O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0407U005298
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpauii: 26-12-2007

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. ITip ITaBno BikTropoBuy

2. Pir Pavel Viktorovich

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HaykoBOi ceniaIbHOCTI: 02.00.01

Ha3Ba HayKoBOi cIeniaJIbHOCTI: HeopraniyHa ximis

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JaTa 3axucTy: 05-12-2007

CreniaJbHICTh 32 OCBiTOO: 7.070301

Micue po6oTu 3400yBaya: disuxo-ximiunmii inctutyt im. O.B.Borarcskoro HAH Ykpainu

Kopg 3a € IPIIOY: 03534535

Micue3Haxoa KeHHs: 65080, Ykpaina, Oneca-80, Jioctmopdcbka popora, 86

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIudp cnenianizoBaHoi BYU€HOI pagHy (Pa30Boi CleliaJai30BaHOI BYEHOI pazu): [l 41.219.01
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0c00H: dizuko-ximiunumii inctutyt iMm. O.B.Borarcekoro HAH Ykpainu
Kopg 3a €IPIIOY: 03534535

Micue3HaxoaKeHHs: 65080, Vkpaina, Oneca-80, Jlioctnopdcbka nopora, 86

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau remaTuyHHX PyOpHK: 31.17.15

Tema gucepranii:
1. CuHTE3 Ta CIeKTPaJIbHO-JIIOMiHECLIEHTHI BJIACTMBOCTI OOPATIB JIy’)KHO3EMEJIbHUX METaJliB, aKTUBOBAHUX i0HAMU

JIAHTaHITiB

2. Synthesis and luminescent properties of alkaline earth borates doped with lanthanide's ions

Pedepar:

1. 1.06'exT pocaimkeHHs: 6opatu JI3M Ta TBepZi po34uHu Ha iX OCHOBi.MeTa JOCiIpKEeHHS: 3'1CyBaHHS 3aJ1€5KHOCTI
CIIEKTPJIbHO-JIIOMiHECLIEHTHUX BJIACTUBOCTEN Ln2+(3+) Bi KpHCTaNivHOI CTPYKTYPH Ta €JIEKTPOHHOI OyA0BU
6opartis JI3M, Bu3HaueHHs (PAKTOPIB, 110 O6YMOBJIIOIOTH CTabinizanio Ln2+ KpucTaniyHOO rPaTKOIO Ta ONTHUMI3allis
YMOB OTPUMaHHS e(eKTUBHUX JIOMiHECLIEeHTHUX Ta ONTUYHUX MaTepiaiB.MeTonu JOCTiIKeHHS:
peHTreHo(da30BUil aHai3, AudepeHLiaabHUN TepMiUHMIL aHai3, [Y-crieKTpocKomis, JIoMiHeCcLieHTHa
CIIEKTPOCKOIis.Pe3ybTaTy: Biepllle BUBYEHO CIIEKTPAIbHO-JIIOMiHECLIEHTHI BJIaCTUBOCTI ioHiB Ln2+(3+) (Tm, Yb) B
Sr2B509X (X= Cl, Br), SrB6010, MB204 (M= Ca, Sr), BcTaHOBJIeHa epeKTUBHA BjlacHA Jilo-MiHecueHnis MB204 (M=
Ca, Sr).Ha nigcraBi oTprMaHuX JaHUX [10Ka3aHO, IO CTiMKiCTb ioHiB Ln2+ cyTTeBO 36inbiyeThes y psigi Sr3(BO3)2,
Sr2B205 < SrB204, SrB6010, Sr2B509X (X= Cl, Br) < SrB407.IToka3aHo, 1m0 Kpail GpyHIaMeHTaIbHOTO NOTJIMHAHHS
(?edge) 6oparis JI3M, 110 BUBYAJIMCh, CYTTEBO 3CYBAETLCS Y KOPOTKOXBUJIbOBY 00JIaCTh CIIEKTPY NPU NEPEXO] Bif, ?-
BaB204 no6opartis 3 nosiMepHoo 6ynoBoto - SrB407 ta SrB6010. BectanoBsieHo, 10 3cyB ?edge, 110



crocTepiraetbcs, 00yMOBJIEHUI IBOMA (paKTOpaMU: (2) BiffajeHHsIM S-CTaHiB JI3M Bif] IOTOBKY BajIeHTHOI 30HY; (6)
6inpin edeKTUBHOIO cTabini3alielo (3MEeHIIEHHSIM eHeprii) 2p-CTaHiB aTOMiB OKCUTeHY i3 36i/IbIIeHHSIM CTYIIEeHS

KOHJeHcallii 6opaTHuX aHioHiB.Cdepa BUKOPUCTaHHS: HEOpPraHiyHa XiMis

2. Object of investigation: alkaline earth borates. Aim of investigation: establishment of the influence of crystal and
electronic structure on the luminescent properties of Ln2+(3+) ions in alkaline earth borates, identification of
factors causing the stabilization of Ln2+ by a crystal structure and optimization of the conditions for preparation
of effective luminescent and optical materials. Methods of investigation and instruments: X-ray analysis,
differential thermal analysis, IR spectroscopy, luminescent spectroscopy. Results: Luminescent properties of
Ln2+(3+) (Ln= Tm, Yb) ions in M2B509X (X= Cl, Br), MB6010, MB204, (M= Ca, Sr) borates after high-temperature
annealing in various atmospheres are reported and discussed. It was shown that the stability of Ln2+ increases in
the sequence Sr3(BO3)2, Sr2B205<SrB204, SrB6010, Sr2B509X < SrB407. This tendency can be explained by
taking into account two factors, namely, condensation degree of borate anions and the differences in charge-
compensating mechanismfor Ln3+. A simple criterion is proposed to predict stability of Ln2+ in alkaline earth
borates. The influence of the crystal structure of alkaline earth borates on the spectral position of their
fundamental absorption edge (?edge) is discussed. It was shown that the fundamental absorption edge tends to
shift to higher energy from ?-BaB204 to SrB6010, SrB407. The observed tendency can be considered as a result of
a) a removal of s-alkaline earth states from the top of the valence band; b) a more efficient stabilization of the O 2p
orbitals by covalent bonding with increasing condensation degree of the borate anions. Field of application:
inorganic chemistry, electronic industry.
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