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nosiimepHoro komriekcy PEDOT:PSS.
IToyaTok eTamy: 01.2024
3akiH4YeHHs eTamy: 12.2024

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPUAUYHOI 0coou (00 ITIB ¢izuyHOi 0c06H): IncTUTYT XiMmil HOBEpxHI iM. O.

0. Yyiika HanjionanpHOI akagemii Hayk YKpaiHu
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IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

MeTtony Cy4acHOro TEOPETUYHOIO MOJIEJIIOBAHHS B IOCJIIIKEHHSX BJIACTUBOCTEN HAHOCUCTEM, SIKi 3a7isHi B

COHAYHUX €JIEMEHTAX TPETHOTO MIOKOJIiHHS

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Methods of modern theoretical modeling in studies of the properties of nanosystems involved in third-generation
solar cells

Pedepat yKpaiHCBKOIO:

OTpumaHi pe3yJibTaTy 110 TEOPETUYHOMY PO3IJISIY BIACTUBOCTEN MaTepialiB, 0 BUKOPUCTOBYIOTLCS B OPraHiYHMX
COHSIYHUX €JIEMEHTAaX Ta iXHS iHTepIpeTalis I0Ka3yloTh, 110 iX KBAHTOBOXiMiYHE MOJEJIOBAHHS A€ 3MOTy
3aMiHMATY PO3IJISL] BEIMKUX NOJIMEPHUX MOJIEKYJ Ha IXHi HIDKYI 0JIirOMEepU Ta ONTUMAJbHO MifibpaTy iXHi CKIagoBi
€JIEMEHTH JIJIs1 OTPMMAHHS HalBUIIMX 3HAYEHb HAINIPYT¥ PO3iMKHEHOTO JlaHLora. I1ifcyMoByl04n OTpMMaHi AaHi
BiZJHOCHO KOMILJIeKCiB aToMa Fe 3 MOoHOBakaHcielo rpadeHoBOi IJIOMKUHY, 3a3Ha4uMOo, 1110 (1) 3B'a3yBaHHs atoma TM
Ha rpaeHi MOXHA pallioHaJi3yBaTy, BUXOAM4Y 3 JIOKAJIbHOI CUMETPIii KoOpAUHaLiMHOro eHTpy Ta MO siranay i
yTBOPEHOTO KOMILJIEKCY; (2) d-opbitani atoma TM MoxXXyTh 3MmimyBaTucs 3 MO rpadeny Tiei x cumeTpii, 1m0
IIPU3BOJUTS 10 Iepepoamnoginy MO 3a eHeprieo i, IK Hac/ligoK, 40 3MiHM po3LieNseHHs B [0 jJiranay; (3)
YTBOpPEHHS rpadeHONOiOHNX KOMIIJIEKCIB 3 OIHUM aToMOM Fe MoXxnBe Jyinlile 3a paxyHOK 0-3B's13Ky. 3B'SI3yBaHHS 3
YTBOPEHHSIM T1-3B'SI3KiB BUKJIIOUEHE YEPE3 YMOBU CUMETpii. BCTaHOBIEHO, 110 Hal61/1b1IO0I0 Oy e ancopoLis
enipy6iuuHy (IpoToHOBaHOI GopMHu) sIK Ha rpadeHoBil momuHi (-209.1 kI /Mob) (uB. puc. 3), Tak i npu
B3aeMogii 3 Mosiekysiolo gysnepeny (-121.3 kJI)x/mob). HaliMeHIe 3HaY€HHS €eHTaIbIIii Mi>KMOJIEKYJISIPHO]
B3aeMozii mpu B3aeMofii 3 pysepeHoM XapaKkTepHe [Jis HeUTpaJibHOI MoJIeKyu enipy6iuuHy (-38.5 kK /MoJb), a
npu B3aemogii 3 I'Tl - 1151 MoHOaHioHa enipy6inuny (-18.7 kII)X /M0b). Onupaoynch Ha OJlep>KaHi pe3yIbTaTu
PO3paxyHKiB MOKHA IIPOrHO3YBaTH, 110 afcop61iis enipy6iliHy Ha IOBEPXHi HAHOBYTJIEL|eBUX YaCTMHOK HalKpalle
Oypze BinOyBaTucs y BOGHOMY cepenoBulli 3 pH < 7. BesmunHy MUpUHY €HEPreTUYHO] MiJIMHU 4J1s1 MoJieJlel
HAHOYACTUHOK i30CTPYKTYypHUX ZrSiO4 ta BiVO4 iCTOTHO 3a/1€KaTh Bif KOOPAVHALIMHOTO OTOYEHHS aTOMIB
6icMyTy, a 3a6apBJIeHHS] BUHUKAE [IpY HAsSIBHOCTI 6iCMYT-KUCHEBUX JOIEKAEIPiB, 110 Y3IOIKYETHCS 3
€KCIIEPUMEHTAJIbHUMU JAHUMMU JIJIS1 KPUCTAJIIB. Pe3ysibTaTy pO3paxyHKiB CBiiUaTh, O PO3BEIEHHS OPTOBAHANATY

6iCMYTy B i30CTPYKTYpHiil MaTpulli LMPKOHY MifBUIIY€E iHTEHCUBHICTb 3a0apBJI€HHS MIirMEHTA.

Pedepar aHIJIiHCBKOIO:

The results obtained on the theoretical consideration of the properties of organic solar materials and their
interpretation show that their quantum chemical treatment allows replacing the consideration of large polymeric
molecules with their lower oligomers and optimally selecting their constituent elements to obtain the highest open
circuit voltage values. Summarizing the data obtained for the complexes of Fe atom with graphene plane
monovalence, we note that (1) the binding of the TM atom on graphene can be rationalized based on the local
symmetry of the coordination center and the MO of the ligand and the formed complex; (2) the d-orbitals of the
TM atom can mix with graphene MOs of the same symmetry, which leads to a redistribution of MOs in energy and,
as a result, to a change in the splitting in the ligand field; (3) the formation of graphene-like complexes with one Fe
atom is possible only through o-bonding. Binding with the formation of n-bonds is excluded due to symmetry
conditions. It was found that the highest adsorption of epirubicin (protonated form) was observed both on the
graphene plane (-209.1 kJ /mol) and in the interaction with the fullerene molecule (-121.3 kJ /mol). Based on the
results of the calculations, it can be predicted that the adsorption of epirubicin on the surface of nanocarbon
particles will occur best in an aqueous medium with a pH < 7. The values of the energy band gap width for the
models of isostructural ZrSiO4 and BiVO4 nanoparticles significantly depend on the coordination environment of
bismuth atoms, and the coloration occurs in the presence of bismuth-oxygen dodecahedrons, which is consistent



with experimental data for crystals. The calculation results indicate that dilution of bismuth orthovanadate in the
isostructural matrix of zircon increases the intensity of the pigment color.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: Mogiesti HAHOYACTMHOK i30CTPYKTypHUX ZrSiO4 Ta BiVO4
Haszpa HTII aHriiicbKo0: Models of isostructural ZrSiO4 and BiVO4 nanoparticles
HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: MeToau, Teopii

l'asy3p 3aCTOCYBaHHS: Ximis

PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: Bennyuny mupunu eHEPreTUYHOI WIIMHM [JIs1 MOJIEJIEN HAHOYACTUHOK 130CTPYKTYpHUX ZrSiO4 Ta
BiVO4 icToTHO 3aneskaTh Bifj KOOpAMHALIMHOTO OTOYEHHS aTOMIB 6iCMyTY, a 3a6apBJIeHHS] BUHUKAE [IpY HAsSIBHOCTI

6iCMyT-KMCHEBUX JI0[,€KaePiB, 10 Y3TrOKY€EThCS 3 €KCIIEPUMEHTAIbHUMU JAHVMMU JJ1s1 KPUCTAJIIB.

ComniannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI mpoAyKiii (Matepiasis,

TEXHOJIOTI! TOIIO) A4J1s1 3a0€3MeYEHHS eKCIIOPTHOTrO OTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Bnyius HTII Ha moBKiJjs:
Bnposags>keHHs1 HTII: He snpoBamxeHo
ITpakTnyHa peasnisanis HTII
IToyaTok eramy:
3aKiHYeHHs eTamy:
Crnio>KkuBavi NPOAYKILii:
IlepcneKTHBHI PUHKHU:
XapakTep cniBpOoOiTHHIITBA 3 iHBECTOPOM
IloTpiOHMI 00GCAT iHBECTHILiM, THC. TPH.:
IIpaBa, 0 HaAIOTHCS iIHBECTOPY MiCJIsA 3aBEpPLIEHHsT POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IToTeH1iaILHUE 00OCAT IIPOJASKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):

HoparkoBa iHdopmamist:
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