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4. JI>xkepeJia Ta HanpsiMu piHaHCYBaHHSA

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

(rO;IOBHMMU PO3IIOPSIAHUKAMY OIOPKETHUX KOIITIB HA mpoBeaeHHst HIIJIKP)
KIIKBK: 6541030

Hanpsm ¢inancyBanHs: 2.1 - pyHIaMeHTaNbHi TOCTiIKEHHS

J>kepesia piHaHCYBaHHS



IkepeJio diHaHcyBaHHS: 7713 - KOWITHU IEePKOIOIKETY

dakTuunnii o6csr pinaHcyBaHHs 3a 3BiTHMIH eTan: 1996.136 THC. rpH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

JocmipKeHHsT BIUIMBY KUCJIOTHO-OCHOBHOI B3aeMofii Ha BJIACTUBOCTI cucteM okcup bopy - ¢ropupg merany II-IV rpyn

Tlepiogu4HOI crcTeMu SIK OCHOBM MarepiasiB s iHTepdepenuiiiHoi ontuku YO, Bugumoro Ta [Y nianasoHis cekTpy

Ha3sBa po6oTH (aHrJ1)

Investigation of the effect of acid-base interaction on the properties of systems Boron oxide- fluoride of metal of groups II-1V of
the Periodic Table as the basis of materials for interference optics of UV, visible and IR spectral ranges

Pedepar (ykp)

O6’eKTOM JOCTIIKEHHS € KUCJIOTHO-OCHOBHA B3a€MOJis y cucteMax okcup, bopy-dropug merany 1I-1V rpyn. Meroio po6oTu €
BCTQHOBJIEHHSI BIUJIMBY KHCJIOTHO-OCHOBHOI B3aeMOJii Ha CTPYKTYypy Ta OINTW4YHI BJIACTUBOCTI (PTOPUMIB [IJI1 MOXKJIUBOTO
3aCTOCYBaHHS $IK MarepianiB iHTepdepeHLiliHOI ONTUKM Ppi3HUX [iana3oHiB CHEKTpy. [3 3acTOoCyBaHHSIM METO[iB
BHCOKOTEMIIEPATYPHOTO CHHTE3y Y iHEPTHOMY CEpEeJOBUIi, PEHTreHiBCcbKoro asoBoro asamisy Ta [Y cnekTpockomii
nponyckaHHs 3 Oyp’e nepeTBOPeHHSIM BCTAHOBJIEHO BiIMIHHOCTI B XapakTepi 3a3HauyeHoi B3aemofii. JJocaikeHo BIIJIUB J00aBKU
B203 no ¢ropunis Marnito, Ckanpito, LlupkoHito Ta I'adHilo Ha 3B'SI3yBaHHS OKCU[HUX JOMILIOK, HasIBHUX Y MaTpulii 6a30BUX
MmarepiasniB. BctaHOBIEHO pi3HUI XapaKTep B3aeMozii Jo6aBku 3 pTopuAamu pisHuX MeTailiB. ba3oy crosnyky, MgF2 Ta mponyKTu
ii B3aemogii ineHTU(IKyBaIM METOOM PEeHTreHiBCcbKoro ¢azoBoro aHasisy Ta IY crnexkTpockomii MpoIycKaHHS. 3a yHIHUPEHHSIM
IudpakUiiiHuX MikiB 3a piBHsHHAM llleppepa po3paxoBaHO po3Mmipu KpucTaiuiTiB MgF2, siKi CTaHOBJSATh Y CEpeIHbOMY 18 HM.
ITlicnst Tepmoo6pobku 3 B203 miky CTaloTh YiTKIIMMH, IO CBigYUTh NpPO Mepekpucraiizauito. Ha IY cnexrpax, Kpim cmyr
norsiMHaHHg MgF2, BUSsIBJIEHO NeperuHy, 1o BiAnosigaoTs MgO, a TakoxX rocTpuil mik, 110, MOKINBO, HanexxuTb Mg20CI2. Tliku
nornvHanHg B-O micsg BigMUBaHHS €TaHOJIOM CJIa0IIaoTh 3a iHTeHCUBHICTIO. MeTonoM PiTBesibjia BCTAaHOBJIEHO BMICT CKJIagHOL
crioryk Mg3(BO3)F3 Ha piBHi 6ins1 9 %. Y Bunangky ScF3, ZrF4 ta HfF4 xapakrep ix B3aemogii 3 jo6askoto B203 BimciinkoByBanu
3a 3MiHOIO Y crekTpiB mponycKaHHsS. 3pO6JIEHO BUCHOBOK IIPO BiICYTHICTh HOBUX CKJIQOHUX CHOJYK. Tak, HasBHUI y BUIJISAI
pomimku ScOF mip mieto B203 meperBoproerscst Ha Sc203, a y ZrF4 ta HfF4 BinGyBaroThCs, CKOpIll 3a yCe IEPEeTBOPEHHS
nosniMmopdpuux monudikauiii. Gropuay meranis 3 go6aBkoio B203 € nmepcrnekTUBHUMM MaTepiajaMy 3 HU3bKAM ITOKa3HUKOM

3asioMyIeHHs y iHTepdepenninHiil ontuni IY gianmasony crexrpy.
Pedepar (aHra)

The object of research is the acid-base interaction in the boron oxide-fluoride metal systems of groups II-IV. The aim of the
work is to establish the effect of acid-base interaction on the structure and optical properties of fluorides for possible use as
materials for interference optics of various spectrum ranges. Using methods of high-temperature synthesis in an inert medium,
X-ray phase analysis, and IR transmission spectroscopy with Fourier transform, differences in the nature of the specified
interaction were established. The effect of adding B203 to magnesium, scandium, zirconium, and hafnium fluorides on the
binding of oxide impurities present in the matrix of the base materials was investigated. A different nature of the interaction of
the additive with fluorides of various metals has been established. The base compound, MgF2, and its interaction products were
identified by X-ray phase analysis and IR transmission spectroscopy. The size of MgF2 crystallites, which are on average 18 nm,
was calculated from the broadening of the diffraction peaks using the Scherrer equation. After heat treatment with B203, the
peaks become clearer, which indicates recrystallization. In the IR spectra, in addition to MgF2 absorption bands, inflections
corresponding to MgO and a sharp peak possibly belonging to Mg20OCI2 were detected. The B-O absorption peaks after washing
with ethanol weaken in intensity. The Rietveld method determined the content of the complex compound Mg3(BO3)F3 at the
level of about 9%. In the case of ScF3, ZrF4, and HfF4, the nature of their interaction with the B203 additive was monitored by
changes in the IR transmission spectra. It was concluded that there are no new complex compounds. Thus, ScOF present in the
form of an impurity is transformed into Sc203 under the action of B203, and in ZrF4 and HfF4, most likely, polymorphic
modifications take place. Metal fluorides with the addition of B203 are promising materials with a low refractive index.

Ingekc YIK: 546 ,546.273-31: 546.16 + 544.362



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

HTII 1

HaszBa npoaykuii (ykp): Matepiasn 17151 HOKPUTTS 3 HU3bKUM ITOKa3HUKOM 3aJI0MJIEHHS Ha 0cHOBI MgF2 3 mo6askoio B203.
HaszBa npoaykuii (anri): Coating material with low refractive index based on MgF2 with B203 additive

OuikyBaHi pe3yJybTaTH: MaTepianu

T'any3p 3acTocyBaHHs: ONTHYHE NTPUIano0y yBaHHSI; HAMiBIPOBITHUKOBA TEXHiKa Ta €JeKTPOHiKa.

Onuc npoaykuii (yKp): JJociifsKeHHs CTIpSIMOBAaHO HAa CTBOPEHHSI MaTepiasiB s iHTepdepeHLifiHO] ONTUKU
yJIbTPadioseTOBOro, BUAUMOTrO Ta iH(PPadepBOHOrO Aiana3oHiB creKTpy. [lependayeHo 3acTOCyBaHHS B ONITUYHOMY

puIafo6yayBaHHi Ta BilICBKOBIl TEXHIlI.

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

3a6e3eyeHHs! eKCIIOPTHOTO MOTEeHIiaNy Ta 3aMillleHHIo iMIIopTy, EKoHOMiS MaTepiasnis
Cragis 3aBepmenocti HTII: 3git mo HAJIKP

BnposazykenHsa HTII: He BnpoBamkeHO

Crpoku BupoBagykeHHs: 01.202312.2023

Bupo6uuk npoaykuii: ®izuko-ximiyauii inctutyT iM. O.B. Borarcskoro HAH Vkpainu.
CnoskuBavi npoaykuii: [Tinnpuemcrsa onTUYHOrO NpUIafo0yLyBaHHS YKpaiHu.
IlepcnexkTuBHi puHKHU: YKpaiHa, CIIA, I3painb, kpaiHu Banrii.

IIpaBa iHTe/IEKTYaJIbHOI BJIACHOCTI: 3a 0rOBOpamMu

®opmu Ta ymoBH nepegadi npogykuii: CriinipHi HIJIKP
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