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Tema gucepranii:
1. Cuntes Ta ¢i3uKo-xiMiyHi BJIaCTUBOCTI KATOJAHUX MaTepiasliB JiTieBUX pKEPeJI CTPyMY Ha OCHOBI CKJIaHUX

3a/1i30BMiCHUX OKCU]IIB.

2. Synthesis and physico-chemical properties of the lithium power sources cathode material based on the complex
iron-containing oxides.

Pedepar:

1. Y nuceprauiiiHiil po6oTi 3[iliCHEHE KOMILJIEKCHE JOCiIPKeHHS (i3MKO-XiMiYHUX XapaKTePUCTUK KaTOJAHUX
MarepiasiB JiTieBUX IpKepesl CTPYMY Ha OCHOBI CKJIaJIHUX 3aJ1i30BMICHUX OKCUJIB. Briepiie peasnizoBaHO CUCTEMU
eKCIIEpPMMEHTAJIbHUX JIKepeJl CTPYMYy 3 KaTOJaMu Ha OCHOBI 3aJ1i30BMiCHUX LiMiHeel, MoAu(diKOBaHUX 130~ Ta
reTepoBajieHTHUMMU ioHaMu.IIoKa3aHo, 0 BUCOKI iHTepKansLinHi Li+ napameTpu mniHeseBmicHUX kaToxis JIIC
3a0€31e4yI0ThCs 32 PaXyHOK iCHYBaHHS y KaTOJi IPOCTOPOBO PO3[ilIeHUX 00J1aCTeH i3 pi3HUMU TUIIaMU
IIPOBiAHOCTI (I0HHOI Ta e71eKTPOHHOT), POPMYBAHHS SIKUX 32 O€3I1€4yeThCs YTBOPEHHSIM TBEPLOKOJIOITHOI CUCTEMU

i3 JOCKOHANIMX 3epeH LIiHeJIbHOI MAaTPULIi, 0 iCHY€e B PO3BMHEHI CiTLi rpaHUIlb 3€PEH, YTBOPEHb iHMuX (a3 Ta



ME30CTPYKTYPHHUX BHYTPi3€PEHHUX (POPMYyBaHb, OTPUMAHMX BHACJIIZOK 3aMillleHb i CUHTE3HOI TEPMOOOPOOKHU.
KBazipiBHOBa)XHUMU YyMOBaMU CHHTEe3Y 3a0e311e4yeThCsl KOHTAKT 061acTell 3 BUCOKMM 3HaY€HHSIM 10HHOI
IIPOBiZIHOCTI, a OTXe, i e71eKTPOCTUMYJIbOBaHa Audy3is Li+ y Bcbomy 006'eMi 3epHa.ExcrieprMeHTaIbHO
OOI'PYHTOBAHO KiHETUYHY MOJI€JIb €JIEKTPOXiMIYHOI iHTepKaJIsiLii JIiTilo y KaTOHI cucTeMu. BctaHoBIEHO, IO
6J10KyBaHHS iHTEpKaJIsLii JliTiem 06'eMy 3epHa IIMiHeNbHOI (Pa3u 3yMOBIEHO HEBUCOKMMU 3HAYEHHSIMU
KoedinienTa nudyasii Ta oro cragHOw 3aJ1€XHICTIO Bifl KATOJ-aHOAHOI Pi3HULi IOTEH1IiaJliB, a TAKOX
IIPiOPUTETHOIO IIEPEBArolo NepuIoYEProBOro 3all0BHEHHS JIiTiEM TeTpaeipuyHO CKOOPIUHOBAHUX FOCTbOBUX
no3uLiil mmninesi i HacTynHow (a3oBoo TpaHChOpMallielo IOBEPXHEBUX 06J1acTel iHTepKanary.JloBeieHO
iCHyBaHHSI ME30CKOIIIYHOI CTPYKTypH B IIIiHeJIbHIN ¢asi aymoMiHili-3amilneHoro JiiTiii 3a1i3Horo Gpepury, o
IIPOSIBJIIETHCA B HASIBHOCTI B M€KaX OJHOTO 3€pHa IIPOCTOPOBO PO3[iJIeHUX 06J1acTe iCHyBaHHS (PEPUTY,
3baraueHoro abo 36iJHEHOro 3aJ1i30M i eJIeMEHTOM 3aMilleHHs. Bnepie nokaszaHo, mo (popMyBaHHS iOHHO- Ta
€JIEKTPOHHO-TPAHCIIOPTHOI CUCTEMU MOXKJIMBE B €IMHOMY 3aIIPOIIOHOBAHOMY LIKJIi KEPAMIiYHOTO CUHTE3Y

marepiasny. BusHaueHo excryaTaliliiHi napameTpu sabopaTopHux 3paskis JIJJC Ha CUHTE30BaHUX KaToZax.

2. A comprehensive investigation of the physicochemical characteristics of the lithium power sources cathode
material based on the complex iron-containing oxides is carried out in the thesis. For the first time systems of
experimental current sources with cathodes based on iron-containing spinel modified by iso- and heterovalent
ions have been implemented.It is shown that high intercalation Li+ parameters of LPS iron-containing cathodes
are provided by the existence of spatially separated regions in the cathode with different types of conductivity
(ionic and electronic), forming of which is provided by the formation of hard-colloidal system from spinel matrix
perfect grains, which exists in the developed grid of grains boundaries, formations of other phases and
mesostructural intergrains units obtained from substitutions and synthesis treatment. Quasi-equilibrium synthesis
conditions enhance the contact of high ionic conductivity areas, and hence Li+ electrostimulated diffusion in the
whole volume of grain.Kinetic model of lithium electrochemical intercalation in the cathode system is
experimentally substantiated. It was found out that blocking of lithium intercalation the grain volume of spinel
phase is caused by low values of diffusion coefficient and its decreasing dependence on the cathode-anode
potential difference, and the benefit of priority lithium filling of tetrahedral coordinated guest positions in spinel
with the following phase transformation of the surface areas of intercalation compounds.The existence of
mesoscopic structures in spinel phase of aluminum-substituted lithium iron ferrite, which is manifested in the
presence within a single grain of spatially separated regions of the ferrite existence, enriched or depleted by iron
and substitution element.For the first time it was shown that the formation of ion-and electron-transport system
is possible in a single proposed cycle of the material ceramic synthesis. Operating parameters of LPS laboratory
samples on synthesized cathode are defined.
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