O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iIKOBHI HOMeP: 0219U000897

Jep>kaBHUH peecTpauiliHUI HOMeEP: 0116U004041

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 13-03-2019

II. Etran BukoHnauus JiP
Homep erany: 3

Ha3Ba eramy: Bruius yMOB CHHTe3y Ta eJIeKTPOHHOI 6yJ0BY CKAHIIaTiB i1 CHIIIKATIB (31 CTPYKTYpPOIO rpaHaTiB)

JI3M Ha moMiHeceHTHi xapaktepuctuku Ce (I1I).
IToyaToK eramy: 01.2018
3akiHyeHHs eTamy: 12.2018

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (260 ITIB ¢izuyHOi 0c00H): Dizuko-XiMiuHMIt IHCTUTYT iM.
O.B.borarcekoro HAH Ykpainu

Kopg 3a €IPIIOY: 03534535

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

TenedoH: 048 766-20-44: pakc 048 765-96-02

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BuzaTkis i KpeguryBaHHs (KITKBK): 6541230

dakTuyHHi 06csar ¢piHaHCYBaHHS (THC. IPH.): 1779.38




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[TligBuineHHs epeKTUBHOCTI JIOMiHeCLeHIlii iOHIB JIaHTaHIIiB Ta iX KOMIIJIEKCIB 32 paxyHOK (PyHKLiOHai3a1ii

JIIraHiB Ta iHKAIICYJIIOBAHHS B TBEPIY MATPULIO

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Improving the efficiency of luminescence of lanthanide ions and their complexes for functionalization of ligands

and encapsulation in a solid matrix

Pedepar yKpaiHCBKOIO:

[Tyrem TBeppodasnbix peakuuii mpu 1300-1320 °C cuHTe3MpoBaHbl akTMBUPOBaHHbIE HoHaMu Ce3d+ Ca3Sc2Si3012 u
CaSc204 - noTeHnuanbHble JIOMUHODOPEI 171 BHEProcOeperaoux CBETOANOAHBIX UICTOUHUKOB OCBEI€HUS.
YCcTaHOBIIEHO, YTO MCNOob30BaHue NaF B KaueCTBe IJIaBHSI-MUHEPAIN3ATOPa IT03BOJISIET ITIOBBICUTh MHTETPAJIbHYIO
MHTEHCUBHOCTb JioMUHecueHuuu Ce3+ B Ca3Sc2Si3012 Ha ~ 20%. Briepsolie B unTepBase 77-800 K uccienoBaHbl
JIIOMUHECLIEHTHbIE CBOMCTBA I10JIy4EHHBIX MaTepurasos. [TokazaHo, 4To B guarnasone temreparyp 293-700 K
TEMIIEPATYPHbIE 3aBUCMOCTH BPEMEHU KU3HU U UHTETPAJIbHOY UHTEHCUBHOCTH JIIOMUHECLEHIIUU NOHOB Ce3+ B
Ca3Sc2Si3012 cymecTBeHHO OTam4aoTcs. CresaHsl BBIBOADL, UTO (2) - BpeMsl )KU3HU JIIOMUHEeCeHIn NOHOB Ce3+
paBHO 71 HC U SBJISIETCS HEU3MEHHBIM BILIOTH 110 700 K, TO ecTb TeMIiepaTypHOe TylIE€HNE JTIOMUHECLIEHLIMY NOHOB
Ce3+ B Ca3Sc2Si3012 HaynHaeTCs IpyY Ype3BbIYaiiHO BbICOKUX Temreparypax (? 750 K) u 1o cpaBHeHUIO ¢
KOMMEPYECKUM JIIOMUHO(OPOM 17151 6esibIX cBeTonnonos Y3A15012:Ce3+ BeipaskeHO ropasno ciabee; (6) -
YMEHbIIIEHNE NHTEHCUBHOCTY JIIOMUHECLeHIIMU NOHOB Ce3+ B Ca3Sc2Si3012 ¢ MoBbIIeHNEM TEMIIEPATYPEHI B
nuanasoHe 350-700 K o6ycyioBeHO He TeMIIepaTypHbIM TylIeHHeM JIOMUHECIEHIINH, a CBSI3aHO C TeMIIepaTypHOI
3aBUCUMOCTBIO KO3 duleHTa NOroleHus B 06J1aCTU MOJIOCH BO30YXAeHU s JioMuHeceHunu 410-480 HM.
[TokazaHo, 4TO AJIMHHOBOJIHOBOE ITOJIOKEHNE MaKCUMyMa JiIoMuHeceHny noHoB Ce3+ B CaSc204 (?max = 512
HM) 00YCJIOBJIEHO [1ByMsl (PaKTOpaMU: 3HAaYUTEJIbHBIM paciiernyienneM Sd-KoHdurypaunu noHa Ce3+
KPHUCTAJIJINYE€CKUM I10JIEM Y OTHOCUTEJIBHO BBICOKOM CTEINEHBIO KOBAJIEHTHOCTY CBSI3U METAJLI-KUCIJIOPO/L.
YCTaHOBJIEHO, YTO YMEHbIIEHNE NHTEHCUBHOCTHU JIIOMUHECIIeHIUY nOoHOB Ce3+ npu Bo30ykaeHnu B obactu 410-
480 HM C TIOBbIIIEHEM TeMIlepaTypsl B nuanaszoHe 350-500 K sBnseTcs ciaencTBreM TepMOCTUMYIMPOBAHOM
VMOHM3AaLUM IIpUMecH - MOHOB Ce3+, a CYIeCTBEHHbIE PA3JINYKs B TEDMUYECKON YCTOMYMBOCTH JIIOMUHECLIEHIINY

Ce3+ B CaSc204 u Ca3Sc25i3012 aBng10TCA CIEACTBUEM PA3IMYUMA B 3JIEKTPOHHON CTPYKTYPE 3TUX COEIUHEHUN.

Pedepar aHIJIiHCBKOIO:

Activated by Ce3+ ions Ca3Sc2Si3012 and CaSc204 - potential phosphors for energy-saving light-emitting diodes
(LED) - were obtained by solid-phase reactions at 1300-1320 °C. It was found that the use of NaF as a flux-
mineralizer allows one to increase the integral luminescence intensity of Ce3+ in Ca3Sc2Si3012 by ~ 20%. For the
first time, the luminescent properties of the materials obtained were studied in the range of 77-800 K. It was
shown that in the temperature range of 293-700 K, the temperature dependences of the decay time and the
integral luminescence intensity of Ce3+ ions in Ca3Sc2Si3012 differ markedly. It was concluded that (a) the
luminescence decay time of Ce3+ ions (71 ns) is constant up to 700 K, i.e. the temperature quenching of the Ce3+
luminescence in Ca3Sc2Si3012 starts at extremely high temperatures (? 750 K) and in comparison with commercial
phosphor for white LEDs Y3AI5012:Ce3+ is much less pronounced; (b) a decrease in the luminescence intensity of
Ce3+ ions in Ca3Sc2Si3012 with increasing temperature in the range of 350-700 K is not due to the temperature
quenching of the luminescence, but is caused by temperature dependence of the absorption coefficient in the
region of 410-480 nm. It was shown that the longer-wavelength position of the luminescence maximum of Ce3+
ions in CaSc204 (?max = 512 nm) compared to other oxide compounds of alkaline-earth metals is due to two
factors: a significant splitting of the 5d configuration of the Ce3+ ion by a crystal field and a relatively high degree
of covalency of metal-oxygen bond. It was found that a decrease in the luminescence intensity of Ce3+ ions upon



excitation in the range of 410-480 nm with increasing temperature in the range of 350-500 K is a result of
thermally stimulated ionization of the impurity Ce3+ ions, and significant differences in the thermal stability of the
luminescence of Ce3+ in CaSc204 and Ca3Sc2Si3012 are due to differences in electronic structure of these
compounds.

Inmexc YIK: 546, 546.650:535.37:547-32:54-386:544.164
Koau TemaTHYHHUX PYOpPHK: 31.17.15

KepiBHuUKH po6oTH

BiacHe IIpizBume Im'sa I1o-6aTbKOBI: €dppromuna H.IT.
HaykoBH# CTyIiHb:

Buene 3BaHHS:

InenTudikarop ORCID ID:

HoparkoBa indopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: JIomiHOPOPY /17151 eHEPro36epiraiodnx CBITIOIOAHNX IKEPEJI CBITIA CKIIAfLy
Ca35¢258i3012:Ce3+ n CaSc204:Ce3+

Ha3zpa HTII anrJiiicbKo0: Phosphors for energy-saving light-emitting diodes Ca3Sc2Si3012:Ce3+ and
CaSc204:Ce3+

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3yJIbTaTH:

l'asy3s 3aCTOCYBaHHS: JlocigKeHHs Ta pO3POGKHU B rasysi ximii
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Orpumano akrusosani Ce3+ Ca3Sc2Si3012 Ta CaSc204. BctaHOB/IEHO (HaKTOPH, 1O 3YMOBIIOIOThH
IIOBrOXBUJIbOBE I0JIOXKEHHS MakcuMyMmy JitoMiHeceHnii CaSc204:Ce3+ (?max= 512 Hm). [TokazaHo, mo
TeMIlIEpaTypHe racinzs joMineceHii ioHiB Ce3+ B Ca3Sc2Si3012 noymHaeThCA NPU HAZ3BUYANHO BUCOKUX
temnepatypax (? 750 K). 3pobeHo BUCHOBOK, 110 akTuBOBaHi Ce3+ Ca3Sc2Si3012 Ta CaSc204 € nepcrekTUBHUMU

JIIOMiHO(pOpamu 17151 IPUCTPOIB ONTOEEKTPOHIKMU.

ConiasibHO-eKOHOMIYHA cipsimoBaHicTs HTTI:

Bnyius HTII Ha mOoBKijIs:

BnposagskeHHs1 HTII: He snpoBamxeHo

ITpakTuyHa peasnizanis HTTI
IToyaTok eramy: Busnauyae HAH Ykpainu
3aKiHYeHHs eTamny:

Crnio>KHMBavi NPOAYKILii: OnTo-esieKTpoHHA IPOMUCTIOBICTD

IlepcneKTHBHI PUHKH: Ykpaina

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHMI 00CAT iHBECTHLLiH, THC. TPH.: 0
IIpaBa, 110 HaAAIOTHCSI iIHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH:
HasaBHicTb 0i3Hec-1yIaHy: Hi
TexHiKO-€eKOHOMiYHE OOrpyHTYBaHHSI: Hi
IloTeH1iaILHUI 00OCST POAASKY, THC. TPH.: 0
OuiKyBaHHI TepMiH OKYIHOCTi (POKiB): -

HMonaTtkoBa indopmarris: --

IX. Biosiorpadiyaui onuc
Berezovskaya 1.V., Khapko Z.A., Voloshinovskii A.S., Efryushina N.P., Dotsenko V.P. The effects of temperature and

impurity phases on the luminescent properties of Ce3+- doped Ca3Sc2Si3012 garnet. J. Luminescence. - V. 195. -
2018. - P. 24-30.



X. 3aKJIlI0YHi BiTOMOCTI
KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABIIiB
€M. Gapneen

[.B. bepe3oBcbka
[.B. [ToynHOK

I.B. CrosiHOBa

A.B. Eroposa

A.O. Kyuep

B.I1. AHTOHOBUY
B.I1. JoueHko
3.J. KnumeHko
M.M. CeMeHULINH
H.B. PycakoBa
H.O. YuBupesa
H.IT. €dprommHa
O.I. Tecmok

O.B. Koposix

O.B. XomeHKO
[L.T. Tora

C.C. Cmona

}O.B. Ckpurnineup

BignoBigasibHHUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedpon

Peectparop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZIOBiZaJIbHUM 32 peeCcTpallilo HayKOBOIi

OisIIBHOCTI

Anpponarti Cepriit AHIpiTOBUY




