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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[HxeHepis cepeloBUll HA OCHOBI OKCUIHUX HAHOMAaTEPiaiB ISl CUCTEM HAKOIIMYEHHS €JIEKTPUYHOI €HEPrii

Ha3sBa po6oTH aHIJIilICbKOIO:

Engineering of media based on oxide nanomaterials for electrical energy storage systems

PedepaT ykpaiHCbKOIO:

Meta po60TU — BU3HAYEHHS XapaKTEPUCTUK €JIeKTPOKiHETUUHUX IIPOIIECiB, 1[0 BUHUKAIOTh B HAHOMIOPOIIKOBUX
crcTeMax Ha OCHOBI JiOKCUAY LIMPKOHIIO IIiJI Ai€l0 €1IeKTPUYHOTO 11015, BCTAHOBJIEHHS (Di3NKO-XIMIUHNX YMOB 17151
HAKOIMYEHHS eJIEKTPUYHOI eHeprii B CTPYKTypax Ha OCHOBI HAHOCTPYKTYPOBaHOI'O AiOKCUAY LUPKOHi. O0'eKTH
IOCIIIKEHHS — OKCUHI HAHOMOPOIIKU CKiany ZrO2+3%Y203. MeToau LOCiI)KEHHS —CIIEKTPOCKOIIis
€JIEKTPOXIMIYHOTIO iMIIeaHCY; aHaIi3 PO3MNOIiNy YaciB pejlakcallii; METOAMKA AIePHOI0 MarHiTHOro pe3onancy 1H
(SIMP); TepmorpaBiMeTpUyHUI aHAai3; BOJIbT-aMIiepoMeTpist. Pe3ynbTaTul focinkeHHs — metonom SIMP
BCTAHOBJICHO HasIBHICTb TPbOX PEJIaKCALiIHUX NPOLECIiB B CUCTEMI YaCTMHKa-aJcopOOBaHUI AP BOJY, L1I0 BKa3ye
Ha Pi3HY PYyXJIMBICTb MOJIEKYJI BOOY B alCOPOOBAHOMY 1Iapi i BiANOBigae Moro KOMIoHeHTam — mapy LlrepHa,
Irdy3HOMy apy Ta Lapy BijibHOI BOAu. 306iIbIIEeHHS CTYIEH rigpaTalii HAHOIIOPOIIKY 10 MaKCUMAaJIbHOTO
IIPU3BOJUTSH 10 3alIOBHEHHS aICOPOOBAHOrO Iapy HAa HAHOYACTUHKAX, 110 BeJe 10 3pOCTaHHS €JIeKTPUYHOI EMHOCTI
ny1s1 wapy llrepHa B 13, mapy BinbHOI Boau B 15 pasiB. BusiBneHo, mo HaHonopowky ZrO2-3%Y203 3naTHi
HAKONUYYBaTH €JIEKTPUYHUI 3aps]] IPY NPUKIAAHHI MOCTIMHOTO €J1eKTPUYHOro 1oJst. EQekr 3amexuts Bif,
XapaKTEePUCTHUK ITIOPOUIKY i Bifl BOJIOTOCTi HABKOJIUIIHBOTO CEPEeNOBUILA. MaKCMMabHUN PiBEHb 3aJIMIIKOBOL
HaIIPyTU CIIOCTEpirascs 115 MOPOIIKy 3 TeMIiepaTyporo Bignany 400°C i ckias 1,72B. BcTaHOB/IEHO, 10 3pOCTaHHS
€MHOCTI Ta JieJIeKTPUYHOI IPOHUKHOCTI 3pa3KiB IOB$13aHO 3 €BOJIIOLL{I0 Ta FeOMETPilo MapiB BOAY Ha TOBEPXH
HAHOYACTUHOK Ta epeKToM MakcBessa-Barnepa. BHecok 1iporo Tuiy nossipusalii B 3arajibHy NOJISIPU3ALIi0
KIJIBKICTIO Ta TUIIOM aKTUBHUX LI€HTPIB, KiJIBKICTIO 1IapiB BOAY HA [IOBEPXHI HAHOYACTUHOK. BU3Hau€HO OCHOBHI
XapPaKTEPUCTUKU €JIEKTPOKIHETUYHUX IIPOLECIB, 1110 BAHUKAIOTH B IiIpaTOBAHUX HAHOIIOPOUIKAX AIOKCULY
LIMPKOHIIO MiT, [i€l0 eJIEKTPUYHOTO I10J151, BCTAHOBJIEHO (Pi3MKO-XiMiuHi YMOBH /1J1s1 HAKOTIMYEHHS! €JIeKTPUIHO]

€Hepril B TaKNX CUCTEMax.

Pedepar aHIJIiHCBKOIO:

Aim of work - determine the characteristics of electrokinetic processes that occurs in nanopowder systems based
on zirconia under the action of an electric field, to establish physical and chemical conditions for accumulation of
electrical energy in structures based on nanostructured zirconia. Objects of study - oxide nanopowders of
composition ZrO2+3%Y203. Research methods - electrochemical impedance spectroscopy; distribution of
relaxation times analysis; 1H nuclear magnetic resonance (NMR); thermogravimetric analysis; voltammetry. The
results of the study - the presence of three relaxation processes in the particle-adsorbed layer of water system
was established by NMR method, which indicates different mobility of water molecules in adsorbed layer and
corresponds to its components - Stern layer, diffuse layer, free water layer. Increasing hydration of nanopowder
to maximum leads to filling of adsorbed layer on particles, which leads to increase in electrical capacity of Stern
layer by 13 times and free water layer by 15 times. It was found that ZrO2-3%Y203 nanopowders are able to
accumulate an electric charge when constant electric field is applied. The effect depends on characteristics of
powder and humidity of environment. The maximum level of voltage was observed for the powder with annealing
temperature of 400°C and was 1.72V. It was established that the increase in capacity and dielectric constant of
samples is related to evolution and geometry of water layers on surface of nanoparticles and Maxwell-Wagner
effect. The contribution of this type of polarization to total polarization of heterogeneous system increases with an
increase in the electrical contrast of its components, which is determined by number and type of active centers,



number of water layers on nanoparticles surface. The main characteristics of electrokinetic processes occurring in
hydrated zirconia nanopowders under the action of electric field were determined.
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