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1. HoBi cBiT/1049yT/IMBi MaTepiasnu 3 GOTOKATATITUYHOIO aKTUBHICTIO: TeTepOCTPYKTypU Ha OCHOBI TuTaH(IV) okcunmy

Ta I10JIIMETUHOBOI'O 6apBHUKA

2. New lightsensitive photocatalytic materials: heterostructures of titanium(IV) oxide and a polymethine dye

Pedepar:

1. Y po6orTi opepkaHO I y3araJbHEHO €KCIIepUMEHTaJIbHI JaHi PO METOM KOHCTPYIOBAHHSI CBITJIOUYTIMBUX
CHCTEM 3 PO3LIMPEHNUM CIIEKTPaJIbHUM [1ialla30HOM HIJIIXOM CTBOPEHHS reTepoCTPyKTyp TUTaH(IV) okcuny 3
[I0JIiIMETMHOBUM OAPBHUKOM, 1O BOJIOJIIOTh IEPCIEKTUBHUMY ONTUYHMMU ¥ OKMCHO-BiTHOBHUMHU BJIACTUBOCTSIMU.
YCcTaHOBIEHO 3aKOHOMIPHOCTI, fIKi [TOB'S3YI0Th CIIEKTPAJIbHi, €JIEKTPOXIMIYHI 1 €HEPreTUYHI XapaKTePUCTUKN
[IOJTIMETUHOBUX OAPBHUKIB 3 iX OyZJ0BOIO Ta LOBXMHOIO [10JIiIMETHHOBOTO JIaHLIIOTa. YIIepIile MeTOLOM LUKJIIYHO]
BOJIbTAMIIEPOMETPIi BU3HAYEHO MOTEHIia/lM OKUCHEHHS Ta BiTHOBJIEHHS NOCJIiIPKYBaHUX NIOJIMETUHOBUX
6apBHUKIB, PO3paxOBaHO 3HaY€HHS eHepreTuyHux piBHiB HOMO i LUMO, 3p06J1eHO IPOrHo3 070 MOXKJIUBOCTI
BUKOPUCTAHH4 iX K ceHcubinizaropis TiO2 Ta CTBOPEHHS BUCOKOE(PEKTUBHUX PEOKC-CUCTEM. PO3TJISIHEHO

0CO0IMBOCTI ceHCcrbiizyI04u0i 3aTHOCTI MOJIiIMETHHOBUX OAPBHUKIB i eHepreTuKy POTOKATAJIITUUHUX CUCTEM, SKi



MICTATb T€TEPOCTPYKTYPH, & TAKOXK €JIEKTPOHHI IIPOLIECH, BUKJIMKAHI [li€l0 Ha HUX CBITJIa Pi3HUX CIIEKTPAJIbHUX
IianazoHiB. [IpoaHanizoBaHo BiuB TUTaH(IV) okcuay Ha 6apBHUK-CEHCUOiNI3aToOP, 3alIpOIIOHOBAHO MEXaHi3M
(OoTOKaTAJIITUYHOI il FeTEPO CTPYKTYP, OfEP>KaHO MOro MiATBepIKEHHS [IpY AOCIiI)KEHH] peloKC-TIPOLeCiB
BiJHOBJIEHHS] METUJIEHOBOIO 6JIAKUTHOTO 11 OKUCHEHHS MOJUI-10HIB. 3HalIeHO Ta iHTepPIIPETOBAHO 3aJI€KHOCTI

e(eKTUBHOCTI LIMX POLIECiB Bif 6y40BM Ta BMiCTy 6apBHMKA B IaHUX MaTepiaax.

2. Thesis for scientific degree candidate of chemical science, specialty 02.00.04 - physical chemistry. - Yuriy
Fedkovych National University of Chernivtsi, 2016. The thesis deals with experimental data related to design
methods of the wide-zone lightsensitive systems by construction of the heterostructures containing titanium(IV)
oxide and a polymethine dye, which exhibit advanced optical and redox properties. A character of dependencies
between spectral, electrochemical and energy characteristics of the dyes on one hand and their structure and the
polymethine chain length on the other have been found. The oxidation and reduction potentials of the dyes were
measured, the HOMO and LUMO energy values have been calculated and the possibilities of utilization of the dyes
as TiO2 sensitizers were discussed in the context of development of new highly effective redox systems. Particular
features of the dyes' sensitizing activity, energy transformation and electron transfers were also extensively
analysed for the processes induced by light from different spectral zones. An influence of titanium(IV) oxide on the
dye-sensitizer has been analyzed and a mechanism of photocatalytic activity of the heterostructures was
proposed. Then the mechanism has been verified by investigation of the redox processes of methylene blue
reduction and iodide ions oxidation. Finally, the redox processes efficiency changes with the dye's concentration
and nature have been found and explained.
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