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3MiHHOIO BasieHTHicTIO (MeVO4, MeWO4, Sr2Ce04), Ta CTBOPEHHS riOpUIHAX KOMILJIEKCIB «HAHOKPUCTAJ —
OpraHiyHa MOJIEKYJIa».
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InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tene(bou: 380573410161, 380573404474

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270
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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,
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocnimKeHHs MEXaHi3MiB PeJOKC-aKTUBHOCTI HAHOKPHUCTAJIiB OKCUJIIB, 1[0 MiCTSITh iOHU 3i 3MiHHOIO BaJIEHTHICTIO

(MeVO4, MeWO4, Sr2Ce04), Ta CTBOPEHHS riOpUIHUX KOMIIJIEKCIB «HAHOKPUCTAJ — OPTraHiYHa MOJIEKYJIa».

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Investigation of mechanisms of redox activity of oxide nanocrystals that contain ions with variable valency
(MeVO4, MeW04, Sr2Ce04) and creation of "nanocrystal - organic molecule" hybrid complexes.

Pedepar yKpaiHCBKOIO:

CunresoBaHo HY opToBaHazaris pifKicHo3eMesbHUX esleMeHTiB: ReVO4:Eu3+ (Re= Gd,Y, La), Hanonopoumku
3Mmilanux BaHagaTo-gocdartis iTpito YVxP1-x04, kosoinHi po3unnu 3mimanux HY GdY(VO4)x(PO4)1-x Ta
GdY(VO4)x(PO4)1-x:Eu3+, HaHodactuHku CaWO4, i Sr2CeO4, cuuntunauiitai HY LaF3:Tb3+. BctaHoBIEeHO, O Y
kucHeBo-gedinuTHux HY ReVO4:Eu3+ BinOyBaeTbCs BilHOBJIEHHS YaCTKU ioHiB V5+ o V4+, ski cTabinizoBaHi
KMCHEBVMM BaKaHCisIMU. BcTaHOBJIEHA KIIIOYOBY pOJIb LUX iOHIB B aHTMOKCUAAHTHIN fii HY ReVO4:Eu3+. Briepuie
BCTAHOBJIEHO «TEMHOBY» TeHepallilo akTuBHUX GopM KUCHIO (ADK) B BOZHUX PO3YMHAX, 10 MicTaTh HY
(Gd,Y)VO4:Eu3+. Bnepie BCTaHOBJIEHO, 1110 IPO- 260 aHTUOKCUAAHTHI BjactuBocTi HY oproBaHazaTy rafosiHii-
itpito (Gd,Y)VO4:Eu3+ MoXXyTb OyTU KapMHAJIbHO 3MiHEH] B 3aJI€5KHOCTI BiJ], yMOB I10IlepeiHboi 06pooku HY.
BcraHoBsneHo, mo HY, gxuM npoBoguiacs nonepegHs o6pobka YP-BUIIPOMIHIOBAHHSIM, I€MOHCTPYIOTb
IIPOOKCUIAHTHI BIaCTUBOCTI, TOOTO €(PEKTUBHO reHePyI0Th aKTUBHI (POPMU KUCHIO IIpU nojasnbimomy YP- a6o
PEHTreHiBCbKOMY OIIPOMiHeHHi, Tofii sk HY, mo 36epiranuce y TeMpsBi, HaBMaky, € epeKTUBHUMU
AHTUOKCUJAHTAaMU. 3alIPOIIOHOBAHO MEXaHI3M 3MiHM peloKc-BaacTuBocTer HY oproBaHazaTy rafosiHii-iTpiio
GdYVO4:Eu3+. Brepiie BCTaHOBJIEHO M€XaHi3M PEHTreH-iHIyKoBaHoi reHepauii *OH pagukainis B HU
(Gd,Y)VO4:Eu3+, skuit MO>KHA pO3IiIUTH Ha [Ba npouecku: (i) mpsime *OH reHepyBaHHS 3a y4acCTIO TEPMali30BaHUX
IipoK h+, 1110 yTBOPIOETHCS IPU PEHTI€HIBCbKOMY OIIPOMiHEHH, Ta (ii) peHTreH-CTUMYJIbOBaHe BUBiLIbHEHHS h+, 1110
yrBOpIotoThcsl B HY mif yac nonepeHboi 06po6ku YP-CBITIOM i 3aXOIIIIOIOTHCS HA JIOKAJIbHUX PiBHSIX, YTBOPEHUX
BUIIQIKOBAM IIOTEHLiaJIOM PO3CiI0BaHHS HaJl, BaJIEHTHOIO 30HO0. PO3p06JIEHO KOMILJIEKC 3 6€3BUITPOMIHIOBATIbBHUM
IIEPEHECEHHSM €Heprii eseKTpoHHOro 30yaxeHHs (YO- Ta peHTreHiBebke 30ymkenHs) Mk HY LaF3:Tb3+ ta

OpraHiyHUM OTOCEHCHUOINIZaTOPOM GEHTIIbCbKUI POXKEBUIA, SIKUI1 €PEKTUBHO reHEPY€e CUHIJIETHUIN KUCEHb.

Pedepar aHIJIiHCBKOIO:

Nanoparticles ReVO4:Eu3+ (Re = Gd, Y, La), nanopowders of mixed vanadium-phosphates of yttrium YVxP1-x04,
colloidal solutions of mixed GdY(VO4)x(PO4)1-x and GdY(VO4)x(PO4)1-x:Eu3, nanoparticles CaWO4, and Sr2Ce04,
scintillation nanoparticles LaF3:Tb3+ have been synthesized. It has been established that in oxygen-deficient
ReVO4:Eu3+ NPs the part of V5+ ions is reduced to V4+, which are stabilized by oxygen vacancies. The key role of
the V4+ ions in the antioxidant action of ReVO4:Eu3+ NPs has been established. For the first time, the "dark"
generation of reactive oxygen species (ROS) in aqueous solutions containing (Gd,Y)VO4:Eu3+ NPs has been
revealed. For the first time, it was found that the pro- or antioxidant properties of gadolinium-yttrium
(Gd,Y)VO4:Eu3+ NPs can be dramatically changed depending on the conditions of NPs pre-treatment. It was found
that NPs that were pre-treated with UV radiation exhibit prooxidant properties, i.e. effectively generate reactive
oxygen species with subsequent UV or X-ray irradiation, while NPs stored in the dark are effective antioxidants.
Mechanism for changing the redox properties of gadolinium-yttrium orthovanadate (Gd,Y)VO4:Eu3+ NPs has been
proposed. The mechanism of X-ray-induced generation of *OH radicals in (Gd,Y)VO4:Eu3+ NPs has been
established for the first time, which can be divided into two processes: (i) direct *OH radicals generation with the
participation of thermalized holes h+ formed during X-ray irradiation; (ii) X-ray-stimulated release of h+ formed in
the NPs during pre-treatment with UV- light and captured at local levels formed by the random scattering
potential over the valence band. A complex with non-radiative electronic excitation energy transfer (UV- and X~



ray excitation) between LaF3:Tb3+ NPs and organic photosensitizer Bengal Rose, which efficiently generates
singlet oxygen, has been developed.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zBa HTII ykpaiHCBKOIO: KosoinHi po34MHN OPTOBAaHAATIB PinKiCHO3eMENbHUX eleMeHTiB: ReVO4:Eu3+
(Re= Gd,Y, La), HaHONOPOWIKM 3MillaHUX BaHaHato-¢pocdaris iTpito YVxP1-x04, kosn0igHi po3unnHm 3Mmimannx HY
GdY(VO4)x(PO4)1-x Ta GAY(VO4)x(PO4)1-x:Eu3+, HanodactuHku CaWO4, i Sr2CeO4, cuuntunauinni HY LaF3:Tb3+,
riopupHi kommekcu LaF3:Tb3+ - BeHranbcbkuil poxesuil. yHaamMeHTabHi 3HaHHS CTOCOBHO MEXaHi3MiB peJloKC-

aKTUBHOCTI HaHOYacTUHOK ReVO4:Eu3+ (Re= Gd,Y, La).

Hazpa HTII anrJiiicbKo10: Colloidal solutions of ReVO4:Eu3+ (Re= Gd,Y, La) nanoparticles, nanopowders of
mixed YVxP1-xO4 nanoparticles, colloidal solutions of mixed GdY(VO4)x(PO4)1-x ta GAY(VO4)x(PO4)1-x:Eu3+
nanoparticles, CaWO4 and Sr2Ce0O4 nanoparticles, scintillation nanoparticles LaF3:Tb3+ and hybrid complexes
LaF3:Tb3+ - Bengal Rose. Fundamental knowledge about the mechanisms of ReVO4:Eu3+ (Re= Gd,Y, La)
nanoparticles redox action.

HTII, sixy nepezn6ayasiocsi CTBOPUTH:
IIpuunnmu, yepe3s saki HTII ne 6ysi0 cTBOpeHoO:
OTpuMaHi pe3yJIbTaTH: Marepianu, MeTozu, Teopii

l'asmy3b 3acToCyBaHHS: 72.1 JlocipKeHH il eKCliepUMeHTaIbHi pO3po6KU y cdepi IPUPOJHNYNX i TEXHIYHUX

HayK.
PeecTpaiifiHuil HOMep KapTKH Te€XHOJIOT1ii:

Omnuc HTII: 3anpononoBano Mofiesb, M0 OMKUCY€ POJib iOHIB 3i 3MiHHOK BaJIEHTHICTIO Ta KUCHEBUX BAKAHCIl B
CTPYKTYpi HAHOYACTUHOK OPTOBAHAIATIB PifIKiCHO3EMEJILHUX €JIEMEHTIB Y (POPMYBaHHI iX pelOKC-BJIaCTUBOCTEH;
cuHTe30BaHO HY opToBaHaAaTiB pinKicHO3eMeIbHUX €JIEMEHTIB 3 KEPOBAaHUMU IIPO- 260 aHTUOKCUAAHTHUMU
BJIACTUBOCTAMU. CIIOCTEPEKEHA «TEMHOBA» Ta PEHTIe€H-iHIyKOoBaHa reHepauis *OH pagukanis B HY
(Gd,Y)VO4:Eu3+ Ta 3ar1ponoHOBaHO MeXaHi3My, 110 OIIMCYeE Lii Ipoliecu. Po3po6seHo ribpuaHy KOMIIO3ULII0 CKIany
«cuuHTHIALiHKMNA HY - opranidyHa MoJiekysa pOoTOCEeHCUOiIi3aTop» Ha OCHOBI HaHOYAaCcTUHOK LaF3:Tb3+ ta
[I0Ka3aHO e(PEeKTUBHY reHepalilo KOMIIJIEKCOM CUHIJIETHOTO KMCHIO Ta MiIpOKCHUJII pafuKatis K npu YP-, tax i

PEHTTE€HIBCbKOMY OIIPOMiHEHHI.

ComniannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Toninmuenns SKoCTi XUTTS Ta 30POB's HACENIEHHS,

e€(EeKTUBHOCTI AiarHOCTUKY Ta JIiIKyBaHHS XBOPUX
Bnyius HTII Ha moBKiJjs:
Bnposag>keHHs1 HTII: He snposamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaTok eramy:
3aKiHYeHHs eTamy:
Crnio>KHuBavi NPOAYKILii: Gapmakosioriyni KOMIaHii, 3aKIaiu MEAMYHOTO Ta 6i0OMeUYHOTO Npodiso.
IlepcrieKTHBHI PUHKH: Vkpaina, Kpainu €sporu.
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IoTpiGHMIT 0GCAT iHBECTHILiH, TUC. TPH.:
IIpaBa, 110 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEPLIEHHs POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:



IloTeH1iaIbHUI 0OCAT IIPOJASKY, THC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):
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Becmnanosa, B.B. Omenaena.

HoBossenenns KITKB 6561040. Pinka sikapcbka ¢popma Ha OCHOBI pifKiCHO3eMeJIbHUX MeTalliB Y Gopmi
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