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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

HoBiTHi nigxoau 10 CTBOPEHHS ONTUYHUX CKJIIOKEpPaMiuHMX MaTepiajliB Ha OCHOBI ri6pUAHUX

MiKpO /HaHOCTPYKTYPOBaHNX OKCUJI-BYIJI€llb KOMIIO3UTIB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

New approaches to the production of optical glass ceramic materials based on hybrid micro / nanostructured
oxide-carbon composites

Pedepar yKpaiHCBKOIO:

O6'eKT JOCIIiKEHHS - IPOLLeCH I1ePETBOPEHHS eHeprii 30y )KeHHSs B CKIaJHUX ONITUYHUX LJeHTPaX IOIJIMHAHHS Ta
JIIOMiHEeCLeHLii ri6puAHUX KOMIIO3UTIB Ha OCHOBI OKCUZAIB. [IpeMeT JOoCliIpKeHHs - 3'5ICYBaHHS poJli
MIKPOCTPYKTYpH Ta XiMiYHOTO CKJIaAy Ti6pUAHUX CKJIOKEPaMiYHMX MaTepiasiB TUIY OKCUIHUX, OKCUIHO-
BYIJIELIEBUX Ta OKCUIHO-TIOJIMEPHUX KOMIIO3UTIB Y GOPMYBaHHI iX ONITUYHUX Ta JIIOMIHECIIEHTHUX BJIACTUBOCTET.
MeTo10 IpOeKTy € BUpilleHHs psiay PyHIaMEeHTAIbHUX i IPUKJIaAHUX 33724 B HAIIPsIMi B3aemoJii cBiTia i3
HaHOCTPYKTYPOBaHMMMU LIMPOKO30HHNUMMU TiOPUIHUMU KOMIIO3UTaMU Ta ONTUMI3allisl iX ONTUYHUX BJIACTUBOCTEN
IISIXOM (POPMYBAHHS CKJIQJHUX JIIOMiHECLIEHTHO-aKTUBHUX LIEHTPIB. 3aBAaHHs Po6OTH: 1) ONITUMI3yBaT YMOBU
CHHTe3y paHillle oJlep>KaHuX i BUSIBUTH OCOOJIMBOCTI i 3aKOHOMIPHOCTI YTBOPEHHSI Ta BUSHAYUTH CTPYKTYPY HOBUX
OKCHUJHMX MaTepiaiiBs, ieroBaHux ioHamu P3E, K epCIeKTUBHUX JIIOMIHECLIEHTHUX KPUCTAJIIYHUX KOMIIOHEHTIB
[IPO30PUX TiOPUIHUX OKCUIHO-BYIJIELIEBUX CKIIOKEPAMIiYHUX KOMIIO3UTIB; 2) AJ1s1 Mogudikaliii jroMiHeClieHTHUX
BiactuBocteil JICK y HanpsiMi ninBuiieHHs e peKTUBHOCTI [IepeTBOPEHHS! CBiTJIa ybTpadioneToBoro, GioseToBoro
Ta CUHbOTO [ialla30HiB y JIIOMIHECLIEHTHE BUIIPOMIHIOBAHHS KOBTO-4YE€PBOHOTO [1ialla30HY Ta IiJjBULIECHHS
iHTEeHCHUBHOCTI JIIOMiHecCIeH1lii: a) chopMyBaTHy B HUX, HA OCHOBI i0HiB P3E, ckyiafHi ONTUYHI LIEHTPU MOIJIMHAHHS Ta
JIIOMiHeCHeHIii IIsIXOM BBEJIEHHS [0 CKJIaZly OCTAHHIX: - KaTiOHiB: JIY)KHUX, JIy’)KHO3E€MEJIbHUX Ta PTYTENOAi0HUX
€JIEMEHTIB; - aHiOHIiB ¢TOpY; 3) ONTUMI3yBaTU CIIOCOOU YIIpaBJliHHS CIIiBBiTHOIEHHSIM KPUCTAaIiYyHOi i aMOpHO]
KOMIIOHEHT CKJIOKepaMiYHUX KOMIIO3UTIB Ta KOHLIEHTPALi€l0 CKIaAHUX LIEHTPiB; 4) BATOTOBUTH i IOCTIIUTH
BJIACTMBOCTI (CTPYKTYPHi, MOP(OJIOTiYHi, ONTUYHi, TIOMiHECLIEHTHI) OKCUJHUX i ByTJIeLleBUX KOMIIOHEHTIB Ta
MOJeJIbHUX KOMIIO3UTiB HAa OCHOBI ITOJTIMEPHUX MATPULb i ONITUMi30BaHMX OKCUIHUX KOMIIOHEHTIB; 5) BUTOTOBUTY i
3'ICyBaTU XapaKTEPUCTUKHU riOpUHAX OKCUIHUX CKJIOKEPaMiUHUX OKCUIHO-BYIJIEI€BUX KOMIIO3UTIB, aKTUBOBAaHUX
CKJIATHUMM LleHTpaMu noranHaHHs Ta OJI, 3aTHIME TiaBUIUTH e(EeKTUBHICTD 6iMKX CBITIOAi0 B Ta KpeMHiIEBUX

COHSYHUX €JIEMEHTIB i IPUIATHUMMU [J14 IX HAaHECEHHS Ha MIOBEPXHIO OCTaHHIX MeTogamu 3]1 - IpyKyBaHHS.

Pedepar aHI1iliChKOIO:

The object of the study is the processes of transforming the excitation energy into complex optical absorption
centers and luminescence of hybrid oxide-based composites. The subject of the study is to find out the role of the
microstructure and the chemical composition of hybrid glass-ceramic materials such as oxide, oxide-carbon and
oxide-polymer composites in the formation of their optical and luminescent properties. The purpose of the project
is to solve a number of fundamental and applied problems in the field of light interactions with nano-structured
broadband hybrid composites and optimize their optical properties by forming complex luminescent-active
centers. Objectives of the work: 1) to optimize the conditions of synthesis of previously obtained and to identify the
peculiarities and patterns of formation as well as to determine the structure of new oxide materials doped with
rare-earth ions as perspective luminescent crystalline components of transparent hybrid oxide-carbon glass-
ceramic composites; 2) to modify the properties of luminescent light converters toward of increasing their
efficiency of converting the light of the ultraviolet, violet and blue regions in the luminescent radiation of the
yellow-red region and increasing the intensity of the luminescence (to form, based on RE ions, complex optical
absorption and luminescence centers by introducing in the latter: - cations: alkaline, alkaline earth and mercury-
like elements; - anions: fluorine; 3) to optimize ways of controlling the ratio of the crystalline and amorphous



components of glass-ceramic composites and the concentration of complex centers; 4) to produce model
composites based on polymer matrices with oxide and carbon components and investigate their properties
(structural, morphological, optical, luminescent) 5) to find out the characteristics of hybrid oxide glass-ceramic
oxide-carbon composites with complex absorption centers and PL, capable of increasing the efficiency of white
LEDs and silicon solar cells and suitable for their coating on the surface by methods of 3D printing.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: HaykoBi faHi mo/10 3aKOHOMiPHOCTE} KpUCTastisaLii pO3IIaBIeHUX CObOBUX
CHCTEM, 110 MiCTSTh MOJi6naTH, pocdartu, BaHAAATU JIY)KHUX €JIEMEHTIB Ta 6iCMyTy, JIaHTaHy Ta ix KoMOiHaji;
CTBOPEHHS HOBUX JIIOMiHECLIEHTHUX MaTepiasiB Ha OCHOBI BAaHAJATiB JIETOBAHMMMU i0HAMU PiIKICHO3EMEIbHUX
enemeHTiB Lal-xRExVO4 (RE = Eu, Sm, Er); mexaHi3MiB B3aeMOii Mi>K ByIJIe11eBOI0 Ta OKCHIHOI KOMIIOHEHTOIO
KOMIIO3UTHUX MaTepiaiB Ta KiJIbKiCHMX XapaKTePUCTUK Mi’KaTOMHUX 3B'S13KiB BYIJIELIEBUX HAHOTPYOOK i3
azcopb6OBaHMMU Ha iX IOBEPXHiI MOJIEKYJIIPHUME KoMILiekcamu MIVO42- (MIV=Cr, Mo, W). Hosi ¢iznyni mozei
CKJIaJly Ta CTPYKTYPH LIEHTPiB IIOTJIMHAHHS Ta JIIOMiHecLeHLlii IpolieciB repenayi eHeprii 30y)KeHHS B KpHUCTalax
MosibgaTta UMHKY ZnMoO4. [laHi o0 KopessLii MK KpUCTaliYHOIO CTPYKTYPOIO, €J1IEKTPOHHOIO 30HHOIO

CTPYKTYPOIO Ta OIITUYHNMU BJIACTUBOCTAMUN OKCUIHUX CIIOJIYK, AKi BXOIATH OO CKIagy pOBpO6J’IeHI/IX KOMIIO3UTIB.

Hazpa HTII anri#icbKo¥0: Scientific data on the regularities of crystallization of molten salt systems
containing molybdates, phosphates, vanadates of alkaline elements and bismuth, lanthanum and their
combinations; creation of new luminescent materials based on vanadates doped with ions of rare-earth elements
Lal-xRExVO4 (RE = Eu, Sm, Er); mechanisms of interaction between the carbon and oxide component of composite
materials and quantitative characteristics of interatomic bonds of carbon nanotubes adsorbed on their surface by
molecular complexes MIVO42- (MIV = Cr, Mo, W). New physical models of the composition and structure of
absorption and luminescence centers of excitation energy transfer processes in zinc molybdate ZnMoO4 crystals.
Data on the correlation between crystalline structure, electronic band structure and optical properties of oxide
compounds that are part of the developed composites.

HTII, sixy nepezn6a4asiocsi CTBOPUTH:

Ipuyunu, yepes siki HTII we 0yJ10 cTBOpeHo:
OTpuMmaHi pe3yJIbTaTH:

l'asy3p 3aCTOCYBaHHS: 72. HaykoBi JOCIiIKEHHS Ta PO3POOKY
PeecTpanifiHuii HOMep KapTKH Te€XHOJIOT1ii:

Omnuc HTII: lMposeneni nocnimgkenus mominecuennii Banagaris Lal-xRExVO4 (RE = Eu, Sm, Er) nokasanu, 1o
301/1bLIIEHHS iHTEHCUBHOCTI iX BUIIPOMiHIOBAHHSI MO>KJIMBO JOCSTTH 32 JOIIOMOTOIO CIIiBjIeryBaHHs ioHamu Ca.
[TonepenHs ouLiHKa nosiniueHHs epeKTUBHOCTI OTIIMHAHHS CTAaHOBUTS Bif 20% 1o 60% npu 400 HM Ta Bif, 10% 1o
35% npu 500 HM 117151 HesleroBaHuX i Ca-jleroBaHUX HAHOYACTUHOK, BiiloBinHO. Ha HacTynHuX eTanax
IIPOIIOHYETHCSI BUBYUTU BJIACTUBOCTI 3a3HAUEHUX BAaHAJATIB B CKJISHUX MATPULIX, i3 OJIM3bKUMU [1I0Ka3HUKAMU
3aJI0MJIEHHS, Ta [OJIIMEPHUX MAaTPULAX. [II75X0M TEOPETUYHUX PO3PaXyHKIB €JIEKTPOHHOI CTPYKTYpH Ta
MOPiBHAHHS iX PE3YJIbTATIB 3 €KCIIEPUMEHTAJIbBHUMU JAHUMHU i3 JIIOMiHECLIEHTHOI CIIEKTPOCKOIII] 3'1COBaHO CKJIAJ, Ta
CTPYKTYPY LI€HTPiB IOIVIMHAHHS Ta JIIOMiHECLEHIil Ta POJib TOYKOBUX Ae(EKTIiB, 30KpemMa BaKaHCill KUCHIO, B
IIpoliecax NOTJIMHAHHY CBiTJIa Ta Nepeadi eHeprii 30yIpKeHHs B KpUCTaaax MoJibaata UuHKy, ZnMoO4. llnsxom
PO3paxyHKiB €JIEKTPOHHOI CTPYKTYPH 3'ICOBAaHO MOJIEKYJISIPHI MEeXaHi3MU afcopo1ii okcuaHiHoiB MIVO42-
(MIV=Cr, Mo, W) Ha IoBepXHi HeJIeroBaHUX Ta JIEro

ConiaibHO-€eKOHOMIYHA cnpsamoBaHicTe HTII:
Bnins HTII Ha moBKiJjs:
BnposaaskeHHst HTII: Briposampkeno
ITpakTuyHa peasnizanis HTTI
ITouaToK eramy: 2018
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X. 3akJ1I04Hi BiZOMOCTI
KepiBHHK IOPHANYHOI 0COOH
IlepeJtik 0Cci0O-BHKOHABIIiB
Bopuctok Bikrop IBaHOBUY
Kongparenko Cepriit Bikroposuy
Heginvko Cepriii [epacumoBrY
Tepe6inenko Katepuna BononumupisHa
Tecenbko IleTpo OnekcinoBrny
Xvxaui FOpiit AHaTOJiOBUY
Yopnint Bitanin [TetpoBud

Yykosa Okcana BosogumupisHa,
[llep6anpkuii Bacuns [leTpoBuy

Smyk Bacuib [1aBnoBuy
BignoBigasibHUI 3a MiATOTOBKY
00JIIKOBHX JOKYMEHTIB
Tenedpon

PeectpaTtop

KepiBnHuKk Bigginy YKpIHTEI, mo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisiIBHOCTI

Mapruniok Bikrop CeMeHOBAY




