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Pedepar:

1. Inceprauito NpUCBIYEHO BUBYEHHIO IUIIBOK AMXaJIbKOTEHIiB IIePEXiNHNX METAJIIB J1s1 aHOMIB HATPiM- Ta JITiN-
ioHHux 6arapeil. JlociiaKeHHsI BAKOHAaHO MeTOJaMu (QYHKLIOHATy €JIeKTPOHHOI TYCTMHY Ta IICEBIONOTEHIiay i3
NepHyx NPUHLNIIB. 36epiraHHs eHeprii € HallBaKJIUBIIIOI0 CKJIAI0BOIO Y PO3BUTKY CTIMKMX €HEepreTUYHUX
pecypciB, iHpopMaLiliHUX TEXHOJIOTIH, €/IeKTPUYHUX TPAHCIIOPTHUX 3aCO0iB, 8 TAaKOXX ITOOYTOBOI €J1EKTPOHIKU.
IcHye 6araro pisHMX TEXHOJIOTi 36epiraHHs eHeprii 41 pisHux cucreM. JliTili-ioHHi 6atapei - npucTpoi s
[IepeTBOPEHHS Ta 36epiraHHs eJIeKTPUYHOI eHeprii — BUKOPHUCTOBYIOThCS Hal4acTile Ta iHTeHCUBHO
IOCJiIKYIOTbCS IJ1s1 LIMPOKOTO CIIEKTPY 3acTocyBaHb. HaziineHi npuBabiuBUME BIACTUBOCTSIMU, TAKMMHU SIK BUCOKA
I'yCTUHA €HePrii, JOBruil TEPMiH eKCIlyaTallii, HeBeJMKUI po3Mip i Masa Bara, JiTifi-ioHHi 6atapei 6ysiu BU3HaHI
HaNOibL IMOBIPHMM 32CO00M, SIKUI BUKOPUCTOBYBAaTUMETBCSI 117151 30€piraHHs €J1eKTPOeHeprii B MallGyTHbOMY.

J7ns1 3a10BOJIEHHS IOTPeb y HEJOPOTUX MaTepiasiax /iJisl 30epiraHHs eHeprii, 6araTo LOCIiTHUKIB BUSBIISIOTh



iHTepec TakoX [0 HaTpili-ioHHuX 6aTapeil. [lofi6HICTb MeXaHi3MiB HAKONIMYEHHS €HePrii MK JIiTiii- Ta HATPiil-
ioHHMMU GaTapesiMU aja 3MOTY BiIlHOCHO IIBUIKOTO iX pO3BUTKY. BCTaHOBIEHO 0COGIMBOCTI IEPEPO3IIOLINY
3apsay Ha aroMax Se miiBok TaSe2 3 Mosiekysiamu nosimepHux enekrpositis LiClO4 a6o (ta) PEO sk marepiany
aHO#Yy, 10 KOHTPOJIIOIOTh PyX iOHIB JIiTiI0 Ta MOogUdiKalLii moTeHUianbHUX 6ap'epiB 1151 PyXY; BUSIBJIEHO, 10 aHOIU
Ha OCHOBI 71iBOK TaSe2 3 MosieKynaMu IojiMepHoro enekTpoiity PEO, TaSe2 3 mosieKyiamu mojiiMepHux
enextpositis LiClO4/PEO Mae HaliMeHIly eHepros3aTpaTHICTb CUCTEMH IIPU OJIaHHI iHTepKaJbOBaHUMU aTOMaMU
Li eHepreTnyHux 6ap’epiB y NOPiBHSIHHI i3 aHOY, BUKOHAHOTO HA OCHOBI I7IiBOK TaSe2 6e3 fonaBaHHs 10J1iMEPHOrO
eJIeKTpoJIiTy. Kito4oBi c10Ba: TIT1iBKU INXaNIbKOTE€HIiB MepexinHuX MeTaliB, aHO JTiTii-ioHHUX 6aTapel, aHoy,
HaTpili-ioHHUX 6aTapei, aTomu Li, aTomu Na, e1eKTpPOHHI BJIaCTUBOCTI, QYHKIIIOHAJ €JIeKTPOHHOI I'yCTUHH,

[ICEBMONOTEHIia i3 NepmUX NPUHLHUIIIB.

2. The dissertation is devoted to the study of dichalcogenide transition metal films for anodes of sodium- and
lithium-ion batteries. Methods of density functional theory and pseudopotential from the first principles have
been used. Energy storage is a critical component in the development of sustainable energy resources, information
technology, electric vehicles, and consumer electronics. There are many different energy storage technologies for
different systems. Lithium-ion batteries - devices for converting and storing electricity - are used most often and
are intensively studied for a wide range of applications. Endowed with attractive properties such as high energy
density, long service life, small size and light weight, lithium-ion batteries have been identified as the most likely
means to be used to store electricity in the future. To meet the demand for low-cost energy storage materials,
many researchers are also interested in sodium ion batteries. The similarity of energy storage mechanisms
between lithium and sodium ion batteries allowed their relatively rapid development. The anode plays a crucial
role in batteries because its characteristics directly affect its electrochemical performance. However, anode
materials for graphite and silicon lithium-ion batteries are not suitable for the sodium-ion battery system.
Graphite provides low system capacity due to the mismatch of the size of the graphite layer of radius to sodium
ions. As for silicon, the storage of sodium ions is achieved only in amorphous silicon. A key factor is the
development of high-performance electrode materials for sodium ion batteries and the optimization of the
architecture of the material of the anodes of lithium-ion batteries. Thus, the problem of studying materials for
anodes of sodium and lithium-ion batteries is relevant and is essential to achieve their high performance. Thus,
transition metal dichalcogenide films can be used as an anode material for sodium and lithium-ion batteries. The
optimal filling of the SnS2 - based film anode material with Na and Li atoms was recorded, which was 75% when
the movement of metal atoms was accompanied by the lowest energy costs. It is established that it is more
expedient to intercalate Na atoms than Li at the anode on the basis of SnS2 material, because the total energy of
the system during intercalation of Na atoms in the SnS2 layer is less than during intercalation of Li atoms.
Peculiarities of charge redistribution on Se atoms of TaSe2 films with molecules of polymer electrolytes LiClO4 or
(and) PEO as an anode material controlling the motion of lithium ions and modification of potential barriers to
motion have been established; found that anodes based on TaSe?2 films with molecules of polymer electrolyte PEO,
TaSe2 with molecules of polymer electrolytes LiClO4 /PEO has the lowest energy consumption of the system when
overcoming energy barriers with intercalated Li atoms compared to the anode made of TaSe2 films without adding
poly. Keywords: dichalcogenide transition metal films, anode lithium-ion batteries, anode sodium-ion batteries, Li
atoms, Na atoms, electronic properties, electron density functional, pseudopotential from the first principles.

Jdep>kaBHU#M peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui# NpiopHTETHUI HAIIPSIM iHHOBaLiHOI AiSJILHOCTI:
IlizcyMKH JOCIiAKEHHS:

ITy6osikamii:

HaykoBa (HayKOBO-TEeXHiYHa) IPOAYKILisi:



ConuiasIbHO-€KOHOMIYHA CIIPSIMOBaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHS pe3yJIbTaTiB AHCEpPTalLii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Ipo HayKOBOr0 KePiBHHKA/KEPiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Bana6ait Pyciana MuxainniBHa

2. Balabai Ruslana Mihaylivna

KeBasmigikanis: 1. .-m. 1., 01.04.07
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indopmamist:

IloBHe HaliMeHYBaHHS IOPHIHUYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasitiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Moiceenko Bacunp MukosainoBuy

2. Moiseienko Vasyl Mykolaiovych

KBasidikanis: 1. ¢.-m. n., 01.04.07
InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa inHdpopmamuist:

IloBHe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KEeHHSI:

dopma ByracHOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. [Tenemak Poman MuxaiioBud

2. Peleshchak Roman Mykhailovych
KBasmigikanis: 1. .-m. 1., 01.04.10
Imentudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdopmamist:

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:

1. Binuucekuii Irop Bacunbosuy

2. Bilynskyi Igor Vasylovych

KBasigikanis: 1. ¢.-m. 1., 01.04.10
Imentudikarop ORCID ID: He zacrocosyerbes
JoparkoBa iHdpopmamist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiriHHS:

InenTudgikarop ROR: He zacrocosyerscs

Biacue IlpizBuuie Im's I1o-6aThKOBI:
1. Bo3usk Anppin BacuiboBud

2. Voznyak Andriy Vasylovych

KBasmigikamis: k. 1. 1., 05.17.06
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa iHdpopmamnis:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:



dopma By1acHoCTI:
Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VIII. 3akar04Hi BimoMocTi
BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi
rOJIOBYIOYOrO Ha 3aCiflaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZJaJIbHUM 32 PEECTpalLilo HayKoBoi

OisIIBHOCTI

ConosioB Bonogumup Mukosanosuy

ConositoB Bosogumup MukosiaiioBuy

Opuenko T.A.



