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Pedepar:

1. PesysbTaToM gucepTaliiiHOi po60TU € BCTAHOBJIEHHS 3aKOHOMIDHOCTE BIVIMBY CUHTE3Y Ta MoauQikarii
MarepiasiB Ha iXHi CTPYKTypHO-MOp}OoJIoriuHi, Qi3nyHi Ta TUTOMI €JeKTPOXiMiuHi XapakTepUCTUKU.O6'eKT
IOCJIiI)KeHHS: BIJIMB YMOB OTPUMaHHs Ta Moaudikalii BosibppamaTy HikeJto, ByrjlelieBUX MaTepiasiB Ta ixHix
KOMIIO3UTIB Ha IUTOMi €JIEKTPOXiIMiUHI XapaKTEPUCTUKHU IIPUCTPOIB HAKOMIMYEHHS €JIEKTPUYHOI eHeprii.MeTa
IOCJIiIKE€HHS: BCTAHOBJIEHHS 3aKOHOMIPDHOCTE! BILUIMBY CUHTE3y Ta MoaudiKallii MaTepiasiB Ha ixHi CTPYKTYpHO-
mopddosioriusi, QpiznyHi Ta TUTOMI €/1eKTPOXiMidHi XapakTepucTUKU.ONKUC METO0JIOTIl / METOINKY IOCTIiI>KEHHSI.
JI71s1 MOCATHEHHS! METH TIOCTAaBJIEHMX 33]]a4 BUKOPUCTOBYBAJIMCS B3a€EMO/IOTIOBHIOBAJIbHI Ta B3a€MOKOHTPOJIIOBAJILHI
METOJH, a caMme: X-ITIPOMEHEBUI aHasli3, HU3bKOTEMIIEpaTypHa afcopoliiliHa NopoMeTpis, iMreancHa
CIIEKTPOCKOIIiSl, pAMaHiBCbKa CIIEKTPOCKOIIis, TOTEHUIOAMHAMIYHMNI TA rajlbBAHOCTATUYHUI METOM, METOIU

MaTeMaTUYHOI 0OpOOKU eKCIleprMeHTaIbHUX pe3ysibTatiB. CrieliapHi iHCTpYMEHTH Ta anaparypa: JudpakToMeTp



JPOH-3, X-npomeHeBul GpayopecueHTHUN ciektpomeTp Expert 3L, pamaniBcekuii criekrpomeTp Horiba Jobin-
Yvon T64000, imnemancuuii criekrpomeTtp Autolab PGSTAT, cop6omeTrp Quantachrome Nova 2200e. [TporpamHe
3a6e31e4YeHHs, 1K€ BUKOPMCTOBYBAJIOCH IIifl YaC ONPALIOBaHHSI OTPMMAHUX JJAHUX ab0 1151 IPOBELCHHS
nocaimxeHHs: Match, Quantachrome NovaWin 11.0., FRA2, ZView-2, OriginPro 2018, MS Excel 2016, TeopeTnyHi i
[IPaKTUYHi pe3yJbTaTU: OTPMMAHO €JIEKTPOIHI MaTepiay, sIKi BUKOPUCTOBYIOTBCS y IPUCTPOSIX HAKOIIMYEHHS Ta
reHepaltlii e1eKTpUYHOI eHeprii. Pe3ysbTaTi LOCII)KEHHS [T0Ka3yIOTh [1I€PCIIEKTVBYU BUKOPUCTaHHS OTPUMaHUX
MarepiasiB y Takux NpUcTposix. HoBusHa: 3anponoHOBaHi METOAUKN CUHTE3Y Ta ONTUMaJbHI YMOBU MoaudiKalii
NiWO4, 3a axkux MaTepiaj JEMOHCTPYE HalBUILi EHEPreTUYHI MUTOMI XapaKTepPUCTUKU. TaKoX 3aIIpOIIOHOBAHO
METOJIMKY OTPHUMAaHHS Ta 6araTopas3oBoi XxiMiyHOi akTHBallii HAHOTIOPXUCTOrO BYIJIELIEBOTO MaTepiany. BCTaHOBIEHO,
1o 6araTopasoBa XiMiuHa akTvBallis MifBUILy€e EMHICTb BYIJIELIEBOrO MaTepialy BABivi Ta 3MEHIIy€e Oro MUTOMUN
omnip. ByJ0 BCTaHOBJIEHO ONTHMMaJIbHI YMOBH i p€XXKMMU JIa3€PHOi, TEPMIYHOI Ta TepMOXiMidYHOI Mogudikawii
OTPMMAaHUX MaTepiasiB B po3pisi ixHix esexTpoximiunux Baactuocteil. ChopmoBaHo HaHOKOMNIO3UuTU NiWO4 /C
Ta 3'51COBaHO BILJIUB BiJICOTKOBOTO BKJIa/ly IOPUCTOTO BYIJIEL€BOrO MaTepiay Ha iXHi eJleKTpOXiMiuHi BIacTUBOCTI. A
TaKO>XX BCTAHOBJIEHO KiJIbKiCHE CIIiBBifHOLIEHHS MiX BK1agamu emHoctel [1EII Ta ¢papaneiBcbkoi eMHOCTI B
riopugHUX CyniepKOHAeHcaTopax. EQeKTUBHICTh BIPOBAIKEHHS: OTPMMaHi MaTepiajau MaloTh EPCIIEKTUBY
BUKOPMCTAHHS Y IPUCTPOSIX TeHepallii Ta HAaKOMWYEHHS €JIEKTPUYHOI eHeprii. [ayy3p BUKOPUCTAHHS: €HEPTeTHKA,

€JIEKTPOHIKa, MaTePiaJlO3HABCTBO.

2. The result of the dissertation work is the establishment of regularities of influence of synthesis and modification
of materials on their structural-morphological, physical and specific electrochemical characteristics.Object of
research: the influence of the conditions of obtaining and modification of nickel tungstate, carbon materials and
their composites on the specific electrochemical characteristics of electrical energy storage devices.Purpose of
the research: to establish the regularities of the influence of synthesis and modification of materials on their
structural-morphological, physical and specific electrochemical characteristics.Description of methodology /
research methods. To achieve the goal of the tasks, complementary and mutually controlling methods were used,
namely: X-ray analysis, Low-temperature adsorption porometry, Impedance spectroscopy, Raman spectroscopy,
Potentiodynamic and galvanostatic methods, Methods of mathematical processing of experimental results.Special
tools and equipment: DRON-3 diffractometer, Expert 3L X-ray fluorescence spectrometer, Horiba Jobin-Yvon
T64000 Raman spectrometer, Autolab PGSTAT impedance spectrometer, Quantachrome Nova 2200e
sorbometer.Software that was used during the processing of the obtained data or for conducting research: Match,
Quantachrome NovaWin 11.0., FRA2, ZView-2, OriginPro 2018, MS Excel 2016,Theoretical and practical results:
electrode materials used in electrical energy storage and generation devices were obtained. The research results
show the prospects of using the obtained materials in such devices.Novelty: Proposed methods of synthesis and
optimal conditions for modification of NiWO4, under which the material demonstrates the highest specific energy
characteristics. A method of obtaining and multiple chemical activation of nanoporous carbon material is also
proposed. It was established that multiple chemical activation increases the capacity of the carbon material by
twice and reduces its specific resistance. The optimal conditions and modes of laser, thermal and thermochemical
modification of the obtained materials in terms of their electrochemical properties were established.
Nanocomposites NiWO4 /C were formed and the influence of the percentage contribution of porous carbon
material on their electrochemical properties was determined. The quantitative ratio between the contributions of
Electric Double Layer and Faradaic capacitance in hybrid supercapacitors was also established.Effectiveness of
implementation: the obtained materials have the prospect of used in devices for generation and storage of
electrical energy.Field of application: energy, electronics, materials science.

Jep>kaBHH peecTpaniiiHuii Homep JiP:
IIpiopuTeTHHI HanIpsIM PO3BUTKY HayKH i TeXHIKHU: HoBi pevoByHY i MaTepianu
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