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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CuHre3, 6y[10Ba i BIaCTMBOCTI (PYHKIIIOHAJIbHMX MaTepiasiB Ha OCHOBI HEOPraHiYHUX i OpraHO-HEOPraHiYHUX

CHCTEM 3 KaHaJIbHOIO CTPYKTYPOIO AJ1s1 Oi€P>KaHHS, aKyMyJIsliii Ta 36epiraHHs eHeprii.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Synthesis, structure and properties of functional materials on the basis of inorganic and organo-inorganic systems
with channel structure for the generation, accumulation and storage of energy.

Pedepar yKpaiHCBKOIO:

[TokaszaHo, 110 BUKOPUCTAHHS AuMeTuiicyiabpokcunry (DMSO) npusBoauThb 4O YTBOPEHHS OibII CTIMKUX IIJIIBOK
opraHo-HeopraHiuHux rneposcbkutiB CH3NH3PbI3 no zii Bosioru ta onnpomMiHeHHsI IOPiBHSIHO 3 BUKOPUCTAHHSIM
po3unHHUKa guMetwidopmaminy (DMF). [TokazaHo, M0 A1 MiABUIIEHHS CTIKOCTi IEPOBCHKUTY 1O IIil BOJIOTH,
KUCHIO MO’KHa BUKOPUCTOBYBAaTH I0JliMepy: NOoJiBiHiNn6yTHpasns (PVB), nukio onedin konosnimep (COC) Ta
nosisiHigeHxsnopug (PVDC). Cunresosani ogHodazsi nopomku La2-xSrxNiO4 (x = 0; 0.1; 0.2) i3 cTpyKTypOlo TUILY
K2NiF4 3a mornomMorom MeTony TBepho¢dasHuX peakliil. BCcTaHOBIEHO, 10 ONTUMAIbHUM METOLOM ofep>kaHHs La2-
xSrxNiO4 e nonepenHin CUHTE3 NPOMIKHUX CIonyK - La2ZNiO4 ta Sr9Ni6.64021. JocaimKeHo YMOBY YTBOPEHHS
TBepaux po3unHis Ba(Ti,Sn)O3 npu cuHTe3si ix MeTonoM TBeproda3HUX peaklliil, 30J1b-Tejib METOLIOM, & TaKOX
BIUJIMBY Ha €JIeKTPOQi3nyHi BJIAaCTUBOCTI JOMilIOK nepexigHux 3d-enemeHTiB (MnO2Z) Ta CKIOYTBOPIOIOYUX JOMIIIOK
(Al203-Si02-Ti0O2, AST). ITokazaHo, 10 HAHECEHHSI 3aXMCHOT'0 Iapy Ha ITIOBEPXHIO KaTOgHOTO Matepiany NMC 622
30JIb-T€JIb METOJOM J1a€ MOXJIUBICTb 301IbIINTY iOH-TIPOBiTHI KaHAJIH, SIKUMU I1€PEMIIYIOThCSI I0HU JIiTil0, B
CTPYKTYpPi KaTOLHOTO MaTepiaiy, 10 Ma€ MOKPAIIUATY €JIEKTPOXiMiYHI XapaKTEPUCTUKU KaTOJHOrO MaTepiay.
INokaszaHo, mwo npu cuHresi CeO2 ocamKeHHSIM y BOGHO-CIIMPTOBUX PO3YMHAX PO3MIp Ofep>KyBaHUX YACTUHOK B
OCHOBHOMY 3aJIEJKUTD Bif, Ni€JIEKTPUYHOI IPOHMKHOCTI CEPENOBUIA CUHTE3Y: YMM BUIIA KOHLIEHTPALLis
i30MpOMNiNIOBOrO CIUPTY, TUM HIKYA JieJIEKTPUYHA [IPOHUKHICTh CEPENOBUILA | MEHIINN PO3MIP OLEpPKyBaHUX
HaHOYaCTUHOK. 3alIPOIIOHOBAHO METOJ, OTPUMAHHS €JIEKTPOLHOr0 Marepiany Ha 0cHOBi LaMnO3 3i CTpyKTypoIo
IIePOBCHKITY AoroBaHoro Sr,(La,Sr)MnO3 n1st en1eKTpoiiB ribpuaHuX e1eKTPOXiMIiYHNX KOHZIEHCATOPIB, SKi
BOJIOZiI0Th BUCOKMMY €HEPTEeTUYHUMU i EMHICHMMM XapaKTepucTukaMmu. OfeprkaHi IPaKTUYHI Pe3yJIbTaTh
3HalIM BUKopucTaHHs Ha TOB «PazioHike», KazeHHOMY HinnpremcTsa «HayKoBO-BUPOOHMYNI KOMILJIEKC

«Ickpa» ([lep>kaBHUI KOHLIEPH «YKPOOOPOHIIPOM»).

Pedepar aHIJIiHCBKOIO:

The use of the solvent dimethyl sulfoxide (DMSO) was shown to form organic-inorganic perovskite CH3NH3PbI3
which is the more resistant film to the action of moisture and radiation as compared the dimethyl formamide
(DMF). It was shown that polyvinyl butyral (PVB), cycloolefin copolymer (COC) and polyvinylidene chloride (PVDC)
can be used to increase the resistance of perovskite to the action of moisture and oxygen. Single-phase La2-
xSrxNiO4 powders (x = 0; 0.1; 0.2) with a K2NiF4 type structure were synthesized using a solid-state reactions
technique using the preliminary synthesised intermediate compounds (La2NiO4 and Sr9Ni6.64021). The formation
of solid solutions of Ba(Ti,Sn)O3 during their synthesis by solid-state reactions technique, the sol-gel method, as
well as the effect on the electrophysical properties of impurities of transition 3d elements (MnO2) and glass-
forming additives (AI203-SiO2-TiO2, AST) were investigated. It was shown that the deposition by the sol-gel
method of a protective layer on the surface of the cathode material NMC 622 increases the ion-conducting
channels of lithium ions moving in the structure of the cathode material and improves the electrochemical
characteristics of the cathode material. It was shown that the size of the CeO2 particles prepared by precipitation
in aqueous-alcohol solutions mainly depends on the dielectric constant of the synthesis medium: the higher the
concentration of isopropyl alcohol, the lower the dielectric constant of the medium and the smaller the size of the
prepared nanoparticles. A preparation method of an electrode material based on LaMnO3 with a perovskite



structure doped with Sr,(La,Sr)MnO3 for electrodes of hybrid electrochemical capacitors with high energy and
capacity characteristics was proposed. The obtained practical results were used at "Radionics" LLC, State
Enterprise “Scientific and Production Complex “ISKRA” (State Concern "Ukroboronprom").
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: 3axiounuii 38iT. CuHTES, 6y/10Ba | BIACTMBOCTI GyHKIIOHATBHUX MaTepiasis Ha
OCHOBi HEOPraHiYHUX | OPraHO-HEOPraHiYHUX CUCTEM 3 KAHAJILHOIO CTPYKTYPOIO JIJISl OJIEP’KAHHS, aKyMYJIAILIii Ta

30epiraHHs eHepril

Hazpa HTII anrsiichKoI0: Final report. Synthesis, structure and properties of functional materials based on

inorganic and organic-inorganic systems with a channel structure for obtaining, accumulating and storing energy
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