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1. CTpyKTYpHIi Ta CIleKTpasbHi BIaCTUBOCTi FeTepOLUPKYJIEHIB i CeHCUO6iNi3yl0unx 6apBHUKIB 7151 POTOENEKTPUIHUX

NIepEeTBOPIOBAYiB

2. Structural and spectral properties of heterocirculenes and sensitizing dyes for photovoltaic cells

Pedepar:

1. Inceprauifina po60Ta IPUCBAYEHA OOCIIIPKEHHIO €JIEKTPOHHOI Oy/10BU Ta CIIEKTPAIbHUX BJIACTUBOCTEN
reTepOLMPKYJIEHIB, OPraHiYHUX Ta METAJIOKOMILIIEKCHUX (OTOCEHCUO1i3yI09MX OAPBHUKIB Y KOHTEKCTI iX
3aCTOCYBaHHS Yy CBIiTJIOBUIIPOMIiHIOIOYMX ITPUCTPOSIX Ta COHSYHUX eJleMeHTax ['peTuers. Y poboTi IoKas3aHo, Mo
BHCOKA CUMETPisl reTepOLMPKYJIEHIB HaKaJjae 0OMEeKEeHHsI Ha iX JIIOMiHEeCLIeHTHI BJIaCTUBOCTI, Ha OCHOBI 40ro 6yJIo
CHHTE30BaHO HOBUI KJIAC F€TEPOLUPKYJIEHIB - a3a0KCO[ 8 |IMPKyJIEHU Ta OXapaKTEPU30BaHO iX CTPYKTYPHi Ta
CIIEKTpaJlbHi BJIaCTUBOCTI. OCO6IMBY yBary y po6oTi NpUiIeHO apOMAaTUYHUM BJIACTUBOCTSM IeTePOLMPKYJIEHIB SIK
MepIUINUX IIPEACTAaBHYKIB IIJIOCKUX aHTUAPOMATUYHUX LIMKJIOOKTATETPAaEeHiB. Ha OCHOBI KBAHTOBO-XiMiUHUX
IOCIIiIKEHb KPUCTAJIIYHOI CTPYKTYPH I€TEPOLVPKYJIEHIB [TOKA3aHO, 0 CUJIbHI MIDKMOJIEKYJISIPHI B3a€MOJI1
0OYMOBJIIOIOTD iX 3ATHICTb 1O (POPMYBAHHS MilIHAX CTEKIHT-AMMEPIB, 110 BUKJIMKAE TOMITHI 30ypeHHs

€JIEKTPOHHUX 000JIOHOK CyCinHix MosieKys1. OKpema yBara y IucepTaliiiHiil poboTi npuzisieHa no4aTkoBomy



MeXaHi3My reHepartiii eJIEKTpUYHOrO CTPYMY Y COHAYHUX eJlIeMeHTax ['peTiensa. 30KpeMa IoKa3aHo, 10 OCHOBHOIO
BHMOTOI0 10 GOTOCEHCUOINI3yI0UnX 6aPBHUKIB € 3JaTHICTb [1epUIOro 36y KeHOro CTaHy 1O €JIeKTPOHHOI iHXKeKLii B
30HY IIPOBiAHOCTI HaNiBIPOBigHMKA. [Ipy IIbOMY MOJKJIMBI [1Ba LIJISIXY 3aC€JIEHHS LIbOrO CTaHy: 1) npsmuit, 3a
PaxyHOK iHTeHcuBHOro SO-S1 [OryIMHAHHA 3 IEPEHECEHHSM 3apsify; 2) ONIOCEPEIKOBAHO i3 3aJy4EHHSIM BUIIMX
30yIpKeHUX CTaHiB 3a cxemoto SO-Sn-Sl. BctaHOBIEHO, 0 KoHGOpMaLis MoseKyin portoceHcubinizaTopa €
BaXJIMBUM (aKTOPOM, KU BU3HAYa€ e(PeKTUBHICTb IEpEHECeHHsI Ta PO3JisieHHs 3apsiB IpU GOTO30YIKEHHI,
BKJIMBY POJIb Y YOMY BillirpalOTh YMCJIEHHI HEBAJIEHTHI B3a€MO/Iii, BIIEPIlIE€ OXapaKTePU30BaHi y AycepTaliliHii

pO6OTI 17151 mOCTiIKeHNX OpraHiyHUX GapBHUKIB.

2. The thesis is devoted to investigation of the electronic structure and spectral properties of the heterocirculenes,
organic and organometallic photosensitizing dyes as being a material for the light-emitting devises and the
Gratzel-type solar cells. It is shown in the thesis, that the high symmetry of the heterocirculene molecules imposes
the restriction on the electroluminescence properties. On this basis a new azaoxo[8]circulene species were
synthesized and their structural and spectral properties were studied for the first time. The particular attention is
paid to the aromatic properties of heterocirculene species as the first representatives of the planar antiaromatic
cyclooctatetraenes. On the ground of the quantum-chemical study for the heterocirculenes crystal structure it is
shown that the strong intermolecular interactions cause the formation of the stable stacking dimers. This provides
an appreciable perturbation of the electronic shells for the neighboring molecules. The special attention in the
thesis is paid to the initial mechanism of the electric current generation in the Gratzel-type solar cells.
Particularly, it is shown that the first exited state of the photosensitizing dye must be able for electron injection
into the TiO2 conduction band. In this context, two different mechanisms of the first exited state occupation can
be realized: 1) direct mechanism due to intense SO-S1 absorption; 2) indirect mechanism SO-Sn-S1 through the
higher exited state levels. It is stressed in the thesis that the conformation of the photosensitizing dye molecule is
an important factor which is determined charge transfer and charge separation efficiency. In this connection the
numerous non-covalent interactions are important to be taken into account, which is shown in the thesis for the
first time.
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