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2. Growth, structure and gas-sensing properties of metal oxide nanopowders.

Pedepar:

1. Po6oTa npucBsiueHa KOMILJIEKCHOMY T€OPETHUKO-EKCIIEPUMEHTaIbHOMY JOCiIKEeHHIO MOP(OJIOTIiUHUX,
CTPYKTYPHUX, JIIOMIHECLIEHTHUX i Ta30CEHCOPHUX BJIACTUBOCTEN HAHOIOPOIIKOBUX METAJI0OKCUIiB.MeTooM
MOJIEKYJISIPHOI IMHAMIKU [IPOBELEHE MaTeMAaTUYHE MOJIE/IIOBAHHS IIPOLLECIB KOHEH Callil i yTBOPEHHS
HaHOKJacTepiB ZnO B XiMiYHO-aKTUBHOMY CEPEIOBUIL] 3 JIa3€PHOI IJIa3MHU T BCTAHOBJIEHI 3aKOHOMIPHOCTI
dbopmyBaHHS po3MipiB, GOpMHU, CTPYKTYPH, KiITBKOCTI OTPUMAHNX HAHOYACTUHOK Bif| IIBUAKOCTI OXOJIOKEHHS
CHACTEMHU Ta [1049aTKOBOi KOHirypatii cuctemu (TUCKy rasy). [IpoBesieHe (isnko-MaTeMaTUyHe MOJEJIIOBAHHS
IIPOLIECIB OKUCJIEHHS HAHOKJIACTEPIB ZN B KUCHEBOMY CEPELOBUII i yTBOPEHHS CTPYKTYP THUILY «SAPO-000J0HKa»
METOJIOM MOJIEKYJIIPHOI IMHAMiK1. BCTaHOBJIEHO 3aJI€KHOCTI CTPYKTypU Ta GOPMHU OTPUMAaHUX HAaHOKJIACTEPIB Bifl

[TI0YaTKOBUX TEMIIEPATyp CUCTEMHU, KOHLIEHTPALllil ra3y Ta po3mipiB HAaHOKJIACTEPIB Zn. BCTaHOBIEHO XapaKkTep 3MiHU



TOBLIVHY Ta 1iJIbHOCTI OKCUIHOTO 1apy HaHOKJIACTEPIB Zn-Zn0 B 3aJIEKHOCTI Bifl I0YaTKOBUX TEMIIEPATYP
CHCTEMM, KOHIIEHTpallii ra3y Ta po3MipiB HAHOKJIACTEPIB Zn. BusBieHi 3aKOHOMIPHOCTI 3aJ1€5KHOCTI TOBIIMHU Ta
IIIJIBHICTI OKCUAHOTO APy HAaHOKJACTEPiB Zn-Zn0O Bif, I0YaTKOBUX TEMIIEPATYP CUCTEMHU, KOHILIEHTpAllii ra3y Ta
po3MipiB HaHOKJIaCTEPIB Zn.BcTaHOBMEHI 0CO6MBOCTI GOTOIOMIHECLIEHTHUX BJIACTUBOCTEN HAHOIMIOPOIMIKOBUX
ZnO, neroBaHux 61arOPOSHUMHU MeTajlaMy, B Pi3HUX ra30BUX CEPeOBUIIAX /111 BUKOPUCTAHHS B ra30Bil
ceHcopui. JocaimkeHo (piznko-ximMiuHi 3aKOHOMIPHOCTI MpolieciB afgcopobiii Ha MoBepxHi HAHOOPOUTKOBOTo ZnO.
BcraHoBseHi 0cO6UBOCTI POTOMIOMIHECIIEHTHUX BIaCTUBOCTEN HAaHOIIOPOIIKOBUX METAaJI00OKCHUIIB HA OCHOBI ZnO,
TiO2, SnO2, B T.u. 1a3epHO-MOIMN(pIKOBAHUX Ta IOBEPXHEBO-JIETOBAaHUX AoMilKkamu Au, Ag, Pt, Ni, Cu, Sn B razax
02, N2, H2, CO, CO2. BusBiieHO XapaKTep ra30CEHCOPHUX BIACTUBOCTEY HAHOIIOPOIIKOBUX METATIOOKCULIB
(apcopOuiiiHa 30aTHICTh, BUIKOLiS, YyTJIUBICTb, CEJIEKTUBHICTb) Ta BUOPAHO KOHCTPYKILiIO i ONITUMaJIbHI MaTepianun

17151 TOOYOBU PEECTPYIOUOi 6araTOKOMIIOHEHTHOI MaTpui (3 X 3).

2. The work is devoted to the complex theoretical and experimental study of the morphological, structural, optical
and sensory properties of metal oxide nanopowders.Molecular dynamics has been used to perform mathematical
modeling of the condensation and formation processes of ZnO nanoclusters in a chemically active envirement, and
to determine the size, shape, structure, number of obtained nanoparticles from the cooling rate of the system, and
the initial configuration of the system (gas pressure). Optimal initial conditions were established for the formation
of stable ZnO nanoclusters. During the analysis it was found, that the main scenario, during the transition to a
lower cooling rates, become coalescence of nanoparticles, and obtained nanoclusters mainly are formed in three
structural phases - amorphous, hexagonal wurtzite and cubic zincblende.Physical and mathematical modeling of
the processes of oxidation of Zn nanoclusters in the oxygen environment and the formation of «core-shell»
structures by molecular dynamics have been carried out. The dependences of the structure and shape of the
obtained nanoclusters on the initial temperatures of the system, the gas concentration and the sizes of the Zn
nanoclusters have been established. And, also, the thickness and density of the oxide layer of Zn-ZnO nanoclusters
were analyzed depending on the initial system temperatures, gas concentration, and the size of Zn nanoclusters.
The regularities of the thickness and density of the oxide layer of Zn-ZnO nanoclusters on the initial temperatures
of the system, the gas concentration and the size of Zn nanoclusters were revealed.The peculiarities of the
photoluminescent properties of ZnO nanopowder doped with noble metals in different gas environments for use in
gas sensors have been studied. Physicochemical regularities of adsorption processes on the surface of ZnO
nanopowder were investigated. The peculiarities of the photoluminescent properties of the nanopowder ZnO,
TiO2, SnO2, WO3 nanopowder, incl. laser-modified and surface-doped Au, Ag, Pt, Ni, Cu, Sn impurities in gases O2,
N2, H2, CO, CO2 and it was found that there is a growth in sensory sensitivity to gases. Also, physicochemical
regularities of formation of adsorption surface electronic states in initial and doped nanopowders during
adsorption of gases have been studied. Established the tendency to reduce the adsorption ability ZnO
nanopowders with decreasing size nanogranules to 40-60 nm.A change of ambient gas composition leads to a
rather significant change in the intensity of the photoluminescence spectrum and its deformation. The most
significant changes in the photoluminescent spectrum were observed for mixed ZnO /TiO2 nanopowders. This
obviously is the result of a redistribution of existing centers of luminescence and the appearance of new
adsorption centers of luminescence on the surface of nanopowders. The nature of the gas-sensing properties of
nanopowder metal oxides (adsorption capacity, speed, sensitivity, selectivity) is revealed, and the design and
optimal materials for the construction of a recording multicomponent matrix (3 x 3) are selected.
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