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2. Structure and photoluminescent properties of nanopowder metal oxides in gases.

Pedepar:

1. Po6oTa nmpucBsiu€eHa KOMILJIEKCHOMY T€OPETHUKO-€KCIIEPUMEHTATILHOMY JOCiIKEHHIO MTPoLieCiB (OPMyBaHHS
CTPYKTypu MOPQOJIOTii pOCTY Ta eJIeKTPOHHUX BJIaCTUBOCTEN HaHOMaTepiasiB Ha ocHOBI ZnO Ta CKIaAHUX
MeTanookcuis. [IpoBeieHO MaTeMaTUYHE MOJIE/II0BaHHS NIPOLeCiB OPMyBaHHS CTPYKTypU Ta MOpgoJIorii pocTy y
HAHOKJIACTEPIB, a TAaKOXK OKMCJIEHHSI HAHOKJIACTEPIB ZN B KUCHEBOMY CEPEIOBUILi Ta YTBOPEHHS CTPYKTYP TUITY
“a1po-060J10HKA” 32 IOIIOMOTOI0 METOy MOJIEKYJIIPHOI ANHAMIKU. BCTaHOBIIEHO 3aJ1€5KHOCTI CTPYKTYpH i popmu
OTPMMAaHMX HAaHOKJIACTEPIB BiJl IOYaTKOBUX TEMIIEPATYP CUCTEMU, KOHLEHTPALlil ra3y Ta po3MipiB HAHOKJIACTEPiB
Zn. A, TakOX, ITPOAHaJIi30BaHO TOBILIVHY Ta WIJILHICTh OKCUIHOIO APy HAaHOKJIACTEPIB Zn-ZnO B 3aJ1€KHOCTI Bif,
[I0YaTKOBUX TEMIIEPATYpP CUCTEMU, KOHLEHTPALil ra3y Ta po3mipiB HaHOKJIacTepiB Zn. HaBeneHi peaynbrati

€KCIIEPMMEHTAJIbHUX JIOCIII)KeHb CTPYKTYPHUX, (POTOIIOMIHICIIEHTHUX BJIACTUBOCTE CKJIAIHUX HAHOIIOPOLIKOBUX



MeTalIo0KcUiB. BcranosneHi 0co61mBOCTi POTOMIOMIHECIIEHTHUX BJIACTUBOCTEN HAHOIIOPOIIKOBUX METAJIOOKCUIB
Zn0, ZnTiO3, Zn25i04:Mn, ZnGa204, ZnGdO3:Eu, B T.4. 10BepxHEBO-JIErOBaHUX AoMimkamu Pt, Si, Ge y pisHux
ra3oBUX cepeJioBuIlax. [0J0BHOK 0COGIMUBICTIO [T0OYI0BAHOI HAMU CEHCOPHOI CUCTEMU € peecTpallis
($OTOMOMIHICLIEHTHOTO CBiY€HHSI HAHOIIOPOIIKOBOTO MaTepialy METaJI00KCULy ailcOPOOBAaHMMU Ha HbOMY
JacTHMHKaMHU rasy. PesysibraTi GOTONOMIHICLIEHTHUX JOCIIIIPKEeHb J1ajii 3MOT'y BCTAaHOBUTY, L0 [IPY acOpOLii rasis
Ha HaHOIIOPOUIKOBYX METAJIOOKCUIAX MA€ MiClie HE3HAYHE 3MIllleHHS] MAaKCMMYMIB CBiY€HHS 3i CYTTEBOIO 3MiHOIO iX
iHTEeHCUBHOCTE. A TOMy, 6YJI0 3a[IPOIIOHOBAHO PEECTPALLi0 3MiHU caMe He BJIAaCHUX CIIEKTPAJIbHUX XapaKTePUCTUK
HaHOIIOPOUIKOBUX MaTePialiB, a KOJbOPIB iX CBiY€HH4, SIKi CYTTEBO 3MIiHIOIOTBCS IIPU afcopoLii razis. CTBOPEHO
IIporpamHe 3a6e3rnedyeHHs, sKe J03BOoJIsie PO3Ii3HaBaTy ra30Bi KOMIIOHEHTH IMIJIIXOM aHajli3y XapaKkTepy CBIiTiHHS
KOMipOK MaTpUlli Ta BCTAHOBJIEHO JIi€31aTHICTb IOOYJ0BAaHOI ra30CEHCOPHOI CUCTEMHU [1J1s1 pO3Ii3HABAHHS Ta
aHasli3y rasis Ta ix cyMimeii.

2. The work is dedicated to a complex theoretical and experimental study of luminescent, structural and sensory
properties of nanomaterials based on ZnO and complex metal oxides. Mathematical modeling of the processes of
structure formation and growth morphology in nanoclusters, as well as oxidation of Zn nanoclusters in an oxygen
medium and the formation of structures such as "core-shell" using the method of molecular dynamics were
performed. The dependences of the structure and shape of the obtained nanoclusters on the initial temperatures
of the system, gas concentration and size of Zn nanoclusters are established. Also, the thickness and density of the
oxide layer of Zn-ZnO nanoclusters were analyzed depending on the initial system temperatures, gas
concentration and size of Zn nanoclusters. The results of experimental studies of structural, photoluminescent and
gas - sensory properties of complex nanopowder metal oxides are presented. The peculiarities of the
photoluminescent properties of nanopowder metal oxides ZnO, ZnTiO3, Zn2SiO4: Mn, ZnGa204, ZnGdO3:Euy, incl.
surface-alloyed with various impurities Pt, Si, Ge, in different gaseous media. The main feature of the sensor
system we have built is the registration of the photoluminescent glow of the nanopowder metal oxide material
adsorbed on it by gas particles. The results of photoluminescent studies made it possible to establish that during
the adsorption of gases on nanopowder metal oxides there is a minor shift of the luminosity maxima with a
significant change in their intensities. Therefore, it was proposed to register the change not of the intrinsic
spectral characteristics of nanopowder materials, but of the colors of their luminescence, which change
significantly during the adsorption of gases. Analysis of the nature of color changes of cell of the matrix, when the
surrounding atmosphere changes, allows you to analyze the qualitative and quantitative composition of gas
components in the environment. The program which allows to recognize gas components by the analysis of
character of luminescence of cell of a matrix is created and efficiency of the constructed gas sensor system for
recognition and the analysis of gases and their mixes is established.
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