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

Tema gucepranii:
1. Boparu enemeHTiB 1I-11I rpyn: cuHTE3 - €J1eKTPOHHA 6yj0Ba - CIIEKTPaJIbHO-JIIOMiHECLIEHTHI BJIACTUBOCTI

2. Borates of group II-1II elements: synthesis - electronic structure - luminescent properties

Pedepar:

1. O6'exT mocnimxeHHs: 6opatu enemeHTiB II-1II rpyn. MeTa nocsinKeHHs: BCTAHOBJIEHHS 3aKOHOMIpPHOCTE! y psfi
CKJIaJ, - CTPYKTypa - eJIeKTPOHHA Oy0Ba - JIIOMiHECLIEHTHI BJIacCTUBOCTI 6opaTiB esiemeHTiB II-1II rpyn, po3pobka
IIPUHLUIIIB iX CIPSIMOBAHOI aKTHBAllii Ta OTPMMAHHS Ha 1iill OCHOBi HOBUX €()EKTUBHUX JIIOMiHECLIEHTHUX
marepianis. Metonu pocnimkenns: POA (gippaxromerp IPOH-2), ITA (mpunan Q-1000), nomiHecLeHTHUI aHai3
(cnextpomeTpu CIIJI-1, MIP-23), IMP (cnekrpometp Bruker MSL-400), I4 cnekrpockoris (criekrpodoToMeTp
Perkin Elmer 21), cnekrpockomnist KP (ciektpometp JPC-24), ciekTpocKomnisi 1UQy3HOro BifOUTTs
(cnekrpodoTtometp Perkin Elmer Lambda 9), enekTpoHHO-KOIMBaNbHA CIIEKTPOCKOIisS. [IpoBeieHo cucTeMaTuyHe
IOCJIiIKeHHS 3aKOHOMIPHOCTE! y pAfli CKJIak, - CTPYKTYypa - eJIEKTPOHHA Oy10Ba - JIIOMiHeCLIeHTHi BJIaCTUBOCTI
6oparis esiemeHTiB II-11I rpyn. BctaHOBEHO, 110 TUII GOpaT-aHiOHA BU3HAYA€ CTPYKTYPY BaJIEHTHOI 30HU O60PaTiB
JIy’)KHO3EMEJIbHUX Ta PilKiCHO3EMEJIbHUX METAIB, & BiIMiHHOCTI Y CTPYKTYpi 60p-KHCHEBOTO KapKacy iCTOTHO
BIUIMBAIOTh HAXAPAKTEPUCTUKHU JOMIIIKOBUX LIeHTPiB. [I0Ka3aHO MOXKJIMBICTD KiJIbKICHOTO ONUCY BIUIUBY Oy0BU

6opaT-aHiOHA Ha CHEKTPATbHO-JIFOMIiHECIIEHTHi BJIACTUBOCTI iOHIB JIAHTAHI/iB B paMKaxX KOHIIEMIIii



€JIEKTPOHEraTMBHOCTI. Briepiie BCTaHOBJIEHO MIKDOCTPYKTYPY LIEHTPIB CBi4€HHS Ta BU3BHAYEHO MEXaHI3M 3apAI0BOi
KomIteHcawjii aHTaHizgiB Ln(IIl) y rasoren6oparax ny>kHo3eMesbHUX MeTaiB (JI3M) cknany M2B509X (M=Ca, Sr,
Ba; X= Cl, Br) ta ¢prop6opaTtax marsito (Mg2BO3F, Mg5(BO3)3F3, Mg3BO3F3). BcTaHOBIEHO 3aJ1€XKHICTD
crabisnbHOCTi ioHiB saHTaHigiB Ln(Il) (Ln=Sm, Eu, Yb) B 60paTax JI3M Bif cTyneHs: KOHAEHcallii 60p-KUCHEBUX
aHiOHIB. BUsIBJIEHO HOBI CIIOJIyKU 3i 3MilIaHMMU OKCMIHUMU aHioHamu La4BVO10, LaB2TaO7. [IposeneHo anani3
CTPYKTYPHHUX OCOOJIMBOCTEN LIUX CIIOJYK Ta BCTAHOBJIEHO (PAKTOPH, 1[0 BU3HAYAIOTH iX CIIEKTPAIbHO-
JIIOMiHECLIEHTHI BJIaCTUBOCTI. PO3p0o6yieHO HOBi MaTepianu AJ1s1 IPUCTPOIB BiobpakeHHs iHpopmallii Ta cucteM
IO3UMETPIi NOBIIbHUX HEUTPOHIB. CTYNiHb YIIPOBA KEHHS: HAMIIBIIPOMUCIIOBI iCIIUTU B YKPAIHCLKOMY AEPKaBHOMY
HAyKOBO-JOCJiTHOMY iHCTUTYTI IpUAMabHUX €JIeKTPOHHO-TIPOMEHeBUX TPyOoK "EpoTpon" (M. JIbBiB) Ta HITO

"TazoTpoHn" (M. PiBHe). Chepa BUKOpUCTaHHS: HEOpPraHiyHa XiMisl, eJIeKTPOHHA [IPOMUCIIOBICTh

2. Object of investigation: borates of group II-1II elements. Aim of investigation: establishment of the regularities in
series: composition - crystal structure - electronic structure - luminescence properties of borates of group II-1II
elements, development of the principles for their direct activation, and obtaining new effective luminescent
materials. Methods of investigation: X-ray (diffractometer DRON-2), thermal analysis (Q-1000), luminescence
analysis (spectrometers SDL-1, MDR-23), NMR (spectrometer Bruker MSL-400), IR spectroscopy
(spectrophotometer Perkin Elmer 21), Raman spectroscopy (spectrometer DFS-24), diffuse reflection spectroscopy
(spectrophotometer Perkin Elmer Lambda 9), electronic vibration spectroscopy. The systematic study of
regularities in a series: composition - crystal structure - electronic structure - luminescence properties of borates
of group II-1II elements has been performed. The borate-anion group is found to determine the valence-band
electronic structure of alkaline earth and rare earth borates. It was shown that the differences in the structure of
boron-oxygen network affect essentially the characteristics of luminescent centers. The possibility of quantitative
description of the influence of borate-anion type on the luminescent properties of lanthanide ions in frame of the
electronegativity concept has been demonstrated. The microstructure of luminescent centers and the
mechanisms for charge compensation for lanthanides Ln(III) in alkaline earth haloborates of composition
M2B509X (M=Ca, Sr, Ba; X= CI, Br) and magnesium fluoroborates (Mg2BO3F, Mg5(BO3)3F3, Mg3BO3F3) were
established for the first time. It was shown that the stability of divalent lanthanides Ln(II) (Ln= Sm, Eu, Yb) in
alkaline earth borates depends on condensation degree of borate anions. The new compounds with mixed oxide
anions La4BVO10, LaB2TaO7 have been found, and the factors determining their luminescence properties have
been ascertained. The new materials for information imaging devices and thermal neutron detection systems have
been developed. Degree of application: semi-industrial tests in Ukrainian State Science-investigation Institute of
Received Electronic Rays Tubes "Erotron” (c. L'viv) and Science Industrial Corporation "Gasotron" (c. Rivne). Field
of application: inorganic chemistry, electronic industry
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