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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIudp cnenianizoBaHoi BYUEHOI pagH (Pa30Boi CleliaJi30BaHOi BYEHOI pazu): [ 26.190.01
IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOH: [HCTUTYT disnyHoi ximii im. JI.B.ITTucapxescbkoro HAH
YKpainu

Kopg, 3a €IPIIOY: 05417213
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaiMeHYBaHHSI OPHUAHUYHOI 0COOH: IHCTUTYT disnuHoi ximii im. JI.B.ITucapxescbkoro HAH
Ykpainu

Kopg, 3a €IPIIOY: 05417213
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYGPHK: 31.15.29

Tema guceprauii:
1. doroximiuHe ofepKaHHs Ta GOTOEEKTPOXiMiuHi BIaCTUBOCTI HAMIBIPOBIIHUKOBUX CYJIbQil]/OKCUTHUX

HAHOKOMIIO3UTiB Ha ocHOBi ZnO Ta TiO2

2. Photochemical formation and photoelectrochemical properties of sulfide /oxide semiconductor nanocomposites
based on ZnO and TiO2

Pedepar:

1. Po3po6sieHo HOBI ¢poToximMiuHi MeTonu 1151 GOpMYyBaHHS KOMIIOHEHTIB HalliBIIPOBIIHUKOBUX
(OTOENIEKTPOXIMIYHUX COHSIYHUX KOMIPOK - UyTJIMBUX 10 BUAMMOTO CBiTsa poroaHomis (ZnO /CdS, TiO2 /CdS,
TiO2 /Sb2S3) Ta npoTHENeKTPOIiB, €JIeKTPOXiMiYHO-aKTUBHUX 110 BiJHOLIEHHIO 0 CYJIb)il/noaicyabdigHoi
penokc napu (ZnO/CuxS, TiO2 /CuxS), 0 XapaKTepU3yIOTbCS 3HAYHO BUIIOKO (POTOETEKTPOXIMIUHOIO ((POTOAHOAMN)
Ta €JIEKTPOKATAJIITUYHOIO (IIPOTHEIEKTPOM) aKTUBHICTIO, HDK aHaJIOTiyHi reTepoCTPyKTypH, CPOPMOBaHi iHIIMMHU
MeTOoJaMU. BcTaHOBIIEHO, 10 POTOKATANITUYHO cpopmoBaHi komnosutu ZnO /CdS nposBagioTh YIBidi BUILY
(oTOENEeKTPOXiMiUYHY aKTUBHICTb y TIOPIBHSIHHI 3 XIMIiUHO OfIep’)KaHMMU aHAJIOTaMU 32 PaXyHOK BUTiIHIIINX YMOB

L7151 IPOCTOPOBOTO po3fineHHs pororeHepoBaHux y CdS HoOCIiB 3apssy Ha Mexi okcup /cynbdis.



dorokaTaniTUYHUN MiJXif BIeplle 3aCTOCOBAHO 1J1s1 ojep>kaHHA cybdinis CuxS ta Sb2S3 Ha noBepxHi
HAaHOCTPYKTypoBaHux iiBok ZnO Ta TiO2. [TokazaHo, mo komnosutu TiO2 /Sb2S3 nposBisaioTh
(OTOENIEKTPOXIMIUHY aKTUBHICTb y PO3UMHaX aCKOPOiHOBOI KUCJIOTH, a €JIEKTPOAU Ha OCHOBI F€TEPOCTPYKTYP
ZnO/CuxS ta TiO2 /CuxS MOXyTb 6yTU BUKOPUCTAHI SIK aKTUBHI KOMIIOHEHTH (POTOBOJIbTAIYHUX CUCTEM HA OCHOBI
pinkux nosicynbQigHUX €J1eKTPOIITIB SIK MPOTHUENIEKTPOIU. Briepie nokasaHa MOXKJIMBICTb BUKOPUCTAHHS CEJIEHITy
Mili IK aKTUBHOT'O KOMIIOHEHTa MPOTHENeKTPoia (POTOENEeKTPOXiMiYHUX CUCTEM HA OCHOBI

cynbdin /nonicyabdigHoi pegokc napu.

2. New photochemical methods for formation of semiconductor components of photoelectrochemical solar cells -
sensitive to visible light photoanodes (ZnO/CdS, TiO2 /CdS, TiO2 /Sb2S3) and counter electrodes,
electrochemically-active with respect to the sulfide /polysulfide redox couple (ZnO /CuxS, TiO2 /CuxS),
characterized by significantly higher photoelectrochemical (photoanodes) and electrocatalytic (counter
electrodes) activity than similar heterostructures formed by other methods were developed. Photocatalytic
method was used for the formation of the ITO/Zn0O /CdS photoanodes and it was showed that such electrodes are
characterized by twice bigger photoelectrochemical activity than those obtained by the SILAR method. The main
reasons for this effect are the best conditions for the spatial separation of photogenerated charges at the ZnO-CdS
interface, which is formed during the photocatalytic synthesis. Photocatalytic methods were used for the
formation of the counter electrodes based on the composites TiO2 /CuxS and ZnO/CuxS for photovoltaic

sulfide /polysulfide-containing systems. Photochemical approach was used for formation of
photoelectrochemically-active TiO2 /Sb2S3 composites for the first time. Using the ability of zinc oxide to easy
transformation into insoluble chalcogenides, in particular ZnSe, CuxS and CuSe, the number of sensitive to visible
light photoanodes and counter electrodes were obtained.
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PeuenseHTu

VIII. 3akir04Hi BimoMocTi

BnacHe IlpizBuime Im's [10-6aTbKOBI Koweuxko Bsryecnas I'puroposnt
rOJIOBH pagu
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BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZNOBiZaJIbHUM 32 pEeECTpallil0 HAyKOBOIi IOpuenko T.A.
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