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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

dopmyBaHHS iHHOBaLITHUX (POTOKATANITUMHUX HAHOCTPYKTYPHUX MaTepiaiB Ha ocHoBi ZnO Ta TiO2

Ha3sBa po6oTH aHIJIilICbKOIO:

Development of innovative photocatalytic nanostructured materials based on ZnO and TiO2

PedepaT ykpaiHCbKOIO:

BuBueHo npoliecu pocTy JIETOBaHUX CPi6IOM Ta MarHieM HaHOCTPYKTYp ZnO, BupoujeHux merogom APMOCVD.
BcTraHOBIIEHO, 110 JIETYBaHHSA CPi6I0M HAHOCTPYKTYP ZnO CyTTEBO 30i/bIly€ CMiBBiTHOLIEHHS CIIEKTPAIbHOI
iHTerpasyibHOI iIHTEHCUBHOCTI KpaiioBoi 1o nedekTHOoi HoToMoMiHeCceHllii, 0 pOOUTH iX TePCIEeKTUBHUM 111
BMKOPHUCTAHHS B IKOCTi e(peKTUBHUX (POTOKATATITUIHUX MaTepiasiB. BCcTaHOBIIEHO, 1110 BBEIEHHS i30€/IEKTPOHHOI
IOMIIIKYA MarHiio B ZnO NpUBOIUTD A0 YKPYIHEHHS pO3Mipy HAHOKPUCTAJIITIB Ta OKpaleHHs (GOTONOMIHECeHILii
3a paxyHOK I'eTepyBaHHS TOUYKOBUX fedekTiB ZnO. MeTonoM e1eKTPOHHO-IIPOMEHEBOI0 OCAI )KEHHS BUPOLIEeHi
KOMIIO3ULIiliHi HaHOCTpYyKTypoBaHi miiBku ZnO-Ho. I[TokazaHo, 1110 BBEJIeHHS F'0JIbMil0 IPUBOAUTD [0 30ibIIEHHS
yacy JKUTTS HOCIiB CTpyMy B ItiBKax ZnO, 10 € CIPUATIAUBUM 15 TOKpalieHHs iX GOTOKaTaTiTUYHUX
BiacTuBocTeil. Pozpobseno CVD meTon crHTe3y HaHONOpOWKoBoro komnosura C3N40x /TiO2aHara3, XiMi4HOIO
noslimepu3atieto komnoautis C3N40x /nosiaHinin ta TiO2anaTas /nomnianinid. JocaigkeHo ix ToBepXHEBY
CTPYKTYpY ! ONITUYHi BJIaCTUBOCTI. BcTaHOBIEHO, o0 koMoOiHyBaHHSI C3N40Ox 3 HanouacTuHKamu TiO2anaTa3s Ta
C3N40x,TiO2 aHaTa3 HAHOYACTUHKU 3 0JIiaHIIiIHOM [03BOJIsI€: (i) CYTTEBO 30iMbMUTHU iX KOE)illieHT IOTTIMHAHHS B
BUIMMOMY Jialla30Hi CIieKTpa BUIIPOMiHIOBaHHS, (ii) IpOrHO30BaHO BILJIMBATH Ha IOJIOXKEHHS CIIEKTPa MTOTJIMHAHHS,

110 € [IePCIEKTUBHUM [1JIs MiABUILEHHS iX (POTOKATANITUYHOI €(PEKTUBHOCTI.

Pedepar aHIJ1iHCBKOIO:

The processes of silver and magnesium doped ZnO nanostructures by APMOCVD method have been studied. It is
established that silver doping of ZnO nanostructures significantly increases the ratio of the spectral integral
intensity of the near-band edge emission to the deep-level one, which makes them promising for use as effective
photocatalytic materials. It was found that the introduction of an isoelectronic Mg impurity in ZnO leads to an
increase in the size of nanocrystallites and to improvement in photoluminescence due to the geteration of point
defects in ZnO. Composite nanostructured ZnO-Ho films were grown by electron beam deposition. It is shown
that the introduction of holmium leads to an increase in the lifetime of current carriers in ZnO films, which is
favorable for improving their photocatalytic properties. A CVD method for the synthesis of C3N4Ox / TiO2 anatase
nanopowder composite as well as chemical polymerization of C3N40x / polyaniline and TiO2 (anatase) /
polyaniline composites were developed. Their surface structure and optical properties have been studied. It is
shown that the combination of C3N40Ox with nanoparticles of TiO2 (anatase) and nanoparticles of C3N4Ox and
TiO2 (anatase) with polyaniline allows to: (i) significantly increase their absorption coefficient in the visible range of
the radiation spectrum, (ii) to affect predicted on the position of the absorption spectrum, which is promising to
increase their photocatalytic efficiency.
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