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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHX PyOPHK: 31.15.29

Tema gucepranii:
1. CniextpanbHi Ta GOoTOXiMiuHI BIaCTUBOCTI MeTasl-HaMiBIPOBiIHUKOBUX HAHOKOMIIO3UTIiB Ha 0CcHOBI ZnO Ta CdS.

2. Spectral and photochemical properties of metal-semiconductor nanocomposites based on ZnO and CdS.

Pedepar:

1. BctaHOBzEeHi dakToOpH, 110 BU3HAYAIOTh PO3MIp Ta arperauiiiHy cTabisnpHicTs kos10inis ZnO ta CdS B cnupToBUX Ta
BOJHMX pOo3unHax. [TokasaHo, 1110 OITpOMiHEHHS KOJIOIIHMUX PO34MHIB HaHOYacTMHOK ZnO Ta CdS B IpUCYTHOCTI
€JIEKTPOHOLOHOPIB Ta ioHiB psxy metanis (Ag(I), Cu(ll), Cd(1I), Ni(II) In(IIl) Ta iH.) IpUBOIUTH [0 iX BifHOBJIEHHS
(oTOoreHepoBaHNMU B HAMIBIPOBITHUKY €JIEKTPOHAMU 3 YTBOPEHHSIM METaJl-HaMiBIPOBiIHUKOBUX
HAaHOKOMIIO3UTiB. BUsIBJIEHO Ta iHTEpIIPETOBAaHO BIJINB KBAHTOBO-PO3MipHUX e(eKTiB Ta POTOiHAYKOBAHOI KATOLHO]
nossipusauii HaHoyacTUHOK ZnO Ta CdS Ha mBUAKICTb (POTOXIMIYHOTO BiIHOBJIEHHS iOHIB METaJIiB 32 y4acTIO 11X
HaMiBIPOBiIHUKIB. JIOCIiIKEH] CIIEKTPabHi Ta POTOXIMiYHI BIACTUBOCTI YTBOPEHUX MeTaJ-HaMiBIPOBiIHNKOBUAX
HaHOKOMIIO3UTIB, BUBYEHO BILJIMB OIIDOMIHEHHS Ha [1ADAMETPU CMYT IIOBEPXHEBOT'O IIJIA3MOHHOTO PE30HAHCY
YaCTUHOK METAJy B €JIEKTPOHHUX CIIEKTPax KOMIIO3UTiB. BUsBJIEHO MiABUILEHY ITOPIBHAHO 3 IHAUBiAyaJIbHUMU
HaMiBIPOBiIHUKaMHU (POTOKATATITUYHY aKTMBHICTbh METaJ-HaMiBIPOBIIHUKOBUX HAHOKOMIIO3UTIB y PeaKIlisix
BinHOBeHH: ioHIB Cu(Il) 1o metanmy (komnosut ZnO /Ag) i HiTpobeH301y 10 aHininy (ZnO /Cu) MoJeKy1aMu

CIIMPTIB Ta BUJiJIEHHS MOJIEKYJISIPHOI'O BOAHIO 3 BOJHUX PO34MHIB CcynbdiTy HaTpito (komnosutu CdS/Me, Me= Ni,



Co, Cd, Fe, Zn).

2. Factors affecting the size of ZnO and CdS nanocrystals in aqueous and alcoholic colloidal solutions, as well as
their stability towards the aggregation have been studied. It has been shown, that the irradiation of colloidal ZnO
and CdS solutions in the presence of electronodonors and metal ions (Ag(I), Cu(Il), Cd(II), Ni(Il), In(III) and others)
results in the reduction of the metals and formation of metal-semiconductor nanocomposites. The effects of
spacial exiton confinement and photoinduced cathodic polarization of ZnO and CdS nanoparticles on the rates of
photochemical metal ions reduction in the presence of these semiconductors have been revealed and interpreted.
Spectral and photochemical properties of the metal-semiconductor nanocomposites formed have been
investigated, the effect of the irradiation on the parameters of the surface plasmon resonance absorption bands in
electronic spectra of the composites has been studied. Increased photocatalytic activity of metal-semiconductor
nanocomposites as compared to individual semiconductor nanoparticles in the reduction of Cu(II) to metal
(ZnO/Ag composite), nitrobenzene to aniline (ZnO /Cu nanocomposite) in alcohols as well as hydrogen evolution
from aqueous sodium sulfite solutions (CdS/Me, Me = Ni, Co, Cd, Fe etc.) has been found.
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