O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 04170003810
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 09-10-2017

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Yopna Haranig OsnekcaHapiBHa

2. Chorna Nataliia Oleksandrivna

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIn¢dp HaykoBOi cneniaabHOCTI: 02.00.04
HasBa HayKoOBOi crieniaJIbHOCTI: Qizuyna ximis

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axucTy: 21-09-2017

CreniaJbHICTh 3a 0CBiTOIO: 8.070301

Micue po6oTH 3400yBayva: Incrutyt ximii noepxHi im. O.0. Uyiika HAH Ykpaiuu

Kog, 3a €IPIIOY: 03291669

Micue3Haxoa>KeHHs: 03164, Kuis, Bys. ['enepana Haymoga, 17

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIIudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi Clieliai30BaHOI BYEHOI pasu). 26.210.01
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHe HaliMEeHYBaHHS IOPHUAHUYHOI 0COOM: [HcTUTyT XiMii moBepxHi im. O.0. Uyiika HAH Ykpainu
Kog, 3a €IPIIOY: 03291669

Micue3Haxoa KeHHs: 03164, Kuis, Bys. [enepana Haymosa, 17

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
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1. BriiuB s1eTyBaHHS IOHaMU METaJIiB HA CTPYKTYPY Ta POTOKATAJIITUYHI BJIACTUBOCTI a30TBMiCHUX ILTIBOK JiOKCUY

THUTaHy

2. Influence of metal ions doping on the structure and photocatalytic properties of nitrogen-containing titania
films

Pedepar:

1. Inceprarniio NpUCBSIYEHO CUHTE3Y (POTOKATANITUYHO aKTMBHUX MaTePiajliB Ha OCHOBI IiIOKCUly TUTAHY,
moaudikoBaHoro ioHamu meTaini (LIunk, LnpkoHiii, ®epym) Ta HemeTanamu (HiTporeH) aJis CTBOpeHHS
eeKTUBHUX KaTasi3aTopiB Iif Jiel0 BUAUMOro CBiTjIa. B po6OTi po3risiHyTO BIJIUB METOIiB Ta YMOB CUHTE3Y, a
came IIpypoja MeTaiy, BMICT IONAHTYy, CKJIaf, ra30Boi CyMmillli, TUCK rady Ta TeMIiepaTypa IIpo>KaploBaHHS Ha
ONTHUYHI, CTPYKTYPHI Ta POTOEJIEKTPOXiMi4Hi BIACTUBOCTI IJIiBOK HAHOPO3MipPHOTO IiOKCHIY TUTAHY. JOCHiIKEHO
XiMIYHUI CTaH eJIeMeHTiB, (pa3oBuil ckiaz Ta POTOKATANITUIHY aKTUBHICTb. MeToOM peHTreHOdOTOEeIeKTPOHHO]
CIIEKTPOCKOIIii BCTAaHOBJIEHO, 10 3aCTOCYBAaHHS CEYOBVHU B 30JIb-T€JIb CUHTE3] CIIpUsI€ iHKOPIIOpYyBaHHIO HiTporeny
B CTPYKTYPY HaliBIPOBigHMKA y (POPMi MIKBY37I0BOIO aTOMY; HAKOIIMYEHHIO MOHIB METajly Ha NOBEPXHIi
HaHoMaTepiay BHACJiAOK YTBOPEHHS KOMIUIEKCHUX CIIOJIYK Ha CTaAil J03piBaHHS 30J110; IIPMCKOPEHHS

KpucTaizalii 3ajlanux GOTOKATaNITUYHO aKTUBHUX a3 i popMyBaHHS aficOPOLIMHNX LIEHTPIB, 110 IPUBOAUTD JO



nigBuieHHs GOTOKATAMITUYHOI aKTUBHOCTI. 3adikcoBaHo ¢popmyBaHHS (a3 naHpayity (Fe2Ti207) ta
niceBno6pykity (Fe2TiO5) nmpu focuTh HU3bKIN TeMmrepaTypi rmposkapioBanHs - 450 °C - 6e3 TOMIIIOK OKCUTIB
MeTasliB. BcTaHOB/IEHO BILIMB HOHIB MeTasly Ha e(eKTUBHICTb iHKOpIIOpyBaHHs HiTporeHy B npoueci CUHTe3y
METOJIOM iIMIIyJIbCHOTO JIA3€PHOTO NepeocamkeHHs. HasBHicTh HOHIB LIMPKOHIlO, pafiyc sSIKUX 6i1bNIMA 3a pajiiyc
ioniB Tutany, npuBoguTh A0 Aedopmauii rpatku TiO2 it eeKTUBHOro iHKOPIOPYyBaHH: 3aMileHoro Hitporeny.
3aIporOHOBAHO MOJIEJb, IO MOSICHIOE MOKJIMBICTb YTBOPEHHS NMOKPUTTS TiN Npu HU3BKOMY THCKY Ta30BOI CyMilli
Ta IIPYU 3HAYHO HIWKUil, HDK 3a3BU4ail Temreparypi, a came 450 oC. EKciepuMeHTaIbHO BCTAHOBJIEHO ONTUMAJIbHI
IapaMeTpy IPOBELEHHS MIPOLECiB CHHTE3Y JOMOBAHOIO Ai0KCUY TUTAHY, 1O AO3BOJISIE OLEPKyBaTh
MYJIbTUKOMIIOHEHTHI KaTasi3aTopH, sKi BUSBIISIIOTh BULi CTabi/IbHICTD Ta PoTOKATaNITUYHY e(DEeKTUBHICTD B
PeaKllisix BillHOBJIEHHS] TOKCUYHUX JUXPOMAT-MOHIB i po3Kiasy aHTUOI0THUKY TeTpalMKIIiHy rigpoxaopuny nin YO ta
BUAVIMUM CBITJIOM, y NOPiBHSIHHI 3 yncTuM TiO2. doToKaTaniTUYHI JOCIiIPKEeHHS TPOLIECiB BiIHOBJIEHHS XPOMY Ta
OKMCHEHH$ 6i0reHHOro 3a6pyAHIOBAaYa AOBKIIIS - TETPALMKIIiHY TiIpOXJIOpUy II0Ka3ay, 1o BUCOKA
¢dorokarayiTuyHa akTuBHiCTb I1iBOK N /TiO2, N /Fe /Ti, Fe /Ti (3osb-resib meton) i 10ZrTiN5C1 (meTtop IJIIT) sx mif,

YO, rak i nig, BC no3B0Jj1sIe peKOMEHAYBATH iX 5K yHiBepcasbHi (pOTOKaTanizaToOpy MiJi COHTYHUM OIPOMiHEHHSIM.

2. The thesis is devoted to the creation of the photocatalytically active materials based on titania modified by metal
ions (zinc, zirconium, iron) and non-metals (nitrogen) to create the effective catalysts under visible light. The
influence of the methods and synthesis conditions, as namely nature of the metals, dopant content, ratio of the gas
mixture, gas pressure and temperature treatment on the optical, structural and photoelectrochemical properties
of nanosized titanium dioxide films. The chemical state of the elements, phase composition and photocatalytic
activity are investigated. As shown by X-ray photoelectron spectroscopy, the use of urea in sol-gel synthesis
facilitated the nitrogen incorporation in the semiconductive structure in the form of interstitial atoms;
accumulation of metal ions on the surface of nanomaterials as a result of complex compound formation during sol
aging; acceleration of crystallization rate of certain photocatalytic active phase and formation of the adsorption
sites leading to the increased photocatalytic activity. Formation of landauite (Fe2Ti207) and pseudobrookite
(Fe2TiO5) phases at relatively low temperature (450 °C) without crystallization of individual metal oxides is fixed.
The influence of metal ions on the nitrogen incorporation efficiency during pulsed laser deposition is established.
Due to the larger zirconium ionic radius than the titanium one, titania lattice deformation occurs resulting in
effective substitutional nitrogen incorporation. It is proposed a model of TiN formation at low gas pressure and
lower (450 °C) than usually used temperatures. The optimal parameters of the doped titania synthesis procedure
allowing to obtain the multicomponent catalysts with higher stability and efficiency in the photocatalytic
processes of toxic dichromate ions reduction and tetracycline hydrochloride destruction under UV and visible
light comparing with pure TiO2 is experimentally established. N /TiO2, N /Fe /Ti, Fe /Ti (sol-gel method) and
10ZrTiN5C1 (PLD) films can be recommended as versatile photocatalysts under solar irradiation due to their high
photocatalytic activity of under both UV and visible light as proven by photocatalytic investigations of dichromate
ions reduction and tetracycline hydrochloride oxidation.
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