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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

EnekTpoxiMmisi HAHOCTPYKTYPOBaHMX TOHKUX IJIIBOK HAa OCHOBI cI1s1aBiB Sn-3d7-9 enemenTis Ta Ni-Re

Ha3sBa po6oTH aHIJIilICbKOIO:

Electrochemistry of nanostructured thin films based on alloys of Sn with 3d7-9 elements and Ni-Re alloy

PedepaT ykpaiHCbKOIO:

3Bit npo HJIP: 107 cTop., 1ITom, 33 puc., 3 Tabauyj, 139 nitepatypHux nepmogxepes. Kio4dosi ciosa:
€JIEKTPOBIJHOBJIEHHS, €JIEKTPOXIMIYHO aKTUBHI KOMIJIEKCH, €JIEKTPOKATali3, €JIEKTPOKATasi3aTopH,
dyHKUiOHaIbHA rajJlbBaHOTEXHiKa. .MeTa pobOTU - €JIeKTPOXIMIUHUI CUHTE3 HAHOCTPYKTYPOBAHUX CILJIaBiB HiKeJib-
PEHIilN, 0JI0BO-HIKEJIb T 0JIOBO-Mi/ib 3 Pi3HOJIIraHIHUX €JIEKTPOJIITIB Ta NOCIIIPKEHHS iX €JIEKTPOXiMIYHUX,
€JIEKTPOKATAIITUYHUX Ta KOPO3iTHUX BJIACTUBOCTEN, CTBOPEHHS Ha L1ii1 OCHOBI €JIEKTPOKATali3aTOPiB OKUCHEHHS
€TaHOJIy, BiTHOBJIEHHSI-OKMCHEHHS BOAHIO, aHOJAHUX MaTepiasi aJ1s JIIA, po3pobka Teopii eseKTpoKaTaisy.
CHHTEe30BaHO HAaHOCTPYKTYpPOBaHi 6i(pyHKI[iOHA/IbHI €JIeKTPOKATaJi3aTOPU BiJHOBJIEHHS BOJHIO Ta OKMCHEHHS
CIIAPTY - CIJIABU HIiKEJIIO 3 PEHieM Ta 0JIOBOM, 0JIOBA 3 MifA10 i3 Cysb(paMaTHUX, UIUTPATHUX Ta Pi3HOJIrAaHIHUX
LUUTPATHO-MipoQoCchaTHUX €JIeKTPOIITIiB. JOCTIIKEHO CTPYKTYpPY Ta KOPO3iiiHi BIaCTUBOCTI OTPUMAHUX OCAaTiB.
[TpoBenene moci>KeHHs sIKICHOTO, KiJIbKiCHOrO Ta (pa3oBOro CKjazy CIJaBiB. BcTaHOB/IEHI OCHOBHI
3aKOHOMIPHOCTI BIUIMBY YMOB T2 M€XaHi3My €JIeKTPOXiMiYHOTO CUHTE3Y (iHAyKOBaHMM, Ta CyMiCHUI) CI1JIaBiB
HiKeJIb-peHill Ha SIKiCHUM, KiNbKiCHUH Ta (Ha30BUl CKJa] OTPUMaHMX OcaiB. JoCTiIKeHo XiMiYHUI CKiiafg,
MOp(OJIOTiIo IOBEPXHi, CTPYKTYPY i €/1eKTPOXiMidHI XapaKTepUCTUKY NOJIiMETaNTiYHIX [IOKPUTTIB HiKeJIb-peHiH,
OJlEpP>)KaHUX METOJIOM X €JIEKTPOXiMiYHOTO OCaJ)KEHHS 3 Pi3HUX €JIEKTPOJIITiB: Cy/Ib(PaMaTHOTO i HUTPATHOTO.
JOCHiIKEHO €JIEKTPOXIMIYHI XapaKTEPUCTUKY KJIIACUYHO TA iHIYKOBAHO OCAJPKEHUX CILJIABIB B PEAKILiSIX
BiZJHOBJICHHSI BOJHIO Ta OKMCHEHHSI €TaHOJIy B JIY’)KHUX Ta KUCJIAX €JIEKTPOJIITaX aJIMBHUX €JIEMEHTIB. BCTAaHOBJIEHO
CHHEpPreTUYHUH Ta ClijloBep-edeKT Ha eJIeKTPoiax 3 HAHOCTPYKTYPOBaHOIO IIOBEPXHEI0. BUBUEHO B3a€MO3B'SI30K
€JIEKTPOKATaJIiITUYHUX BJIACTUBOCTEN Ta KOPO3iliHOI [10BEIiHKY Bifl BMICTY €J1eKTpodinbHOI Ta HyKI1€0(inbHO]
KOMIIOHEHTH CILJIaBiB, OTPMMAHUX B YMOBAaX iHAYKOBAaHOT'O €JIEKTPOOCAIKEHHSI. BUBYEHO CTabiNbHICT Ta
Ierpajauio pob0oTH eeKTPOKaTaNi3aToPiB, JOCTIIKEHO MeTOJaMU MMOTEHI[IOANHAMIYHOTO i raJIbBAHOCTATUIHOTO
LVMKJIyBaHHS €JIEKTPOJIITUYHUX CIIJIABiB OJIOBO-HIiKeJIb, SIK aHO/IB JITi-iOHHMX aKyMYJIATOPIB. JI71s1 CIJIaBiB HiKeJIb-
PEHIl, €JIEKTPOOCAIKEHNX 3 UUTPATHUX €JIEKTPOJIITIB, I0Ka3aHa iX BUCOKA €JIEKTPOKATAJiTUYHA aKTUBHICTS i
CTabiNbHICTh OTPUMAHUX OKPUTTIB B IIpoLiecax okucaeHHs eTaHomny B IM KOH. [TokasaHo, 10 rpaHUYHUI CTPYM
OKHCJIEHHSI €TaHOJIy 3pOCTa€ 3i 361/1bLIIeHHSIM KOHLIEHTPallii eTUI0BOrO CIIUPTY 0 2 MOJIb /J1, BULIE SIKOi, IMOBIpHO,
BiZOyBaeThCs 3MiHA MEXaHi3My TPAHCIIOPTY JeMosipyu3aTopa abo NPOAYKTIiB peakliii. SIK ajJibTepHAaTHBA BYIJIELIEBUM
MaTtepiajsiaM IPOIOHYETLCH BUKOPUCTaHHS OJIOBOMICTKMX KOMIIO3ULIIMHUX ITOKPUTTIB, 30KPEMA, CILJIaBiB 0JI0BA 3
TaKUMU METaJaMH, SK HiKeJsb, Mifib, SIKi MalOTh BUCOKY IIUTOMY MiCTKiCTb (730 MAY /T), 1110 pOGUTh IEPCIEKTUBHUMU

IlJIs1 BUKOPMCTOBYBaHHs B JIIA 9K aHoOu.

Pedepar aHIJIiHCBKOIO:

Report: 107 pages,.1 book, 33 figures, 3 tables, 139 references, Key words: electroreduction, electrochemistry active
complexes, electrocatalysis, electrocatalysts, functional lectroplating. Aim of the work. Electrochemical synthesis
of nanostructured nickel-rhenium, tin-nickel and tin-copper alloys from mixed-ligand electrolytes and
investigation of their electrochemical, electrocatalytic and corrosion properties; creation on this basic of
electrocatalysts for the oxidation of ethanol and reduction-oxidation of hydrogen, anode materials for lithium ion
batteries (LiBs); development of electrocatalysis theory. Nanostructured bifunctional electrocatalysts for the
reduction of hydrogen and oxidation of alcohol: nickel-rhenium, nickel-tin and tin-copper alloys have been
synthesized from sulfamate, citrate and mixed-ligand citrate-pyrophosphate electrolytes. The structure and
corrosion properties of the obtained deposits have been investigation. The qualitative, quantitative and phase



composition of alloys have been studied. The main laws governing the influence of the conditions and mechanism
of the electrochemical synthesis (induced and combined) of nickel-rhenium alloys on the qualitative, quantitative
and phase composition of the obtained deposits have been established. The chemical composition, surface
morphology, structure and electrochemical characteristics of polymetallic nickel-rhenium coatings
electrodeposited from a sulfamate and a citrate electrolyte have been investigated. The electrochemical
characteristics of alloys, obtained by classical and induced deposition, in hydrogen reduction and ethanol
oxidation reaction in alkaline and acid electrolytes of full cells have been investigated. A synergistic and a spillover
effect at electrodes with nanostructured surface have been established. The interrelation between electrocatalytic
properties and corrosion behavior and the percentage of the electrophilic and nucleophilic components of alloys
obtained under induced electrodeposition conditions has been studied. The performance stability and degradation
of electrocatalysts have been studied. Electrolytic tin-nickel alloys as the anodes of LiBs have been investigated by
potentiodynamic and galvanostatic cycling methods. For nickel-rhenium alloys electrodeposited from citrate
electrolytes, their high electrocatalytic activity and the stability of obtained coatings in the processes of ethanol
oxidation in 1M KOH have been shown. It has been shown that the limiting ethanol oxidation current increases
with increase in ethyl alcohol concentration to 2 mol /L, above which a change in the transport mechanism of
depolarizer or reaction products probably takes place. It is proposed to use, as an alternative to carbon materials,
tin-containing composite coatings, such as tin alloys of such metals as nickel and copper, which have a high
specific capacity (730 mAh /g), making them promising for use as anodes in LiBs.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: EjieKTpOXiMisi HAHOCTPYKTYPOBaHMX TOHKMX ILIIBOK Ha OCHOBI CILIaBiB Sn-3d7-9

enemeHTiB Ta Ni-Re

Haszsa HTII anrJificbKo10: Electrochemistry of nanostructured thin films based on alloys of Sn with 3d7-9

elements and Ni-Re alloy

HTII, sixy nepen6a4asiocsi CTBOPUTH:
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OTpumaHi pe3yJIbTaTH:
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PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: Merop enekrpoximMidHOro CMHTE3y HAHOCTPYKTYPOBAHUX CIJIABIB HIKEJIb-PEHiil, 0JIOBO-HIiKeJb Ta

0JIOBO-MiZib 3 Pi3HOJIITraHIHUX €JIEKTPOJITIB 3 LIHHMMU €JIEKTPOKATAITUMHUMU, KOPO3IMHUMU BIACTUBOCTIMMU..
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