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

Pedepar:

1. Incepraujiiina po60oTa IpucBsYeHa po3po0Lii HOBITHIX KOMIIO3UTHUX (pOTOKaTasizaToOpiB HA OCHOBI OKCUZY LIUHKY
(ZnO) y noepgHaHHiI 3 okcugom tutany (TiOo) Ta neositom HY nisa porokataniTuiHoi ferpasanii 6apBHUKIB Mif, Iieto
yJIbTPadpiosneTOBOro Ta BULMMOrO CBIiT/Ia. JOCIiI>KEHO BILIMB CIiBBiIHOLIEHHSI KOMIIOHEHTIB i TEMIIEpaTypu
00po06KH Ha ix QoTOKaTaNITUYHY aKTUBHICTb. HailtedekTuBHIiIMMY 17151 Aerpajalii KaTioHHUX OapBHUKIB
(MeTuneHoBUI 6J1aKUTHNUI, METUJIEHOBUI 3€JI€HNIT) BUSBUJIMNCh KOMIIO3UTH 3 PiBHUM CIiBBifHOImEeHHIM ZnO 10
TiOo. [ln1s1 aHioHHUX GapBHUKIB (KOHIO Y€PBOHMIT) HANOibII €(PEKTUBHUMU Oyu Komno3uTtu ZnO 3 neositom HY.
PenTreHiBCcbKuil aHai3 TTOKa3aB HASBHICTb a3 BIOpUUTy A ZnO Ta aHaTasy i pytuiy ans TiOn. Poamipu

KPUCTAaJIITIB CTAHOBWIIM Bif, 16 1o 26 HM. OnTnyHa myprHa 3a60poHeHoi 30HU 1151 Komno3uTiB ZnO /TiOo



KoJsinBazacs Bif 2,98 o 3,22 eB. CiekTpockornis Ta MiKpOCKOMis NiATBEPAUIN CTPYKTYPY KOMIIO3UTIB, [IOKa3aBIIN
iXHIO WapyBaTy TeKCTypy. KOMIIO3UTU Maniy HU3bKY aiCOPOLiiHY 30aTHICTb, IJI0IIA [TOBEepXHi cTaHOBuUIA 10-18

M2 /r. EKcieprMeHTH 110Ka3aju BUCOKY (POTOKATAJIITUYHY aKTUBHICTb Komno3utis ZnO /TiOn y nerpaparii
6apBHUKiB. KoMmno3uTu 3 piBHUM cniBBigHOmeHHSIM ZnO go TiOo npogeMOoHCTPYyBaly HalKpalli pe3yibTaTu
nerpagatii. ZnO /1eoJIiT oKazaB BUCOKY e(PEeKTUBHICTb y UUPKYJISALIAHNAX YyMOBax. [licyis perenepauii
IIPO>KapIOBAaHHSIM iX aKTUBHICTb BijHOBIOBanachk. Komnosut ZnO /11e0JiT 30epiraB CTPYKTYPY LI€OJIiTy Ta MaB
HIMpYHY 3a60poHeHoi 30HU 3,24 eB, mo Bignosigae yucrtomy ZnO. HaykoBa HOBU3HA: BIIEPILE AOCSITHYTO [IOBHOI
MiHepali3alii KOHr0 Y4epBOHOTO NIPY BUKOPUCTAHHI KOMITO3UTY 3 piBHMM cHiBBigHOmEeHHIM ZnO /TiOn. [IpaktnyHa
3HAYMMICTb MiATBEPAKYETHCSI BAKOPUCTAHHSIM Pe3YJIbTaTiB JJIs1 pO3POOKH JIabopaTOpHUX POOIT i maTeHToM
Ykpainu. TexHoJorii MaloTh NEPCIIEKTUBY Y BOJOOYMILEHHI, MiITBEPIKEHI 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.

Jep>kaBHH peecTpaniiinuii Homep JiP:
IIpiopuTeTHHI HaNIpsIM PO3BUTKY HayKH i TeXHIKHU: HoBi pevoByuHY i MaTepianu

CrpaTeriyHuii NpiopUTETHUH HANIPSIM iIHHOBALiMHOI Ais1JIbHOCTI: OCBOEHHS HOBMX TEXHOJIOTIA

BMPOOHULITBA MaTepiasiB, ix 0Opo6JieHHs i 3'elHaHHS, CTBOPEHHS iHyCTpii HAHOMAaTepiasliB Ta HAHOTEXHOJIOTIN
ITizcyMKH JOCIiI>KeHHSI: HoBe BUpilEHHS aKTyalbHOTO HAYKOBOTO 3aBIaHHSI
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