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2. Catalytic activity of Iron and Titanium (IV) oxides in water purification under the influence of hydrogen peroxide

Pedepar:

1. O6'exT mocaimkeHHs: rereporeHHi ®eHToH-N0Ai0HI Kartasnizatopu (Fe3-xMnxO4, Fe203) Ta porokaranizaropu
(TiO2(P25), TiO2(pyTtun), TiO2(anataz+pyruin), TiO2 /Agl, (Ti,Fe)O2). MeTa nocinKeHHs: OCHiTUTH KaTaliTUIHY
akTuBHICTb okcuziB Pepymy ta Tutany (IV) mig 4ac ounieHHs BOJHY Bill OpraHidYHUX TOKCUKAHTIB B IPUCYTHOCTI
rigporeH nepoxkcuay. Onuc MeTogo0J10rii/MeTOAUKY AOCHiIpKeHHS. 17151 OCHiIpKEHHS CTPYKTYPHHUX Ta
MOP(OJIOTiYHUX XapaKTEPUCTUK BUKOPUCTOBYBAIN X-TIDOMEHEBUI aHAaJIi3, CKaHYI04y €JIEKTPOHHY MiKPOCKOIIIIO,
I4- Ta MecbayepiBCbKy CIIEKTPOCKOII0. BMiCT iOHiB ¢hepyMy B OuMIIEHiii BOJi BU3HAYAIM METOJOM ONTUKO-
€MiCiliHOi ClIEKTPOCKOIii 3 iHAYKTUBHO-3B's13aH0t0 N1a3moto (ICP-OES). CnieniasnipHi iHCTPYMEHTH Ta anaparypa:
nudpaxromeTrp Shimadzu XRD-7000, ckanyounii eneKTpoHHUI Mikpockonn PEMMA-102-02, [Y-crieKTpoMeTp
Thermo Nicolet Nexus, ciekrpomerp MS1104EM, cop6omeTp Quantachrome Autosorb, Nova 2200e, onTuko-
€MiCifIHUI CIIeKTPOMEeTp 3 iHIyKTUBHO-3B's13aH0I0 M171a3Mo10 (Avio 500 ICP-OES, PerkinElmer, CIIA). [Iporpamue



3abe3nedyeHHs, IKe BUKOPHUCTOBYBAJIOCH I/ 9ac OINpaloBaHHs OTPUMaHUX JAaHUX abo [J1sl IPOBEIeHHS
mociimkeHHs: Match 3.0, Univem, FullProf, Design Expert V8.0.6, OriginPro 2018, MS Excel 2016. TeopeTuyHi i
IIPaKTU4YHI pe3yJIbTaTh: OTPUMAaHI OKCUHI KaTasri3aTopyu MOKYTbh BUKOPUCTOBYBATUCH IJIs MIBUAKOI Jerpajarii
OpraHiYHUX PEYOBMH Y IPOMUCJIOBUX CUCTEMAX OUUIIEHHS CTiYHUX BOJ,. HOBM3HA: MT0JISIrae B TOMY, 110 BIEpILIE
BCTAQHOBJIEHO KOPEJISLII MK PO3MipamMy KPUCTAJIITIB HAHOYACTUHOK MNn-3amilleHOro MarHeTUTy Ta KOHCTAHTOKO
MIBUJKOCTI KaTaJiTUYHOI peakliii, IOCIiI)KEHO BIJIMB €JIeKTPOMArHiTHOTO I0JIS Ha KaTaJliTU4Hi BJIaCTUBOCTI
CHHTE30BaHUX NOPoUIKiB Fe3-xMnxO4. 3aniporiOHOBAaHO HOBUI METOJ, [TiITOTOBKYU I'PaHyJl FEMAaTUTOBOTO
KarasizaTropa /s KaTajiTU4HOro PO3KJIaZy TiiporeH nepokCcuay y MpoTiyHOMY peakTopi. Po3pobieHo ekcrpec-
METOJIY aHaJIi3y MBUIKOCTI POTOKATANTITUYHOI Aerpafalii 6apBHUKIB 3a JOMOMOT0I0 CMapTPOHY Ta JIIOKCMETPY.
Brniepiue BcranosseHo, o gopasanHs H202, no peakuiftHoi cymimi nifgsuiye poTokaTaniTuuHy akKTUBHICTb
skoBTOro TiO2 ta pyrunbHoro TiO2, 3aBOsSKYU HOJATKOBUM TipOKCUIBHUM PaJMKajaM, IO YTBOPIOIOTLCH 32
BiZIHOBHMM MeXaHi3MOM. E(QeKTHUBHICTb BIIPOBAI)KEHHS: OTPMMAaHi MaTepiaay MalTh NEPCIEKTUBY BUKOPUCTAHHS Y
BOJOOYMIIEHHI, €KOJIOTii Ta XiMi4Hil1 IPOMUCIIOBOCTI. ['any3b BUKOPUCTaHHS: OYUIIEHHS BOAY, MaTePial03HaBCTBO,

€KOJIOTi.

2. Object of study: heterogeneous Fenton-like catalysts (Fe3-xMnx0O4, Fe203) and photocatalysts (TiO2(P25),
TiO2(rutile), TiO2(anatase+rutile), TiO2 /Agl, (Ti,Fe)O2). Purpose of the research: to investigate the catalytic activity
of iron and titanium (IV) oxides in the purification of water from organic toxicants in the presence of hydrogen
peroxide. Description of methodology/research methods. X-ray analysis, scanning electron microscopy, infrared
and Mossbauer spectroscopy were used to study the structural and morphological characteristics. The content of
iron ions in the purified water was determined by inductively coupled plasma optical emission spectroscopy (ICP-
OES). Specialist tools and equipment: Shimadzu XRD-7000 diffractometer, REMMA-102-02 scanning electron
microscope, Thermo Nicolet Nexus infrared spectrometer, MS1104EM spectrometer, Quantachrome Autosorb
sorbometer, Nova 2200e, inductively coupled plasma optical emission spectrometer (Avio 500 ICP-OES,
PerkinElmer, USA). Software that was used during the processing of the obtained data or for conducting research:
Match 3.0, Univem, FullProf, Design Expert V8.0.6, OriginPro 2018, MS Excel 2016. Theoretical and practical
results: an obtained oxide catalysts can be used for the rapid degradation of organic substances in industrial
wastewater treatment systems. Novelty: is that, for the first time, a correlation has been established between the
crystallite size of Mn-substituted magnetite nanoparticles and the rate constant of the catalytic reaction, and the
effect of the electromagnetic field on the catalytic properties of the synthesised Fe3-xMnxO4 powders has been
investigated. A new method of preparing hematite catalyst granules for the catalytic decomposition of hydrogen
peroxide in a flow reactor has been proposed. Rapid methods have been developed to analyse the rate of
photocatalytic degradation of dyes using a smartphone and a luxmeter. For the first time, it was found that the
addition of H202 to the reaction mixture increases the photocatalytic activity of yellow TiO2 and rutile TiO2 due
to additional hydroxyl radicals formed by the reductive mechanism. Efficiency of implementation: the materials
obtained have prospects for use in water treatment, ecology and the chemical industry. Field of application:
chemical industry, materials science, ecology.
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