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1. CTpykTypa, es1eKTpo@disnyHi Ta iHTepKaJIsILiliHi BJIaCTUBOCTI WIiHeabHUX cucteM LiMn2-xFexO4 pisHoi
Mopdororii

2. Structure, electrophysical and intercalation properties of LiMn2-xFexO4 spinel systems of different morphology

Pedepar:

1. ¥ nuceprauii moCiZpKeHO BIIJIMB 3aMillleHHs 3aJ1i30M Ha CTPYKTYpY, MOpQoJIoriio, esieKTpodi3nyHi Ta
€JIEKTPOXIMIYHi BJIaCTMBOCTI JIiTII-MapraHueBoi WITiHei, CHHTE30BaHOI KEPaMiYHUM Ta 30J1b-T€JIb METOJAMMU.
[TokasaHo, 10 YTBOPEHHS ONHO(A3HOI LMiHeJ i MOXJIUBe 3a Temneparypu 1070 K gys 3osb-resb cuHTesy Ta 1270 K
IJ151 KEpaMivHOTO METOY, IIpY 1[bOMY 3a(iKCOBaHO yTBOPEHHS KaTiOHIB IBOBaJIEHTHOTO 3aJli3a B OKTAMiArpari, mo
MifBUILy€ €JIeKTPOIPOBIAHICTD 1IIIiHE. B pe3yibTaTi IPOBEeEHHS IMIIEJaHCHUX JOCIIIKEHD IPKEPEJ CTPYMY 3
KaTOJIOM Ha OCHOBI criosyk LiMn2-xFexO4 Ha nepomMy LMKl po3psALy BCTAaHOBJIEHO 3MiHU MTPOBiZHUX
BJIACTMBOCTE! MTaCUBYIOUMX IIJIIBOK Ta KaTOAHOI cyMii. [TokazaHo, 10 Ha TOYAaTKOBOMY eTarli BigOyBaeTbCs

3POCTaHHS OIOPY [TACHBYIOYOI IJIiBKY, 1O IOB'SI3aHE 3 HAKONMYEHHSM VOHIB JIiTiI0 HA TIOBEPXHi KaTOAY.



BcranoBeHO, 110 NpU LIbOMY ITPOBiAHICTE KATOAHOI KOMITO3ULLii 3pOCTae 3i 30iIbIIeHHSIM CTYIIE€HS JITiIOBaHHS.
CriBCTaBJIEHHS [IUX PE3YJIbTATIB 3 €KCIIEPUMEHTAJIbHUMY 3HAYEHHSIMU CTaJIOl TPATKU B IIpoLeci Li+ - iHTepKransunii
IIO3BOJIUJIO 3AIIPOIIOHYBATH TPbOXETAIIHY MOZEJIb €JIEKTPOCTHMMYJIbOBAHOTO BIIPOBAMIKEHHS. B pe3ysbTati
NOPiBHSIHHA KoedilieHTa nudysii oHis Li+, orpumanoro merogamu CEI (10-13 - 10-11 cm2 /c) Ta GITT (10-12 - 10-11
cM2/c), IOKa3aHo, 1o mmiHesbHi cucremu LiMn2-xFexO4 pisHoi MmopdoJiorii MOKyTb 6yTH yCIIIIHO BUKOPUCTAHi B

JIiTi€BUX €JIEKTPOXIMIYHUX JPKEPeJIax CTPYMY BUCOKOI €MHOCTI Ta IIOTY>KHOCTI.

2. The thesis studies the effect of the iron substitution on structure, morphology, electrophysical and
electrochemical properties of lithium-manganese spinel synthesized by ceramic and sol-gel methods. It is shown
that the formation of single phase spinel is possible at the temperature of 1070 K for sol-gel synthesis and 1270 K
for ceramic method, formation of divalent iron cations was fixed in okta-sublattice, which increases the electrical
conductivity of spinel. Based on impedance studies of current sources with cathode based on LiMn2-xFexO4
compounds changes of the conductivity properties of the passivation films and the cathode mixture were fixed in
the first cycle of discharge. It is shown that at the initial level of discharging the growth of passivation film
resistance took place, which is associated with the accumulation of lithium ions on the cathode surface. It was
found out that at the same time cathode compositions conductivity increases with the degree of lithiation. The
comparison of these results with the experimental values of constant lattice in the process of lithium intercalation
allowed to offer three-stage model of electro-stimulated introduction of lithium ions. Comparison of the diffusion
coefficient of ions Li + obtained by SEI methods (10-13 - 10-11 cm2 /s) and GITT (10-12 - 10-11 cm2/s) has shown
that spinel systems of LiMn2-xFexO4 with different morphology can be successfully used in lithium
electrochemical power sources of high capacity and power.
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