based on the results of luminescence spectroscopy it is shown that Eu2+ ions occupy in
NaCaPO4 predominantly positions of alkaline earth metal. The electronic structure of NaCaPO4 is mainly
determined by the isolated phosphate groups PO4. The effect of synthesis conditions and Ln3+ (Eu3+, Ce3+)-
concentration on the distribution of lanthanide ions on Ca-positions in the structure of Cal0(PO4)6(OH)2 was
studied. It was found that at relatively low concentrations (<<1 at.%) Ln3+ ions occupy mainly the Ca(I) positions.
With increasing concentration of lanthanide ions their fraction in the Ca(Il) position increases significantly. The
influence of synthesis conditions on the distribution of the lanthanide ions on the calcium positions in
Cal0(PO4)6(0OH)2 is complex and determined by the processes of formation and interaction of different defects.
Key words: calcium phosphates, hydroxyapatite, low-temperature synthesis, luminescence, electronic structure.
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