O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iIKOBHIH HOMeP: 0223U005669

Jep>kaBHUH peecTpauiliHUI HOMEP: 0122U000445

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 26-12-2023

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramny: JlocnimkenHs B3aemopii y cucremax okeus bopy — dpropua merany merogamu JITA,

peHTFCHiBCbKOFO (I)aBOBOI‘O aHaJIi3y Ta CHCKTpOCKOHi‘{HI/IMI/I METOOaMMU.
IToyaToK eTamy: 01.2023
3akiHyeHHs eTamy: 12.2023

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (260 ITIB ¢izuyHOi 0c00H): Dizuko-XiMiuHMIt IHCTUTYT iM.

O. B. borarcbkoro HanioHanbHOI akageMii HayK YKpainu

Kopg 3a €IPIIOY: 03534535

Micue3HaxoaKeHHS: Jlioctnopdceka nopora, 6yx. 86, M. Oneca, Opecobka 0631., 65080, Ykpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

TenedoH: 380487662044

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

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01061, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

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 BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTHuHHi 06car ¢piHaHCYyBaHHS (THC. IpH.): 1996.136




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocimKeHHs BIIMBY KUCJIOTHO-OCHOBHOI B3aeMOZii Ha BIacCTUBOCTI cucteM okcug bopy - ¢propup mertany II-1V
rpyn [lepioguuHoi cucTeMu sIK OCHOBU MaTepiaiB aJis inTepdepenuiiinoi ontuku YO, Bugumoro ta I4 gianasoHiB

CIEKTPY

Ha3zBa po6oTH aHTIJIilICbKOIO:

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

Pedepat ykpaiHCbKOIO:

OG6’eKTOM [OCTiIKEHHS € KUCJIOTHO-OCHOBHA B3a€MOZis y cucteMax okcup, bopy-dropun merainy I1-1V rpym.
MeTo10 po6OTH € BCTaHOBJIEHHS BILJIMBY KMCJIOTHO-OCHOBHOI B3a€MOJIil Ha CTPYKTYPY Ta ONTHUYHI BJIACTUBOCTI
(TOPULIB 1111 MOXJINBOTO 3aCTOCYBAHHS SIK MaTepiasliB iHTeppepeHLiiHOI ONTUKU Pi3HUX [1ialla30HiB CIIEKTPYy. I3
3aCTOCYBaHHSM METO/IiB BUCOKOTEMIIEPATYPHOrO CUHTE3Y Y iIHEPTHOMY CEPELOBUILi, PEHTT€HIBCbKOTO (Pa30BOr0
aHanisy ta I4 cnexkrpockonii npomnyckaHHs 3 Qyp’e nepeTBOPEHHSIM BCTAaHOBJIEHO BiIMiHHOCTI B XapakTepi
3a3HaveHoi B3aemopii. locnimskeHo BiiuB nob6asku B203 no dropupnis MarHio, Ckadgio, lupkownito Ta 'adHio Ha
3B'SI3yBaHHSI OKCHJHUX JOMIILIOK, HAasiBHUX y MaTpULi 6a30BUX MaTepiasiB. BCTaHOBIEHO Pi3HUI XapaKTep B3aeMOii
n06aBKu 3 PTOpUAAMU Pi3HUX MeTalliB. Ba3oBy cnionyky, MgF2 Ta nponykTy ii B3aemogii inenTudikyBanyu MeTogom
peHTreHiBcbKoro ¢pazoBoro aHasizy Ta I cniekTpockomii mpornyckaHHs. 3a yUIMpeHHIM TUpaKkLiiHuX MiKiB 3a
piBHaHHAM llleppepa po3paxoBaHo po3mipu KpucTailitiB MgF2, ki cTaHOBIIATh y cepeiHbOMY 18 HM. [licg
TepMo06po6Ky 3 B203 miku CcTaoTh YiTKIIIMMU, 1O CBifUUTDb IIPO NepekpucTaniisauito. Ha I4 cnekrpax, KpiM cmyr
norJiMHaHHs MgF2, BUsIBI€eHO NeperrnHy, o BifgnosinaoTs MgO, a TakoXX rOCTPUN IiK, 110, MOKJIUBO, HAJIEKUTh
Mg20CI2. [Tixu nornnHanHs B-O nicss BinMUBaHHS €TaHOJIOM CJ1abIIAOTh 32 iIHTEHCUBHICTIO. MeTonom PiTBesnbpna
BCTAHOBJIEHO BMICT cKkiaaHoi crionyku Mg3(BO3)F3 Ha piBHi 6in1s1 9 %. Y Bunanky ScF3, ZrF4 ta HfF4 xapakrep ix
B3aemozii 3 mo6aBkoio B203 BixciigkoByBanu 3a 3miHoo Y criekTpiB nponyckaHHs. 3po6JieHO BUCHOBOK IIPO
BiZICYTHICTb HOBUX CKJIQJHUX CIIOJIYK. Tak, HasBHUM y Burngai gomimku ScOF min gieto B203 nepeTBoproeThCs Ha
Sc203, a y ZrF4 ta HfF4 Big6yBatoTbcs, CKOPilll 32 yce IepeTBOPEHHS NnoaiMopPHuX Moaudikauiit. dropungu
MeTaliB 3 706aBKo B203 € nepcrneKTUBHMMU MaTepiajlaMy 3 HU3bKMM [TOKa3HUKOM 3aJIOMJIEHHS Y

inTepdepeHuiinii ontuui IY4 gianasony cnekrpy.

Pedepar aHI1iliChKOIO:

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 Mg2OCI2 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.

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

Koau TemaTuyHHUX PyOpHK: 31.17.15

KepiBHHUKH po6oTH

BiacHe IIpizBuie Im'sa I1o-6aThKOBI: 3inuenko Bikrop depociitoBny
HayKoBHI CTYIIiHB: 1. X. H.

BueHe 3BaHHS: nmpodecop

Inentudikarop ORCID ID:

JonaTkoBa iHdopmarist:



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

Ha3zsa HTII ykpaiHCBKOIO: Marepias 7151 IOKPUTTS 3 HU3bKMM MTOKA3HMKOM 3aJIOMJIEHHS Ha OCHOBI MgF2 3

nmobaBkoio B203.

Haszsa HTII aurJificbKo0: Coating material with low refractive index based on MgF2 with B203 additive
HTII, sixy nepezn6ayasiocsi CTBOPUTH:

IIpuunnmu, yepe3s aki HTII ne 6ysi0 cTBOpeHoO:

OTpumaHi pe3yJIbTaTH: Marepianu

I'aJIysb 3aCTOCYBaHHSI: OnruyHe Npuago0ylyBaHHs; HalliBIPOBiJHMKOBA TEXHIKa Ta €JIEKTPOHiKa.
PeecTparifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: locnigkenns cnpsmMoBaHO Ha CTBOPEHHS MaTepiasiB fijis iHTepdepeHIifiHOI ONITUKM
yibTpadiosneToBOro, BUAMMOro Ta iH(ppauepBOHOro [1iala3oHiB crekTpy. [lepenbdadeHo 3aCTOCYBaHHS B OIITUMHOMY

Ipuaafo0yAyBaHHi Ta BillCbKOBIN TEXHILLi.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npunuunoBo HOBOI mpoyKIiii (Matepiasis,

TEXHOJIOTI! TOIIO) AJ1s1 3a0e3MeYeHHs] eKCIIOPTHOrO IIOTEeHIialy Ta 3aMileHHIo iMropTy, EkoHoMis maTtepiaiB
Bnyins HTII Ha moBKiJjs:
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaTok eramy: 01.2023
3akiH4YeHHs eTamy: 12.2023
Crno>KuBavi NPOAYKILi: [TifnpreMcTBa ONTUYHOTO IPUIafO6yAyBaHHs YKpaiHu.
IlepcneKTHBHI PHHKH: VkpaiHa, CIIIA, I3pains, kpainu Basrii.
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IlpaBa, 0 HaAAIOThCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS.
IToTeH1iaIbHU O0OCST IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTI (pPOKiB):

HJonaTkoBa iHdopmaris:
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