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1. MexaHi3sMu HaKONIMYEHHSI 3apsy B TiOpUIHUX €J1IeKTPOXiMIYHMX CUCTeMaxX HAaHOIIOPUCTHUI ByTyelp /

mriHesieBMicHI cucreMu Li-Mn-Fe-O

2. Mechanism of charge accumulation in hybrid electrochemical systems nanoporous carbon / spinel containing
system Li-Mn-Fe-O

Pedepar:

1. B po6oTi focinKeHo 3B'I30K YMOB CUHTE3Y, CTPYKTYpH, Mop@oJiorii Ta nposinHocTi cuctem Li-Mn-Fe-O pizHoro
(a30BOro CKIaAy Ta iX eJIeKTPOXiMiYHUX XapaKT€PUCTUK NP BUKOPUCTAHHI B poJii papafeiBCbKOro eJIeKTpoaa
ribpuIHMX €J1IeKTPOXiMiYHMX CUCTEeM. BCTaHOBJIEHO BIJIMB TeMIIEpPAaTyPHOI aKTHBallii Ha CTaH MOBEPXHI Ta
azcopOLifiHy 37JaTHICTh HAHOMIOPUCTOTrO ByrJeno. OCHOBHA yBara 30Ce€pepKeHa Ha BCTAHOBJIEHHI YMOB CUHTE3Y Ta
KOHLIEHTPAaLlii KOMIIOHEHT 3aJ1i30BMiCHUX CKJIQIHUX JIiTIHOBaHMX OKCUIiB MapraHIo, IIPU SIKUX (POPMYETHCS
CTPYKTYPA, 110 3[aTHA 3a0€3Me4UT MaKCUMaJIbHY iHTEHCUBHICTb Auys3ii s1iTiio B npoueci po3psay KOHIeHcaTopa.
[TokazaHo, o nigBuineHHs piBHA pH peakuiiHOro cepenosua 3 4 10 8 IPUBOIUTE 4O YTBOPEHHS MaTepialiB 3



6i7bIIOIO KiNIbKICTIO (pa3. [IpoBelIeHO eJ1eKTPOXiMiYHE TeCTYBAaHHS TPbOXEIEKTPOAHUX KOMIPOK 3 pO60YnM
€JIEKTPOJOM Ha OCHOBi oTpuMaHux gazoBo-mopdosoriyHux KoHPirypauiii cucrem Li-Mn-Fe-O Ta po3paxoBasi ix
NUTOMI iHTepKasLilHiI XxapakTepucTuku. [lokazaHo, 10 MaKCUMAaJIbHOK NUTOMOIO EMHICTIO BOJIOAIIOTh 3pa3Ky 3
HaMBUINMM BMICTOM LIMiHEbHOI a3y, B SIKil 3ai1i30 3aliMae OKTaeApUYHi o3ulii B KpucTaniuHii rpaTui. Ha ocHOBI
OTPMMAaHUX aKTUBHMX MarepiaiiB ¢papasieiBCbKOro eeKTpoa Ta aKTUBOBAHOTO BYIJIELI0 CPOPMOBaHi MakeTu
ribpuHMX CylIepKOHAEHCaTOPiB Ta IIPOBEEHO iX TeCTyBaHHS B YMOBax Pi3HUX 3apsiy,/po3psgHux cTpyMis (0.5C-
20C) B cysbdari, HiTpati Ta KapOOoHAaTi JiTifo. Po3paxoBaHi 3HaueHHs KoedilienTa nudysii iTiio B UX yMOBax
CTaHOBJISITh BeIM4MHY NopsgKy 10-10-10-9¢cm /¢ i masio 3MiHIOIOTBCS B 3aJ1EXKHOCTI Bifl IIBUJIKOCTI pO3psiay Ta
esieKTpoJiTy. ITokasaHo, 10 e(peKTUBHICTb LUK/IIOBAaHHS KOHAEHCATOPiB 36epiraeTscs npotsarom 500 LUKIIB po60TH

He3aJIeXHO Bijl IPUKJIAJIEHOTO CTPYMY PO3PSLy.

2. In this work the connection between synthesis conditions, structure, morphology and conductivity of Li-Mn-Fe-
O systems with different phase composition and their electrochemical characteristics with using as a Faraday
hybrid electrode the electrochemical systems are investigated. The effect of temperature activation on the surface
state and nanoporous carbon adsorption capacity are established. The main attention is focused on establishing
the synthesis conditions and concentrations of the component of iron containing complicated lithium manganese
oxide in which formed the structure that can provide the maximum diffusion intensity of lithium in the discharge
of the capacitor. It is shown that raising of the pH level of the reaction environment from 4 till 8 leads to the
formation of materials with more phases. Electrochemical test of three-electrode cell with the working electrode
on the basis of the phase-morphological configurations of Li-Mn-Fe-O are carried and their specific intercalation
characteristics are calculated. It is shown that the maximum capacity of specific samples have the highest content
of spinel phase in which iron occupies octahedral positions in the crystal lattice. On the base of obtained Faraday
electrode active material and activated carbon are formed models of hybrid supercapacitors and carried their
testing under different charge /discharge current (0.5C-20C) in sulfate, nitrate and lithium carbonate. Calculated
values of the diffusion coefficient of lithium in these conditions are equal to the value of order 10-10-10-9 cm/s
and lightly change depending on the discharge speed and electrolyte.
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