O6J1ikoBa kKapTka HIJIKP

Jep>kaBHuUMH 061ikoBHi HOMep: 0221U100654
Jep>kaBHuUM peecrpaniiinuii Homep: 0120U100133

Bigkpura

Dara peecrpamnii: 08-01-2021

1. ETaniy BUKOHAHHS

Homep eTtamy: 1

Hasga erany: JloCJIipKeHHsI BIIJIMBY OKMCHO - BITHOBHUX peakiiil y cucremax LnF3-Ln'F3 (Ln - Sm, Eu, Tm, Yb; Ln’ - Ce, Pr, Tb)

Ha (OTOIOMIHECIEHIIil0 KPUCTAJIB Ta 3aCTUIIMX I1JIaBiB.
ITowaTok erany: 01-2020
3akiHueHHs eTany: 12-2020

Bup, 3BiTHOTO JOKyMeHTa: [IpOMDIKHMIT 3BiT

2. BukoHaBeupb

Hassa oprasnisanii: Qizuko-ximiuanii incturyt iMm. O.B.Borarceroro HAH Ykpainu
Kog, €IPIIOY /ITIH: 03534535

IlignopsakoBaHicTk: HanioHanbHa akafieMis HayK YKpaiHu

Appeca: Jlioctnopdcebka nopora, 86, m. Oneca, Oznecbka 06:1., 65080, Ykpaina
Tenedon: 380487662044

E-mail: office.physchem@nas.gov.ua

WWW: https://physchem.od.ua/

3. Bnacuuk peayabtatiB HIJIKP (mpoaykiiii)

Ha3Ba opramnisanii: Qizuxo-ximiynuit inctutyT im. O. B. Borarcekoro HauioHasnbHoi akazemii Hayk Ykpainu
Koz €PIIOY /IITH: 03534535

Appeca: Jlioctnopdcerka gopora, 6yz. 86, M. Oxeca, Onecbka 061., 65080, Ykpaina

MignopsaxoBanicTe: HallioHanbHA akanemis Hayk YKpaiHu

Tenedon: 380487662044

E-mail: office.physchem@nas.gov.ua

WWW: https://physchem.od.ua/

4. JI>xkepeJia Ta HanpsiMu piHaHCYBaHHSA

IligcTaBa aJ1s1 IpoBeAeHHs POOIT: 34 - IOTroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPraHOM BUKOHABYOI BJIaIM, aKaleMi€lo HayK
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IkepeJio diHaHcyBaHHS: 7713 - KOWITHU IEePKOIOIKETY

dakTuunnii o6csr pinaHcyBaHHs 3a 3BiTHMH eTan: 1507.246 Tuc. rpH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

BriMB OKMCHO-BiTHOBHUX peakliil Ha (POTOMIOMIHECLEHIII0 JIAHTAHINIB y Pi3HUX BAJI€EHTHUX CTaHaX B OKCHUJHO-TaJIOTE€HiTHUX

KpHUCTajiaX Ta KOMIIJIEKCAaxX

Ha3sBa po6oTH (aHrJ1)

The effect of redox reactions on the photoluminescence of lanthanides in different valence states in oxide-halide crystals and

complexes

Pedepar (ykp)

OO6’eKT JOCIHIIKEHHS — OKMCHO-BiJHOBHI NPOLECH Yy CUCTeMax (PTOPUAIB JIAHTaHiiB 3MiHHOi BaJI€HTHOCTiI Ta iX BIUIUB Ha
CIIEKTpaJlbHi BIACTUBOCTI, 30KpEMa, JIIOMiHECILIEHIIil0. MeTa po60TU — PO3BUTOK YSBJIEHB IIPO XiMi3M OKMCHO-BiJHOBHUX P€aKLiil
y cuctemax (pTOPHUAIB JIAaHTAHIZIB 3i 3MiHHOIO BaJIEHTHICTIO y IIPUCYTHOCTI XJIOPUAIB JIY>)KHAX MeTasiB. MeTonu AOCTiIKeHHs —
TEpMOJMHAMI4YHI PO3paxXyHKU MPOLECIB, aHali3 HasSBHUX JAHUX PEHTI€HIiBCbKOTO (PAa3oBOrO aHaslidy, BUCOKOTEMIEpaTypHHUil
CHHTE3 Yy iHEepTHOMY CepelOBUIi, CIIEKTPOCKOMiYHi MeTonu: IY CHeKTpocKomis MpPOIyCKaHHS, CIEKTPOCKOMis IudysHOro
BiIOUTTS, JIOMiHECLIEHTHA CIIEKTPOCKOIisl. BU3HAY€HO BIIJIMB BUCOKOTEMIIEPATypPHOi 06pOOKM Ha ckiaf cucteM LnF3-Ln'F3 (Ln=
Sm, Eu, Tm, Yb; Ln'= Ce, Pr, Tb); Ha OCHOBi JaHUX pEHTreHiBCbKOro (pa30BOro aHaJi3y BUsIBJIEHO HOBI a3y Ha 6asi criosyk LnF2,
BMICT sgKMUX Hanbinpmmit y cucremi EuF3-CeF3. TepmomnHamiyHi pO3paxyHKU HigTBEPAUIIM MOXJIMBICTb OKMCHO-BiIHOBHUX
peakiiiil y 3a3Ha4eHUX cUCTeMax. MeToJoM CIEeKTPOCKOIil Audy3HOro Bi6uTTs, 0co6a1Bo B YO miana3oHi CIEKTPY, a TaKOX
JIIOMIHECIIEHTHOI CIEeKTPOCKOIMii BCTaHOBNIEHO BUHUKHEHHS (a3 ¢ropuzis Ln(ll) B ycix pochimkenux cucremax. OliHKa
PO3YMHHOCTI BUXiTHUX KOMIIOHEHTIB cucTeM y cosboBomy posiuiasi NaCl-KCl nana 3HauenHs 0,2:0,6% mac., 0 € 11032 MeKaMu
YyTJIMBOCTI METOJY peHTreHiBcbkoro (asosoro aHasisy. Haromicts B YO njamasoni y cnekTpax An@ysHOro BiflOUTTS IJIaBiB
BUSBJIEHO pi3Ki 3MiHM, IO BKa3ylOTb HAa MOJKJIMBICTb IpOSIBY iHTEHCUBHOI JIIOMiHeCLeHLii. IHTEHCHBHICTb JIIOMiHECLeHIi
BUSIBUJIACSl 3HAYHO BUIOIO, HDK y MJaBax iHAMBiAyasbHUX (QTOPHUZIB — KOMIIOHEHTIB AOCIIIXyBaHUX CHUCTEM abo GiHapHUX
KpUCTaTiYHUX cucTeM. Y Bunaaky cucremu EuF3-CeF3-NaCl-KCl niaB MicTUTh IpakTUYHO Juile HoHU Eu2+ Ta, MOXJINBO, NOHU
Ce3+, Ce4+ y croiBMipHil KiZIbKOCTi. 3a3Hau€Hy CHCTEMy MOJKHA BBAKaTH IIEPCIIEKTUBHOIO AJiS PO3POOKH I 3aCTOCYBaHHS Y

JIETEKTOpax i JO3MMETPax MOHI3yI040ro BUITPOMIHIOBAHHSI, Y TOMY YHCJIi >)KOPCTKOTO COHSYHOrO Y@ — BUIIPOMiHIOBaHHS.
Pedepar (aHra)

The object of research is redox processes in lanthanide fluoride systems of variable valence and their influence on spectral
properties, in particular, luminescence. The aim of the work is to develop ideas about the chemistry of redox reactions in
lanthanide fluoride systems with variable valence in the presence of alkali metal chlorides. Research methods - thermodynamic
calculations of processes, analysis of available data of X-ray phase analysis, high-temperature synthesis in an inert medium,
spectroscopic methods: IR transmission spectroscopy, diffuse reflection spectroscopy, fluorescence spectroscopy. The
influence of high-temperature treatment on the composition of LnF3-Ln'F3 systems (Ln = Sm, Eu, Tm, Yb; Ln'= Ce, Pr, Tb) is
determined. Based on the data of X-ray phase analysis, new phases based on LnF2 compounds were found, the content of which
is the highest in the EuF3-CeF3 system. Thermodynamic calculations confirmed the possibility of redox reactions in these
systems. The occurrence of Ln(I) fluoride phases in all studied systems was established by the method of diffuse reflection
spectroscopy, especially in the UV range of the spectrum, as well as by luminescent spectroscopy. Evaluation of the solubility of
the initial components of the systems in the salt melt NaCI-KCl gave a value of 0.2:0.6%wt., which is beyond the sensitivity of the
method of X-ray phase analysis. In contrast, in UV range in the diffuse reflection spectra of the melts, sharp changes were
detected, indicating the possibility of intense luminescence. The luminescence intensity was much higher than in the melts of
individual fluorides - components of the studied systems or binary crystal systems. In the case of the EuF3-CeF3-NaCl-KCl
system, the melt practically contains only Eu2+ ions and, possibly, Ce3+, Ce4+ ions in a commensurate amount. This system can
be considered promising for the development and application in detectors and dosimeters.

Inpexc YIK: 546, 546.650:549.4:628.9.037



Kopgu Temarnynux pyopuxk HTI: 31.17.15
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HasBa npoaykii (yKp): MaTepias /1151 1eTeKTopiB HOHi3yI040ro BUIIPOMiHIOBaHHS
HasBa npoaykrii (anrur): Material for the detectors of ionizing irradiation
OuikyBaHi pe3yJybTaTH: MaTepianu

T'anysb 3acrocyBaHHs: [Ipunano6yayBaHHs

Onuc npogykuii (ykp): [1naB cucremu EuF3-CeF3 Bosiozie ¢poTosoOMiHeCIEHIi€l0 HaI3BUYaltHO BUCOKOI iHTEHCUBHOCTI Y
nianasoHi 420-425 HM (6s1akuTHA 0671aCTh). MaTepias Ha IOro OCHOBI € NEPCIEKTUBHUM JJ1s1 PO3POOKU JETEKTOPIB OHI3yI040T0o

BUIIPOMIHIOBAHHSI, BKJIIOUAI0YM JKOPCTKUI COHSTYHUE ynbTpadiosner.

ConjiasnpHO-eKOHOMIYHa cnpsimoBaHicTh HTII: CTBOpEeHHsI IPMHIMIIOBO HOBOI IIPOAYKIii (MaTepiasiB, TEXHOJIOTIH TOLIO) AJIs

3abe3eyeHHs! eKCIIOPTHOTO NOTeHIiaNy Ta 3aMillleHHI0 iMITopTy, EKOHOMIsI eHepropecypcis
Cragis 3aBepmenocti HTII: 3git mo HAJIKP

BnposazykenHsa HTII: He BnpoBamkeHO

Crpoxku BrnposagaskenHs: 01.202012.2020

Bupo6uuk npoaykuii: ®izuko-ximiuyauii iHctutyT iM. O.B.Boratcbkoro HAH Ykpainu
Cno>kuBayi NpOAyKIii:

IlepcneKTHUBHiI pUHKHU:

IIpaBa iHTe/IEKTYaJIbHOI BJIACHOCTI: 3a 0rOBOpamMu

®opmu Ta ymoBH nepegadi npogykuii: [Ipogax nponykuii, Crinsai HIJIKP
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