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2. Timukhin Iegor Volodymyrovych
KBasmigikamis:
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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. Cnontyku 1 komnosuuii ¢propuzis i okeugis Eu(1ILII) i Mg, Al, Pb, Sc, Hf: B3aeMogis i1 onTUYHI BJIaCTUBOCTI

2. Compounds and composites of fluorides and oxides of Eu(IIL,II) and Mg, Al, Pb, Sc, Hf: interaction and optical

properties

Pedepar:

1. O6'ext pocaimkenHs: cuctemu EuF3(EuF2)-MFx(MOx/2) (x = 2-4, M = Mg, Al, Pb, Sc, Hf). MeTa nocnigxenns:
OJIEP>KaHHSI ONITUYHMX ITiIBKOYTBOPIOIOYUX MaTEPiasliB 3 MOJIMNIIEHMMU ONTUYHAMMU 1 eKCILTyaTaliliHuMN
BJIACTMBOCTSIMU Ha OCHOBI propunis metasniB MFx (x = 2-4, M = Mg, Al, Pb, Sc, Hf) ix sieryBanusam ¢propumom
epporiio (III). MeToau nocnifgkeHHs: TepMOrpaBUMETPUYHUM i AudepeHLiHNI TepMiUHMIT aHali3; peHTTeHiBCbKUI
(a3oBuUil aHaJIi3; €JIEKTPOHHA CIIEKTPOCKOIIis IUPY3HOTO BiflOMTTS I JIIOMiHECLIEHTHA CIIEKTPOCKOIIis; BUBHAYEHHSI
MAarHiTHOI CpUMHATAUBOCTI MeTooM Dapazes; XiMiUHMI aHAaJli3; TepMidHe BUIIAPOBYBAHHSI y BaKyyMi;
criekTpodoTomeTpis 1 peppakTOMETPisi TOHKOIIIIBKOBUX IIOKPUTTIB; BUBHAYEHHS MEXaHIYHOI ¥ TepMidHOI MilJHOCTI
NOKpUTTiB. TeOpeTHYHi i IpakTUYHi pe3yJbTaTH, HOBM3HA: 3 BUKOPMCTAHHSIM PajliycCiB iOHiB (3 ypaxyBaHHSIM
KOOPAMHALITHOTO 4MCJIa), iX 3apsfiB Ta iOHHOCTI 3B'3Ky 3alIpOIIOHOBAHO NTApaMETP [JIs1 OLiHKY OCHOBHOCTI 3B'S3KiB
MeTaji-HemeTasl AJ1s PTOPUAIB i OKCUIB, IO NO3BOJISIE IPOTHO3YBAaTU YTBOPEHHSI CKJIAIHUX CHOJNYK (PTOPULIB,

OKCHU[IiB)i HaNpsSIMOK OOMIHHMX peakiiil Mk GpTopuzamu i OKCUZAaMu MeTaJsliB. YCTaHOBJIEHO, 10 B3aEMOJis B



cucremi EuF3-MgO Bin6yBaeThcs 32 cxeMolo 06MiHHOI peakuii 3 yrBopeHHsIM MEF2 i okcodropuzis eBporrito
Pi3HOTO CKJIaly.YCTaHOBJIEHO IPMHLIMIIOBO Pi3HUI XapaKTep MPOLECiB BifHOBIEHHS cucteMu EuF3-MgF2
€JIEMEHTHVM CUJIiLIiEM 3 BilCYTHOCTI ¥ y IpUCYTHOCTI MgO 3 yTBOPEHHAM: y iepmioMy Bunanky - EuF2 i SiF4, a B
opyromy -MgF2, EuF2, cumnikatiB a6o ¢propocumikatis Eu(ll), 1110 BUKOpUCTaHO 1J1s1 pO3POOKU METOY BU3HAYEHHS
BMmicTy momimku MgO B MgF2. BusiByieHO siBulle BUAATIEHHS KMCEHbBMICHUX JOMILIOK 3aBISIKA OKMCHO-BiJJHOBHIN
peaxlii y npoLeci TEpMiYHOTO BUIIAPOBYBAaHHS Y BaKyyMi 3pa3kiB cuctem EuF3-MFx, 1m0 103BosIsI€ ofepkatu
TOHKOILJIiBKOBi IOKPUTTS 3 BUHATKOBO BUCOKMMU ONTUYHUMU (KoeillieHT po3citoBaHHs Ha piBHi 10-2-10-3%) i
eKCIIyaTaliiHuMu (MexaHiyHa MilHicTs rpynu 0) BiactuBocTsMU. Chepa BUKOPUCTAHHS: HEOPTaHiYHA XiMis

2. Object of investigation: systems EuF3 (EuF2)-MFx (MOx/2) (x = 2-4, M = Mg, Al, Pb, Sc, Hf). Aim of investigation:
reception of optical film-forming materials with the refined optical and operational properties on the basis of
fluorides of metals MFx (x = 2-4, M = Mg, Al, Pb, Sc, Hf) by their doping with europium (III) fluoride. Methods of
investigation and instruments: thermogravimetric and differential thermal analysis, the X-ray phase analysis,
spectroscopy of diffuse reflectance and luminescence spectroscopy, determination of a magnetic susceptibility by
a Faraday method, chemical analysis, thermal evaporation in vacuum, spectrophotometry and refractometry of
thin-film coats, definition of mechanical and thermal durability of coats. Theoretical and practical results, novelty:
With use of radii of ions (taking into account a coordination number), their charges and ionicity of bonds the
parametre for an estimation of basicity of metal-nonmetal bonds for fluorides and oxides is proposed, that makes
possible to predict formation of the complex compounds (fluorides, oxides) and a direction of exchange reactions
between fluorides and oxides of metals. It is established, that interaction in system EuF3-MgO proceeds under the
scheme of an exchange reaction with formation of MgF2 and europium oxofluorides of a various composition. An
essentially different character of reduction processes of system EuF3-MgF2 by elemental silicon in lack and in the
presence of MgO with formation: in case of the former - EuF2 and SiF4, and in second - MgF2, EuF2, silicates or
fluorosilicates of Eu (1) is established that is used for working out of method of determination of the content of
MgO impurity in MgF2. The phenomenon of removal of oxygen-containing impurities by means of a redox reaction
in the course of thermal evaporation in vacuum of samples of systems EuF3-MFx is revealed, that makes possible
to obtain thin-film coats with exclusively high optical (scattering coefficient at level of 10-2-10-3 %) and
operational (mechanical durability of group 0) properties. Field of application: inorganic chemistry.
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