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4. JI>)kepesia Ta HanpsAMU (piHaHCYBaHHA

IligcTaBa aJ1s1 IpoBeAeHHs POOIT: 34 - IOTroBip (3aMOBJIEHHS) 3 LIEeHTPAJIbHUM OPraHOM BUKOHABYOI BJIaIM, aKaIeMi€lo HayK

(rO;IOBHMMU PO3IIOPSIAHNKAMY OIOPKETHUX KOIITIB Ha mpoBeaeHHst HIIJIKP)
KIIKBK: 220 1020

Hampsim ¢inancyBanHs: 2.1 - pyHIaMeHTasIbHI JOCTIIKEHHS



J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IePXKOIOIKETY

daxTuynmii o6car dbinaHcyBaHHS 3a 3BiTHHH eTam: 120 THC. IpH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

BucokoedeKTuBHi (OTOEIEKTPUYHI COHSIYHI €JIEMEHTH Ha OCHOBI HOBUX GapBHUKIB-CeHCUOiNi3aTopiB. MoJIeKy/IsIpHAN OU3aliH Ta

onTumisauist GOTOIHAYKOBAHUX IIPOLIECIB
Ha3zBa po6oTH (aHrJI)

High-performance photovoltaic solar cells based on new dye-sensitizers. Molecular design and optimization of photoinduced
process

Pedepar (yxp)

OO6DEKT JOCJIIKEHHST — TEOPETUYHi Ta €KCIIePUMEHTAaJIbHI METOY AOCIIIIKEHHS Ta AU3aliHy OPraHiYHUX CIIOJYK NPUAATHUX OO0
BUKOPDUCTAHHSI B COHSIYHMX €JIEMEHTAX; BIUIMB CTPYKTYPHUX XaPaKTEPUCTHK OPraHiYHMX CIOJIYK HA CHEKTPaJbHi BJIACTUBOCTI.
Merta po6oTu - onTUMI3alis CKIagy CUCTEMU: «IIMPOKO30HHUI OKCUHUN HaMiBIIPOBITHMK — GapBHUK-CEHCUOITi3aTOp — ioHHA
pinvHa / MOJIEKYJIIpHUI PO3YMHHUK» 3 METOIO IMiABULIEHHS KoedillieHTy KOPUCHOI [iii ceHcnbini30BaHNX 6apBHUKOM COHSIYHUX
€JIEMEHTIB Ta ITOKPALaHHs iX eKCIUTyaTalilHNX XapaKTEePUCTUK IUISIXOM CHHTE3y HOBUX OAPBHUKIB Ta IMTPOrHO3Y iX €JIEKTPOHHO-
CHEKTPAJIbBHMX XapaKTePCTUK. MeTonu NOCHiIKEeHHS - OpPraHiYHMI CHHTE3; CIEKTPOCKOIid TOTJIMHAHHS; KBAHTOBO-XiMi4HI
obunceHHs, TepMmorpasimerpuyauil metog, (TT'A). Po3po6sieHO Ta IporpaMHoO peasi3oBaHO METOMIMKY BipTyaJbHOTO CKPUHIHTY T~
CIIPSKEHUX CUCTEM 3 METOI0 BUSIBJIEHHSI MOJIEKYJl GAapBHUKIB i3 33aHOI0 €JIEKTPOHHOK Oy[OBOIO (30KpeMa — ONTUYHHUMU
BJIACTUBOCTAMM). [I711 CreHepoBaHOi 6i61i0TeKM MOJIEKYJI, SKa BKIIOYA€E OibIll YOTUPbOX TUCSY CUCTEM, CIEpIly 6YJI0 IPOBEAEHO
PO3paxyHKM CIIEKTPy 32 [JOMNOMOTOI0 HaMiBeMIIpUYHUX METOHiB KBaHTOBOI XiMii. Ilomanbmuil po3paxyHOK Hauo6inbl
MEepCNEeKTUBHUX CHUCTEM 3 BUKOPUCTAHHSIM METOAIB ab initio [03BO/MB 3amponoHyBaTU psif, 6apBHUKIB, 110 MalOTh iHTEHCUBHE
[IOIJIMHAHHSI Y [OBIOXBMJIbOBIA YaCTUHI CIEKTPY. 3 BUKOPUCTAHHSIM KBAaHTOBO-XIMIYHMX PO3PaxyHKIB BHKOHAHO aHali3
€JIEKTPOHHOI 0yJJ0BM KOH'IOTAaHTiB KYMapHHOBUX 6apBHUKIB 3 HAHOYACTHMHKOIO TiO2, 1m0 nano MOKIUBICTb OLIHUTU €(EeKTUBHOCTI
(oTroceHCcuOiNi30BaHOTO  MEpPEHOCY €JIeKTpoHA. [IpoBeleHa ONTHMMI3allisl  PEUUKIi3aliiHOI METOOUKM  CHUHTEe3y  3-
(oxcapizonin)kymapuHiB. Ha momenpHux cnonykax meTogoM TI'A BMBYEHO 3aJI€XKHICTb TEMIEpaTypu peLuKiisalii Bin 6ymoBU
BUXiZHUX 2-N-Tifpa30HOIMiHOKyMapy1HiB Ta 3 BUKOPUCTAHHSIM LIUX JAHUX CUHTE30BaHO PsJi HOBUX 6AapPBHUKIB. 3 BUKOPHUCTaHHIM
peakuii Cy3yki IpoBeieHO BBeJE€HHSI apUJIbHUX Ta TeaTapuyibHUX (parMeHTiB 10 MOJIEKYJHY, 10 A0 MOXJIMBICTb MOTOBXUTU

CYIPSDKEHHSI T-CUCTEMMU Ta JOCSIITH 6aTO(IIOPHOTO ePEKTY.
Pedepar (aHrI)

Object of study - theoretical and experimental methods of research and design of organic compounds suitable for use in the
solar cells; influence of structural characteristics on spectral properties of organic compounds. The purpose of the work is to
optimize the composition of the system: "wide-band oxide semiconductor - dye-sensitizer - ionic liquid / molecular solvent" in
order to increase the efficiency of dye-sensitized solar cells and improve their performance characteristics by synthesis of new
dyes and prediction of their electron-spectral properties. Research methods - organic synthesis; absorption spectroscopy;
quantum-chemical calculations, thermogravimetric method (TGA). The technique of virtual screening of n-coupled systems was
developed and implemented to identify dye molecules with a given electron structure (in particular, optical properties). For the
generated library of molecules, which includes more than four thousand systems, the first step was to calculate the spectrum
using semi-empirical methods of quantum chemistry. Further calculation of the most promising systems using the ab initio
methods allowed us to propose a number of dyes having intense absorption in the long-wavelength part of the spectrum. Using
the quantum chemical calculations, the electronic structure of coumarin-like dyes conjugated with TiO2 nanoparticles was
analyzed, which made it possible to evaluate the efficiency of photosensitized electron transfer. Optimization of recycling
methods for synthesis of 3-(oxadizolyl) coumarins was carried out. The dependence of the recycling temperature on the
structure of the original 2-N-hydrazonoiminocoumarins was studied on the model compounds using the TGA method and a



number of new dyes were synthesized using these data. Using the Suzuki reaction, aryl and gearyl fragments were introduced
into the molecule, which made it possible to prolong the conjugation of the n-system and to achieve a bathflora effect.

Inpekc YIK: 544.52, 544.52 + 541.136

Kopau TemarnyHux pyopuk HTI: 31.15.29.05
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

Hassa npoaykii (yKp): MosieKy/IsIpHAiA AU3alH Ta CUHTE3 HOBUX 6apBHUKIB st DSSC.
Hassa npoayxkii (aurur): Molecular design and synthesis of new dyes for DSSC.
OuikyBaHi pe3yabrati: Metonu, Teopii

T'amy3s 3acTocyBaHHS: AIbTEPHATVMBHA EHEPreTHKA

Ommuc npogykuii (yKp): Po3po6sieHo TeopeTHyHi MiIX0AX Ta aJITOPUTMI, 32 I0TIOMOTOIO SIKUX GyJI0O CTBOPEHO BipTyasbHY
6i6s1ioTEKY OpraHiYHUX CIOJIYK — GAPBHUKIB SIKi IIOTEHIITHO MOXYTb OyTH BUKOPHCTaHi Y CTBOPEHHI COHSIYHUX KOMIPOK.
[IpoBeneHO getanbHe NOCIIKEHHS MOKIIMBOCTEN Cy4YaCHUX KBAHTOBOXIMIYHMX METO/IB, SIKi JO3BOJIATh aI€KBATHO OIKCATU
reoMeTPUYHY Ta eJIEKTPOHHY OYIOBY, a TAKOXK ONTUYHI XapaKTePUCTUKHY, IePCIEKTUBHUX T-CIIPSDKEHUX CIIOJYK. PeanizoBaHo
HOBIi aJITOPUTMHU BipTyaJIbHOTO CKPHMHIHTY, SIKi 6a3yI0ThCsl Ha IPOTPECUBHIN MOCiZOBHOCTI HAGIMKEHDb KBAHTOBOI XiMil
MOYMHAIOYY 3 HAIIBEMITIDUYHUX JT-€JIEKTPOHHUX PO3PaXyHKIB i 3aKiHYyI0UM HEEMIIPUYHMMHU OLIiHKAMU CIIEKTPAJIbHUX
BJIACTUBOCTEN. BUKOPUCTaHHS BKa3aHUX aJTOPUTMIB J1s BipTyasbHOI 616J1i0TE€KU 10 BKIIIOYAE 10 YOTUPbOX TUCSY MOJIEKYJIIPHUX
CTPYKTyp-0apBHUKIB JO3BOJIUJIO BUAIJIMTYA EBHY MHOKMHY [1€PCIEKTUBHUX MOJIEKYJI. TakoX, 3a JOMOMOTOI0 IPOLeAypHU
BipTyaJIbHOTO CKPUHIHTY 3alIPOIIOHOBAHO P[] HOBHUX (1ll€ HE CUHTE30BaHMX) 6apPBHUKIB SIKi MAlOTbh P€asi3yBaTH yHiKasbHi ONTUYHI

XapaKTEPUCTHUKN (,ILOB)I(I/IHa XBUJIL TIOTJINHAHHA, iHTEHCHBHICTh HOF]’II/IHHHHFI).

ConjiasnpHO-eKOHOMIYHa cnpsimoBaHicTh HTII: CTBOpeHHsI IPHMHIMIIOBO HOBOI IPOAYKIii (MaTepiasiB, TEXHOJIOTIH TOLIO) AIs

3a6e3eyeHHs! eKCIIOPTHOTO MOTeHIiaNy Ta 3aMillleHHIo iMIIopTy, EKoHOMisS MaTepiasnis

Cragis 3aBepmenocti HTII: 3git mo HIJIKP

Bnposazykennsa HTII:

Crpoku BrpoBagkeHnHs: 05.201908.2019

Bupo6nuk npoaykuii: XHY imeni B.H.Kapasina

CnosxkuBavi npoaykuii: HTY Ykpainu KuiBcbkuil nosnitexHiyHuit iHcTutyT iMmeHi Iropst Cikopcbkoro;, HTY «XTIII»
IlepcneKTHUBHiI pUHKHU:
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