O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iIKOBHH HOMeP: 0415U003599
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpauii: 17-06-2015

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. [Totanenko I'anHa BaneHTuHiBHA

2. Potapenko Anna Valentinovna

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIn¢dp HaykoBOi cneniaabHOCTI: 02.00.04
HasBa HayKoOBOi crieniaJIbHOCTI: Qizuyna ximis

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jata 3axHcTy: 02-06-2015

CreniaJbHICTh 32 OCBITOIO: 7.04010101

Micue po6oTH 3400yBaya: Mixsinomue BinaineHHs enektpoximiunoi enepretnxku HAH Vkpainu

Kopg, 3a €IPIIOY: 21590307

Micue3HaxoaKeHH: 03142, m. Kuip-142, 6yabB. BepHancbkoro, 38-A

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CIeliaai30BaHOi BY€HOI pagH): [ 26.001.03

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOM: KuiBChKuil HaLiOHAbHMIA YHIBEpCUTET iMeHi Tapaca

[IleByeHka

Kog 3a €IPIIOY: 02070944

Micqesﬂaxo,lpKeHHﬂ: ByJI. Bononumupceka, 60, M. Kuis, KuiBceka 06:1., 01033, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI 0COOH: MixBinomue BingineHHs enekTpoximiuHoi enepretnku HAH
Ykpainu

Kopg, 3a €IPIIOY: 21590307

Micue3HaxoaKeHH: 03142, m. Kuip-142, 6ynbB. BepHancbkoro, 38-A

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akajiemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
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Tema guceprauii:
1. lnineni cknany Li[LixMn2-x]04 Ta LiNi0.5Mn1.504, oTpuMaHi 3 TUTPATHUX IIPEKYPCOPIB, SIK €JIeKTPOIH]

Marepiany AJis JTiN-HOHHUX aKyMYJIATOPIB BUCOKOI IIOTY>KHOCTI

2. Spinels of Li[LixMn2-x]O4 and LiNi0.5Mn1.504 composition obtained from citric acid precursors as electrode
materials for high rate lithium-ion batteries

Pedepar:

1. lucepTaliito npucCBsI9Y€HO PO3POOJIEHHIO METOIiB Oflep>KaHHSI HAHOPO3MIPHUX JIiTili-MaHTaHOBUX HITIiHEJIeN
cxiany Li[LixMn2-x]O4 Ta LiNi0.5Mn1.504, npugaTHUX 1J151 BAKO-PUCTAHHS B SIKOCTi €JIEKTPOJIHUX MaTepiaiB y
JIIA BUCOKOI IOTY>KHOCTI, BUXOZISIYM 3 LUTPATHUX IIPEKYPCOPIB, a TAKOXK BUSIBJIEHHIO BILUIMBY MOPQOJIOTii mniHesen
(po3mipy KpucTaiB i KpUCTaIITIB, X JOCKOHAJIOCTI Ta arperatii) Ha iX EMHICTb Ta 3aTHICTb PO3-PSAKATHCD
BeJIMKUMU cTpyMamu. [llnsgxom niposisy i Bifiiaay UUTpaTHUX [IPEeKypcopiB oTpuMaHi mmniHei Li[LixMn2-x]O4 Ta
LiNi0.5Mn1.504; BcTaHOBJIEHi cXxeMU PO3KJaly IPEKYpPCOpiB, OXapak-Tepru30BaHO MOPQOJIOTio MaTepialib.
lInineni cknagy Li[LixMn2-x]O4 BoIOAil0Th MaK-CUMaJIbHOIO MUTOMOIO €MHiCTIO 117 MAr-T-1. HaiiBuiy nOTy>XHiCTb
nemoHcTpye LiMn204: makeTHi JIIA Li||[LiMn204 3naTHi po3pspkaTtucs ctpymom 6660 MA-T-1(45C). ninesi



cksagy LiNi0.5Mn1.504 BosogitoTe nutomoro eMHicTio 103 MAr-r-1. MakertHi JIIA Li||LiNi0.5Mn1.504 3naTHi
pospsanxatucs ctpymom 5870 MA-T-1 (40C). Marepiasnu, OTpUMaHi 3 LUTPATHUX [IPEKYPCOPIB, 32 CXOPOHHICTIO
3apAny MiJ, HABAHTAXKEHHSIM IIepe-BepUIYIOTh KOMEPLIiliHI 3pa3Ky, 3alpOoNoHoBaHi 114 JIIA BUCOKOI ITOTYKHOCTI.
3anponoHOBaHO METOJ, PETY/II0BAaHHS PO3MipPYy YaCTUHOK JITii-MaHTaHOBUX LLIIIiHE-JIEH, SKUI I0JIIrae y
3aro6iraHHi OKUCHEHHSI MaHTaHy Ha CTafii miposisy npeKkypcopy 3a paXyHOK BUKOPUCTaHHS iHepTHOI aTMOc(epH.
Lle#1 meTo[ 3ab6e3redye 3MEHIIEeHHS pO3-Mipy YaCTUHOK BJBidi y IOPiBHSIHHI 3 METOJOM MipoJIi3y i BiAnany Ha
IIOBITPI, i 103BO-JIsI€ Y 3HAYHIN Mipi 30iJIbIINTHY 3[JaTHICTh MaTepialy pO3psIKaTUCS BEIMKUMU CTPYMaMU.
3po6J1eHO BUCHOBOK IIPO Té, 110 3HKEHHSI IMTOMOI €MHOCTI KaTOIHUX MaTepiasliB y OPiBHSIHHI 3 TEOPETUYHUMU
3HAYEHHSIMUA OOYMOBJIEHE arperaui€lo YaCTUHOK, a 31aT-HiCTb BUTPMMYBAaTH HABAHTAXKEHHS 32 BEJIMKUX CTPYMIB

BUKJIMKAHA HE TiJIbKM PO3MiPpOM YaCTHHOK, aJjl€ M JOCKOHAJIiCTIO KPUCTAIIB.

2. The thesis deals with the citric acid aided routes of obtaining nanosized lithium manganese spinels of
Li[LixMn2-x]O4 and LiNi0.5Mn1.504 composition suitable to using as cathode materials in high-rate lithium ion
batteries (LIB), as well as with disclosing the influence of spinel morphology (size of crystals and crystallites, their
perfection and aggregation ability) on the capacity and high-rate properties of spinels. By means of pyrolysis and
annealing of the citrate precursors, spinels Li[LixMn2-x]O4 and LiNi0.5Mn1.504 are obtained; the schemes of
decomposition of precursors are found; the morphology of the materials is characterized. The spinels of
Li[LixMn2-x]0O4 composition have the maximal specific capacity of 117 mAh g-1. The best high-rate properties are
characteristic of LiMn204: Sample Li||LiMn204 cells can be discharged with the currents of 6660 mA g-1(45C). The
spinel of LiNi0.5Mn1.504 composition has the specific capacity of 103 mAh g-1. Sample Li||LiNi0.5Mn1.504 cells can
be discharged with the currents of 5870 mA g-1(40C). Capacity retention at current loads of materials obtained
from citrate precursors is superior against commercial samples recommended for high-rate LIB. The method of
tuning the particle size of lithium-manganese spinels based on the prevention of manganese oxidation at the stage
of pyrolysis of precursors by using an inert atmosphere has been offered. This method ensures a decrease in the
particle size by a half if compared to the method of pyrolysis and annealing in air, and allows for a substantial
increase in the ability of the materials to the discharge with the large currents. It is concluded that a decrease in
the specific capacity of cathode materials compared to theoretical values is caused by the aggregation of particles,
and the ability to sustain high current loads is governed not only by the particle size, but also by the perfection of
the crystals.
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