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2. Nanostructured composite photocatalysts based on zinc (II) oxide for degradation of organic dyes

Pedepar:

1. Incepraniiina po60Ta IpUCBIY€Ha PO3pOoO6L;i HOBITHIX KOMIIO3UTHUX (POTOKATAI3aTOPIB HA OCHOBI OKCULY LIUHKY
(ZnO) y noegHanHi 3 okcugom tutany (TiOo) ta neositom HY nnsa porokaraniTiyHoi nerpasanii 6apBHUKIB Mif, oieio
ybTpadiosneToBOro Ta BUIUMOro CBiTJa. JloCiI>KeHO BIIJIMB CIIiBBiIHOIIEHHS KOMIIOHEHTIB i TeMIlepaTypu
00po6KH Ha ix QoTOKaTaNiTU4YHY aKTUBHICTb. HailledeKTuBHIIMMU 17151 Aerpajalii KaTioHHUX OapBHUKIB

(MeTUNEHOBUI 6JIaKUTHU, METUJIEHOBUI 3€JI€EHMIT) BUSBUJIMCh KOMIIO3UTH 3 PiBHUM CHiBBiTHOMmEHHIM ZnO 1o



TiOn. I7151 aHiOHHUX 6GAPBHUKIB (KOHI'O YePBOHMI) HAN6iIbl ePeKTUBHUMU OYyIM KoMno3uTtu ZnO 3 neosnitom HY.
PeHTreHiBchKuMil aHasi3 TOKa3aB HasBHICTb Qa3 Blopuuty A1 ZnO Ta aHartasy i pytuiy aias TiOo. Posmipu
KPUCTAaJIITiB CTAHOBWIIM Bif, 16 1o 26 HM. OnTHyHa KUpUHA 3a60pOHEHO]i 30HU 1151 Komno3uTiB ZnO /TiOo
KoJsinBazacs Bif 2,98 no 3,22 eB. CiekTpockoris Ta MiKpOCKOIis NiATBEPAUIIN CTPYKTYPY KOMIIO3UTIB, [I0OKa3aBLIN
iXHIO mapyBaTy TeKCTypy. Komnos3utu manu Hu3bKy afcopOLiliHy 30aTHICTb, IIJIOMIA TIOBEPXHi cTaHoBuUIa 10-18

M2 /T. EKCIEpUMEHTH [10Ka3aju BUCOKY QOTOKATANITUYHY aKTUBHiCTh KoMII03UTIB ZnO /TiOn y nerpanarii
6apBHUKiB. KoMmnosuTu 3 piBHUM cniBBigHOmeHHIM ZnO no TiOo npogeMoHCTpyBaay HallKpalli pe3yibTaTu
nerpapauii. ZnO /1eoJIiT I0Ka3aB BUCOKY €(EKTUBHICTb Y UUMPKYJISLIMHUX yMOBax. [licis perenepariii
IIPO>KapIOBAaHHSM iX aKTHUBHICTb BiHOBIOBanachk. Komnosut ZnO /1eoJiT 36epiraB CTPyKTypy LIeOJIiTy Ta MaB
HIMpYHY 3a60poHeHoi 30HU 3,24 eB, mo Bignosigae yuctomy ZnO. HaykoBa HOBU3HA: BIIEPILE LOCITHYTO [IOBHOI
MiHepali3allii KOHro Y4epBOHOTO NIPY BUKOPUCTAaHHI KOMIIO3UTY 3 piBHMM cHiBBigHOmeHHIM ZnO /TiOn. [IpaktnyHa
3HAYMMICTb MiATBEPIKY€ETbCSI BUKOPUCTAHHSIM PEe3yJIbTaTiB /1J11 PO3POOKU J1a60paTOPHUX POOIT i IaTEHTOM
Ykpainu. TexHoJorii MaloTh NEPCIIEKTUBY Y BOJOOYMIIEHHI, I TBEPIKEHI aKTOM BIIPOBaIKeHHS Ha [IAT
«Jlyonudapm».

2. This dissertation is devoted to the development of novel composite photocatalysts based on zinc oxide (ZnO) in
combination with titanium oxide (TiOn) and zeolite HY for the photocatalytic degradation of dyes under the
influence of ultraviolet and visible light. The effect of the ratio of components and processing temperature on their
photocatalytic activity was investigated. The most effective for the degradation of cationic dyes (methylene blue,
methylene green) were composites with an equal ratio of ZnO to TiOn. For anionic dyes (congo red), the most
effective composites were ZnO with HY zeolite. X-ray analysis showed the presence of wurtzite phases for ZnO
and anatase and rutile for TiOn. The crystallite sizes ranged from 16 to 26 nm. The optical band gap for ZnO /TiOo
composites ranged from 2.98 to 3.22 eV. Spectroscopy and microscopy confirmed the structure of the composites,
showing their layered texture. The composites had low adsorption capacity, with a surface area of 10-18 m?/g. The
experiments showed high photocatalytic activity of ZnO /TiOo composites in the degradation of dyes. Composites
with an equal ratio of ZnO to TiOo showed the best degradation results. ZnO /zeolite showed high efficiency under
circulating conditions. After regeneration by calcination, their activity was restored. The ZnO /zeolite composite
retained the structure of zeolite and had a band gap of 3.24 eV, which corresponds to pure ZnO. Scientific novelty:
for the first time, complete mineralisation of Congo red was achieved using a composite with an equal ZnO/TiOn
ratio. The practical significance is confirmed by the use of the results for the development of laboratory work and
a patent of Ukraine. The technologies have prospects in water treatment, which is confirmed by the act of
implementation at Lubnyfarm PJSC.
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