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V. BimomocTi npo guceprauiio
Mosga guceprarii:

Koau TemaTHYHHUX PYOpPHK: 31.15
Tema gucepranii:

1. ®oTokaraniTuyHe BifHOBJIEHHS JioKcuny Byrielo Ha meTan (Cu, Au, Ag)-BMiCHUX HAHOCTPYKTYpax Ha OCHOBI
TiO2 Ta C3N4

2. Photocatalytic reduction of carbon dioxide on metal (Cu, Au, Ag)-containing nanostructures based on TiO2 and
C3N4

Pedepar:

1. lucepraris npucBsYeHa BCTAHOBJIEHHIO 3aKOHOMIPHOCTEN MK (POTOKATANIITUYHOIO aKTUBHICTIO
HAaHOCTPYKTYpPOBaHUX HalliBIIPOBiIHUKOBUX MaTepianiB Ha ocHOoBi TiO2 Ta C3N4 i ix Mmopdoiorieio B mpolecax
BigHOByIeHHs1 CO2. BcTaHOB/IEHO, 110 NifBUIIEHY (OTOAKTUBHICTD CEpe], NOCiI)KEHUX 3Pa3KiB [IPOSIBISIOTh
mesonopucti TiO2-marepianu Ta Mmikpocdepu giokcuny Tutany. [lokasaHo, mo HalBuIa aHOoAHA (POTOAKTUBHICTD
cepen nocruimkeHux enektporis Ti/TiO2 xapakTepHa 1151 aHOIB HAa OCHOBI HAaHOTPYOOK TiO2. BctaHoBEHO, 110
OTPUMaHi MAaTPUYHUM CUHTE30M NOpHUCTi 3pasku C3N4 NposBigIoTh BUILY aKTUBHICTb ITpU (oTOBinHOBIEHHI CO2
Io aueTtanbnerigy. [TokasaHo, o rpu ocauKeHHi Ha nosepxHio TiOZ2 HaHOYACTMHOK METAaJIiB IBUIKICTh
dorosigHoBnenHs CO2 3pocrae. HaiiBuma ¢GoToaKTUBHICT XxapakTepHa A komno3uty TiO2 /Cu, mo o6yMOBIEHO

€JIEKTPOKaTaJiTUMHUMU BJIACTUBOCTSIMU Mifli, IpU [IbOMY OCA/I>KEHHSI HAHOYAaCTUHOK Cu Ha MOPUCTUH HIiTpU[,



BYIJIELIO IPU3BOAUTD [0 CIOBiIbHEHHS (OPMYyBaHHSI alleTasbAeriny. Bnepiue nokasaHo, mo 6iMeTasnivHi
HaHokommio3utu TiO2 /Au/Cu i TiO2 /Ag/Cu, y nopiBHsIHHI 3 MOHOMeTamiyHuMu TiO2 /Au, TiO2 /Ag i TiO2 /Cu,
IIPOSIBJISIIOTH BUILY aKTMBHICTb IIPU POTOBigHOBAEHHI CO2, a mBUaKicts popmysaHHsl CH4 CyTTE€BO 3a/1€XKUTH Bif
YEProBOCTi OCAIPKEHHSI METaJliB - HalOi/Iba (POTOAKTMBHICTb IPUTAMAHHA [J151 KOMIIO3UTIB i3 6iMeTaliYHUM
criBKaTalizaTOpoM, OTPUMAHMM IIPYU [TOYATKOBOMY HaHECEHHI HAHOYACTUHOK 6JIarOPOIHOTO METaly, 3 MOAAJIbIIUM

OCaJIKEHHSIM Ha HUX IIapy KaTaliTUYHO aKTUBHOI Mifi.

2. The thesis deals with the relationships between the photocatalytic activity of nanostructured semiconductor
materials based on TiO2 and C3N4 and its morphology in CO2 reduction photoprocesses. The highest
photoactivity was achieved by irradiation of mesoporous TiO2-materials as well as TiO2 microspheres. It is shown
that the highest anodic photoactivity among explored Ti/TiO2 electrodes characteristically for anodes based on
TiO2 nanotubes.It was established that the porous C3N4 samples obtained by matrix synthesis exhibit high activity
during CO2 photoreduction to acetaldehyde. It is shown that the deposition of metal nanoparticles on the TiO2
surface leads to increase of CO2 photoreduction velocity, the highest photoactivity inherent for TiO2 /Cu
composite due to catalytic properties of copper, wherein deposition of Cu nanoparticles on porous carbon nitride
leads to slowing down of acetaldehyde formation. For the first time it was shown that the bimetallic
nanocomposites TiO2 /Au/Cu and TiO2 /Ag/Cu, compared to monometallic TiO2 /Au, TiO2 /Ag and TiO2/Cu,
exhibit much higher activity during CO2 photoreduction, the rate of CH4 formation significantly depends on the
order of precipitation of metals - the highest photoactivity is inherent for composites obtained by initial
deposition of noble metal nanoparticles, followed by deposition of a layer of catalytically active copper on them.
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