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1. Opep>KaHHS TigPOKCUIIB HIKEJIIO, K aKTMBHUX PEYOBUH CYIIEPKOHEHCATOPIB 3 IMiIBUILLEHOIO €JIEKTPOXIMIYHOIO
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Pedepar/aHoTanis:

1. Augpees [I.A. «Opep>KaHHA TigPOKCUIIB HIKEJIO, K aKTMBHUX PEYOBMH CYIIEPKOHAEHCATOPIB 3 MiJBUILEHOIO
€JIEKTPOXiMIYHOIO aKTHBHICTIO, B IPUCYTHOCTI OKUCHUKIB» — KBasidikauiiHa HaykoBa Ipals Ha IIpaBaxX PyKOIUCY.
Juceprauis Ha 300y TTsI HAYKOBOT'O CTyIeHs lokTopa Ppinocodii 3a crienianbHicTio «161 XiMmivHi TexHOIOTII Ta
imxeHepis» (rasysp 3HaHb «16 XiMiuHa Ta 6ioiHXKeHepisa»). — YKpaiHCbKUI lep>KaBHUN YHIBEPCUTET HAYKH i
TexHOoJIoriH, [JHinpo, 2026. [TogsiiiHo-mapysarti rigpoxkcunu (I1IIT), 3okpema Hikesnesi [T, € nepcneKTUBHUM
KJIaCOM PEYOBUH [IJ1s1 BUPOGHUIITBA €JIEKTPO/IHUX MaTepiasliB ri6pUaHUX CyepKOHIeHCaTopiB. IxHs mapysarta
CTPYKTYypa Ta LIiJIbHICTh €JIeKTPOXiMiUHO aKTUBHUX aTOMIB MeTasliB 3a6€311€4yI0Th BUCOKi 3HaY€HHSI IUTOMOI
€MHOCTI. JJOZaTKOBI MO>KJIMBOCTI [1JI4 MiJBUILEHHSA €JIEKTPOXIMIYHMX XapaKTEPUCTHUK BiIKPUBA€E CIIPSIMOBaHE
OKMCHEHHS Hikeo B cTpyKTypi [T, sike 103BoJIsie peryioBaTi pa3oBuil CKIal, CTYMiHb KPUCTATiYHOCTI Ta

€JIEKTPOJHI B1IacTUBOCTI MaTepiaiy. Lle cTBOpioe niepesyMoBH JJ1s1 pO3pOOKU BUCOKOAKTUBHUX €JIEKTPOJIiB i3



[TOKpAaLEHVUMH [TOKa3HUKaMU HAaKOINIMYEHHA eHeprii. AHali3 Cy4YaCHOI HayKOBO-TEXHIYHOI JIiTepaTypy CBIYUTh PO
rJIMOOKY 3aliKaBJIeHICTh JOCIIIHUKIB y Ipoliecax CUHTEe3y Ta CTPYKTYypHOI Mongudikaliii moaBifiHO-1IapyBaTUX
rigpoxcuzis (TT1T) 3 MmeTo10 iX BUKOPUCTAHHS 7151 OJlep’KaHHS HOBITHIX MaTepiasiB ribpugHux
cynepkoHaeHcaropis. Kitodosoro nepesaroto Hikesnepux [T e ixHs 3gaTHICTb 3a6€3n1€4yBaTH BUCOKY
€JIEKTPOXiMiUHYy aKTMBHICTb 3aBJSIKA PO3BUHEHII MIAapyBaTiil MaTpuLli, sika crpusie eeKTUBHiN Audysaii ioHiB Ta
crabisnizallii CTPyKTypU 3aBIsIKU KaTiOHaM MeTajly-«ToCTsi». Bifomo, 1110 3MiHa yMOB OCaP)KeHHSI, TEMIIEPaTypPHUX
PeXUMIB Ta CII0CO6iB CHHTE3y Ma€ BU3HAYa/IbHUI BIUIUB Ha azoBUil CKJIAJ, Ta CTPYKTYpPHY BIOPSIKOBaHICThb
O€PXYBaHUX TiTpOKCUIB, BiIKpHUBAO4M LIISIXU JI0 iX CIIpsAMOBaHOiI Mmoaudikalii. BinnosigHo, MUTaHHS MO0
dyHIAMEHTaNIbHOTO 3B'I3Ky MK MexaHizmamu ¢popmysaHHs HikeseBux [T Ta ixHimMu KiHIIeBUMU
€JIEKTPOXIMIYHMMU XapaKTepUCTUKAMU 3aJIMIIAETHCS BiIKpUTUM. BOHO 1TOTpebye NeTaqbHOrO BUBYEHHS [1J15
PO3POO6KM OOIPYHTOBAHUX METO/IiB IIPOrHO3YBAaHHS Ta OTPUMAHHSI €JIEKTPOIHUAX MaTepiasiB i3 mifBuIneHon
eMHicTI0. OTXe, IONPU BaroMi 3106yTKM CYy4aCHOI HayKU Y JOCTiIKeHHI 0BiliHO-IapyBaTUX IiJPOKCUIIB,
dyHIaMeHTabHi IPUHIUIYN YTBOPEHHS TiIPOKCUIB 3 TeBHUM (a30BUM CKJIAZOM I1OTPEOYIOTh OibIl
Norjn6I€HOro TEOPETUYHOTO BUBYEHHS. He MeHII akTyaJlbHUM € TaKOX MMUTaHHS OTpUMaHHs 6e36anactHux 1T 3
HiIBUIIEHUMHU €JIEKTPOXiMiYHUMU XapaKTEPUCTUKAMU SIK PEYOBUHY, 110 MAIOTh 6e33allepeyHy IePCIeKTUBY
BHUKOPHCTaHHS SIK aKTMBHI pEUYOBUHU B [KepeJiax CTpyMy. TakKuM YMHOM, LOCJIiTIpKEHHS [TPOLeCy YTBOPEHHS
Hikesib-BMicHUX 1T ms8x0M KEpOBaHOrO OKMCHEHHS MOJKE IaTU BiJI[IOBiJli HA [IOCTaBJIEHI HAYKOBO-TE€XHI4H]
IUTAHHS Ta CTATU LUISIXOM [0 PO3POOKM CUCTEM HAKOIMYEHHS €HEPTii 3 CYTTEBO 36iIbIIEHOI0 TMTOMOIO EMHICTIO.
JucepTauiiiHa po60Ta CKJIaJA€ThCS 31 BCTYILY, JTiT€PAaTyPHOrO OISy, OIUCY METOAUKYU €KCIIEPUMEHTIB, pO3iny,
IIPUCBSIYEHOT0 BUBYEHHIO MexaHi3aMy popmyBaHHs [TIII' Ha OCHOBI HiKeJIo Ta IBOX €KCIIEPUMEHTAJILHUX PO3LiTiB 3
[IMTaHb CUHTE3Y Ta BCEOIYHOr0 NOCIIIPKEHHS TaKMX €JIEKTPOXiMIiYHO aKTUBHUX PEYOBUH SIK HiKeJIb-BMICHI

MO BIMHO-WIAPYBATi riAPOKCUAN, OTPUMAaHI B IPUCYTHOCTI PI3HOMaHITHUX OKACHUKIB, BIJINBY YMOB CUHTE3Y Ta
THUITy OKMCHUKA Ha XapaKTePUCTUKY Olep>KaHUX MaTepiasiB Ta po3p0oOKU IPUHLUIIOBUX TEXHOJIOTTYHUX CXEM, Ta
TPbOX JIOAATKIB (CIMCKY Iy0JliKalliil 32 TEMOIO AUCepTallii, akTy BIIPOBaJKeHHS Ha MiANpUEMCTBI Ta JOBIIKU IIPO
BUKOPUCTAHHS B HABYaJIbHOMY IPOLIECi).

2. Andrieiev D.A. "Obtaining nickel hydroxides as active substances of supercapacitors with increased
electrochemical activity in the presence of oxidants" - Qualifying scientific work as a manuscript. Dissertation for
the degree of Doctor of Philosophy in the specialty "161 Chemical Technologies and Engineering" (field of
knowledge "16 Chemical Engineering and Bioengineering"). - Ukrainian State University of Science and
Technologies, Dnipro, 2026. Layered double hydroxides (LDH), particularly nickel LDHs, are a promising class of
substances for the production of electrode materials for hybrid supercapacitors. Their layered structure and the
density of electrochemically active metal atoms provide high values of specific capacitance. Additional
opportunities for improving electrochemical characteristics are opened up by the targeted oxidation of nickel
within the LDH structure, which allows for the regulation of the phase composition, degree of crystallinity, and
electrode properties of the material. This creates the prerequisites for the development of highly active electrodes
with improved energy storage indicators. An analysis of modern scientific and technical literature indicates
researchers' deep interest in the processes of synthesis and structural modification of layered double hydroxides
(LDHs) to utilize them in obtaining novel materials for hybrid supercapacitors. A key advantage of nickel LDHs is
their ability to provide high electrochemical activity due to a developed layered matrix, which promotes efficient
ion diffusion and stabilizes the structure via "guest" metal cations. It is known that changes in deposition
conditions, temperature regimes, and synthesis methods have a decisive influence on the phase composition and
structural ordering of the obtained hydroxides, opening pathways for their targeted modification. Accordingly, the
question of the fundamental relationship between the formation mechanisms of nickel LDHs and their final
electrochemical characteristics remains open. It requires detailed study to develop justified methods for
predicting and obtaining electrode materials with increased capacitance. Therefore, despite the significant
achievements of modern science in the study of layered double hydroxides, the fundamental principles of the
formation of hydroxides with a specific phase composition require more in-depth theoretical study. Equally
relevant is the issue of obtaining ballast-free LDHs with improved electrochemical characteristics as substances



that hold undeniable promise for use as active materials in current sources. Thus, studying the process of nickel-
containing LDH formation through controlled oxidation can provide answers to the posed scientific and technical
questions and pave the way for the development of energy storage systems with significantly increased specific
capacitance. The dissertation work consists of an introduction, a literature review, a description of the
experimental methodology, a section dedicated to studying the formation mechanism of nickel-based LDHs, and
two experimental sections on the synthesis and comprehensive investigation of such electrochemically active
substances as nickel-containing layered double hydroxides obtained in the presence of various oxidants. It also
covers the influence of synthesis conditions and the type of oxidant on the characteristics of the obtained
materials, the development of principal technological flowsheets, and three appendices (an act of industrial
implementation, a certificate of utilization in the educational process, and a list of publications on the dissertation
topic).
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