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IloBHEe HaliMeHYBaHHS IOpUAHUYHOI 0cobu (a6o ITIB ¢iznyHOi 0c00HM): HanjionanbHa akagemis Hayk
Ykpainu

Kopg 3a €IPIIOY: 00019270

Micue3HaxoaKeHHS: BYJL. BoslomuMupceeka, 54, M. Kuis, Kuiscbka 0641., 01030, Ykpaina

dopma ByracHoOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Po3mip opraHisamii:

Tenedon: 380442396594

VI. II>kepeJia, HanpsiMHu Ta oocsiru piHaHcyBaHHs JIiP

IlincraBa ojist npoBemeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbLHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HayK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWTiB Ha mposeneHHs HIIJIKP)

HanpﬂM (l)iHchyBaHHﬂ: 2.1 - pyHmameHTaNbHI JOCIIIPKEHHS
Ixepesa ¢piHaHCYBaHHS

7713 - KOWITH Eep>KO0I0AKeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpeguryBaHHs (KITKBK): 6541030

®dakTuyHui 00cAr ¢piHaHCYBaHHSA (THC. rPH.): 138.3




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CTBOpeHHS1 HOBUX QYHKIIOHQJIbHUX CUCTEM Ha OCHOBI T€TEPOre€HHUX aHCaMO6J1iB METAJIOKCUIHUX HAHOYACTHUHOK.

Ha3sBa po6oTH aHIJIilICbKOIO:

Creation of the new functional systems based on heterogeneous ensembles of metaloxide nanoparticles.

PedepaT ykpaiHCbKOIO:

O6'eKTU NOCHIIXEHHS - OKCUIHI HAHONIOpOWKY ckiaany ZnO, ZrO2-ZnO Ag20(Ag), ixHs CTPYKTypa Ta CTaH
noBepxHi, pazoBa CTabibHICTh, ONTUYHI BIaCTUBOCTI, FeTepoaHcaM6li Ta POTOKATaNITUIHA aKTUBHICTb. MeTa
poOOTH - ONTUMI3yBaHHS XiMiYHMX CKJIaJiB Ta MIPUIOMU OTPUMAaHHS reTePOreHHUX aHCaMOJIiB METaJIOKCUIHUX
YaCTMHOK Ta HAa OCHOBI JJ€TaJIbHOT'O aHaJli3y XapaKTE€PUCTHMK OKPEMUX KOMIIOHEHTIB Ta aHCAMOJIIO B L1iJIOMY,
BUSIBJIEHHS (DAKTOPIB, 110 NPUBOASTD 4O MAaKCMMaJIbHUX €(EKTIiB y BIACTUBOCTAX CKJIAAHOTO Marepiany. MeTonu
PCA, POA, EITP, Y®-Buanma crieKTpocKortisl, pinnaua xpomarorpadis, obinanHanss aisg YO nerpananii penomy. B
po6OTi po3BMHEHA METOMOJIOTISI CUHTE3Yy 6araTOKOMIIOHEHTHUX KOMIIO3UTHUX CUCTeM Ha 6a3i ZnO-ZrO2 /Ag20(Ag).
Metogamu POA, EITP Ta YO-BUAUMOI CIEKTPOCKOIIii BUBUEHO BILJIMB PEKMMY CUHTE3Y (IPUPOAU TPEKYPCOPIB,
TUILY Ta KiJIBKOCTI JIETyI040i JOMILIKY, TEMIIEPATypH) Ha CTPYKTYPY KOMIIO3UTHOTO MaTepiaiy, 1o c(popMOBaHUIL.
PosrnsgayTo 0cobauBocTi popmyBaHHS Ag-BMmicHOro ZnO-0.1mMo01. ZrO2 B 3a71€XXKHOCTI Bif TNy AedeKTiB y MaTpulli
OKCHUJly IMHKY. BUSIBJIEHO, 110 KOMIIO3UTHA CTPYKTypa TUIY MeTajl/OKCul, (OPMYETHCS TiIbKU [1JI1 CUCTEMHU 3
nedeKkramu y aHiOHHIN migrpatui. [11s cucrteM, ki MaioTh gedeKTy y KaTioHHii MiArpaTni crocrepiraeTbcs
PO3YMHHICTD CpibJia B MAaTpULi OKCUY LIMHKY 3 YTBOPEHHSIM APiOHUX aKLeNITOPHUX PiBHiB. [lokazaHo, 110 nosiza
Ipi6HMX aKLeNTOPHUX PiBHIB B MaTpuLli OKCUAY LIMHKY IPU3BOAUTH [0 iHI16ipyBaHHA(POTOKATANITUYHOI aKTUBHOCTI
Matepiany. [TobynoBaHi ¢as3osi miarpamu ZnO-x Mon.% ZrO2, ZnO-x mon. % ZrO2-Ag20, 1110 OTpUMaHi 3 pi3HUX
IIPEKYPCOPIB B fiana3oHi KoHLeHTpauiit ZnO- 10-60 moi. % Ta Temneparyp o6po6ku - 500-1000?C. [TokasaHo, Mo
TUII IPEKYPCOPY BILJIMBA€ HA PO3UYMHHICTb OKCUJYy IMHKY B MAaTpHLii IBOOKCUY LIMPKOHIIO Ta Ha Mepebir MpolieciB
(opMyBaHHS Ta PO3KJIAIAHHS TBEPAUX PO3UMHIB 1IbOTO CKJIANy. PO3IJISIHYTI NUTAaHHS 3B'I3Ky MK CTPYKTYPOIO
KOMIIO3UTHOTO MaTepiajy Ta 0ro ONTUYHMMU BJIACTUBOCTIMU. HayKoBe 3HaY€HHS NOJIsAra€e B BUSBJIEHHI (PaKTOPIB,
1110 BIIUBAIOTh HA XapaKTePUCTUKH, [TOBEiHKY i pouecu popMmyBaHHS CckaanHux cucteM ZnO-ZrO2 /Ag20(Ag) B
yMOBax [lii KOHLIeHTpallii Ta TemnepaTypu. [IpakTuyHe 3Hau€HHS: pO3PO0JIEHO TEXHOJIOTIYHI IPUIOMHU CUHTE3Y
KOMIIO3UTHUX T'€TEPOr€HHUX CHCTEM Ha OCHOBI OKCUAY LIMHKY Ta JBOOKCUIY LIMPKOHIIO, Y TOMY YUCJI, i JIeroBaHi
CIIOJIyKaMH CpibJia, 10 LO3BOJISIE KEPYBAaTH KaTaJIiTUYHOIO aKTUBHICTIO HAHOYACTHHOK IIPH iX OTPUMAaHHI, a TaKOX

iXHIMHM OIITUYHUMMU BJIACTUBOCTSIMMU.

Pedepar aHIJ1iiCBKOIO:

The objects of investigation are the oxide nanopowders of the composition ZnO, ZrO2-ZnO Ag20 (Ag), their
structure and surface state, phase stability, optical properties, heteroencemics and photocatalytic activity. The aim
of the work is to optimize the chemical compositions and methods of obtaining of heterogeneous ensembles of
metal oxide particles based on a detailed analysis of the characteristics of individual components and the ensemble
as a whole, to identify the factors leading to maximum effects in the properties of a complex material. X-ray
analysis, X-ray phase analysis, EPR, UV-Visible spectroscopy, liquid chromatography, equipment for UV
degradation of phenol were used. A methodology for the synthesis of multicomponent composite systems based
on ZnO-Zr0O2 / Ag20 (Ag) has been developed. The effects of the synthesis mode (nature of precursors, type and
amount of doping impurity, temperature) on the structure of the composite material, which was formed, were
studied using X-ray diffraction, EPR, and UV-visible spectroscopy. The features of the formation of Ag-containing
Zn0-0.1 mol ZrO2 depending on the type of defects in the zinc oxide matrix is considered. It was revealed that a
metal / oxide composite structure is formed only for a system with defects in the anion sublattice. For systems
that have defects in the cation sublattice, the solubility of silver in the zinc oxide matrix with the formation of



shallow acceptor levels is observed. It was shown that the appearance of shallow acceptor levels in the zinc oxide
matrix leads to inhibition of the photocatalytic activity of the material. Phase diagrams ZnO-x mol% ZrO2, ZnO-x
mol % ZrO2-Ag20, obtained from various precursors in the range of concentrations of ZnO- 10-60 mol % and
processing temperatures of 500-1000°C is obtained. It is shown that the type of precursor affects the solubility of
zinc oxide in the zirconia matrix and the course of the processes of formation and decomposition of solid solutions
of this composition. The questions of the relationship between the structure of the composite material and its
optical properties are considered. The scientific significance lies in identifying factors that influence the
characteristics, behaviour and processes of the formation of complex ZnO-ZrO2 / Ag20 (Ag) systems under
conditions of concentration and temperature. Practical significance: technological procedures for the synthesis of
composite heterogeneous systems based on zinc oxide and zirconia, including those doped with silver compounds,
have been developed, which makes it possible to control the catalytic activity of nanoparticles during their
preparation, as well as their optical properties.
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