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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PyOPHK: 29.31.23

Tema gucepranii:

1. HuspkoTeMnepaTypHUll CUHTE3, CTPYKTYpa Ta JIOMiHECLIEHTHI XapaKTepPUCTUKHU CKIagHUX (pocdaris Cal0-x-
yMexEuy(PO4)6F2 ta Y1-x-yGdxEuyPO4, (Me=Pb2+, Mg2+)

2. Low-temperature synthesis, structure and luminescent characteristics of complex phosphates Cal0-x-
yMexEuy(PO4)6F2 and Y1-x-yGdxEuyPO4, (Me=Pb2+, Mg2+)

Pedepar:

1. PoboTa npucBsueHa OTPMMaHHIO HU3bKOTEMIIEPATYPHUMU METOJAMU 3 BOJHMX PO34YMHIB T2 BUBYEHHIO
BJIACTUBOCTEN MOJIKPUCTANIYHUX (pocdaTiB i HAHOKPUCTAJIB HA OCHOBI TBEPAUX PO34MHIB 1BOX THUIIIB:
dTopanatuTy Kajbliilo, akTHBOBaHOTo ioHaMmu Eu3+ Ta pigkicHozemenbHUxX opTodocdartis Y1-x-yGdxEuyPO4.
[TpoaHasnizoBaHO BIVIUB aKTUBATOPa, MOJUQiKaTOpa, TEMIIEpaTypy Ta BOJHEBOrO NI0Ka3HMKa Ha (pa3oBUil CKIIa,
MOP(OJIOTiIo Ta JIOMiHECLIEHTHI XapakTepucTuku pocdopiB. MeTogamu peHTreHo(pa30BOro aHali3y BU3HAYEHO
YMOBH YTBOPEHHSI MOHO(a3HOro (PTOpanaTuTy Kajbliiio, akTHBOBAHOTO ioHamu Eu3+, Sm3+, Tb3+, Ce3+, TBepaux
po3umHiB 3aMimenHs Cal0-x-yMexEuy(PO4)6F2 (Me=Pb2+, Mg2+) Ta TBepaux po3uuHiB Y1-x-yGdxLnyPO4.
BcraHOB/IEHO KOHLEHTPAlliliHi MeXi icHyBaHHS MOHO(a3Hux cucreM CalO-yEuy(PO4)6F2, Cal0-x-
yMexEuy(PO4)6F2 Ta mexxa MOpQOTPONHOro Nnepexosy KCEHOTUMY-MOHALUT y PiKiCHO3eMeIbHUX OpTodocdaTax.

BBeneHHs B ONTUYHO HeakTUBHY MaTpulo YPO4 napu coaktusaropy Gd3+ ta aktuBatopy Eu3+y



KOHLIeHTpauiiHux gianasoHax (0?Gd?1 ta 0<Eu?0,02) no3Boauno oTpumaTt €(peKTuBHI pocdopu moMapaH4OBO-
YEepPBOHOTO i YePBOHOTO CBITiHHS 3 BUCOKMM KBaHTOBUM BUXOZOM (?50%) nomiHecteHLii. HuU3bKoTeMrepaTypHUMU
METOJaMU 3 BOOHUX PO34MHIB 3 BUKOPUCTAHHAM cTabinizaTopy ITAK (rosiakpuioBa KUCI0Ta) Ta MiKpPOEMYJIbCill
OTPUMAaHO HaHOKpUCTanu pocdariB y BUIJISLi HAHOHUTOK Ta HAHOIJIACTUHOK Pi3HOro po3Mmipy. BuB4eHO BIIMB

MOpPdoJI0rii HAHOKPUCTAJIIB HA €(PEKTUBHICTb JIIOMiHECLIEHIii aKTUBYI04O0i oMimKyu Eu3+.

2. Thesis is devoted to obtaining by low-temperature synthesis and study properties of complex micro- and
nanophosphates (fluorapatite Cal0-xMex(PO4)6F2 and Y1-x-GdxPO4) doped with Ln (Ln=Eu3+, Sm3+, Ce3+, Tb3+).
The effect of activator, modificator and growth conditions (temperature, pH) on the phase composition,
morphology and luminescence are studied. With XRD analysis the synthesis conditions of single phase
polycrystalline fluorapatite doped with Ln3+ and Y1-x-yGdxLnyPO4 were established. The limits of existence of
single Cal0-yEuy(PO4)6F2 and Cal0-x-yMexEuy(PO4)6F2 (Me=Pb2+ and Mg2+) were found. In set of LnPO4 the
border of morphotropic conversion from xenotime structure to monazite crystal lattice REE phosphates were
found. Incorporation of activator Gd3+ and coactivator Eu3+ in concentration range 0?Gd?1 and 0<Eu?0.02 in
optical inert matrix YPO4 allows to obtain effective phosphors with controlled spectral composition and high
quantum yield. By low-temperature synthesis with stabilizer PAA (polyacrilic asid) and microemulsion, nanowires
and nanoplates of different size of phosphates studied were formed. The influence of morphology on Eu3+
luminescence is studied.
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