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5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

EnexTpoximiuyHe pOpMyBaHHS €JI€KTPOKATATITUUHHUX i 3aXUCHUX MYJIbTULIAPOBUX ITIOKPUTTIB JI71s1 BOLHEBOI €HEPreTUKU

Ha3sBa po6oTH (aHrJI)

Electrochemical formation electrocatalytic and protective multilayer coatings for hydrogen energy

Pedepar (yxp)

CTBOpPEHO TEOPETUYHi OCHOBU €JIEKTPOXiMiYHOro (pOpMyBaHHSI MYJbTHUIIAPOBUX KaTaJiTUYHUX MarepialiB 6e3 BUKOPUCTAHHS
JIOPOTOLiHHUX a60 nedilUTHUX MeTasliB [JIsl JIy’)KHOTO €JIeKTPOJIi3y BOAM, CTIMKUX IMpHM eKcIulyartalii B ymoBax (iykryarii
JKUBJIEHHSI BiTHOBJIIOBAJIbHMMU JK€pejamMu eHeprii. Bu3HayeHO BIUIMB yYMOB €JIEKTPOXiMiYHOro (OpMyBaHHS 3i CTamisMu
XiMiYHOTO i €JIEKTPOXiMIYHOTO 3HELMHKYBaHHSI MYJIbTALIIAPOBOTO KATaJIiTUMHOTO MOKPUTTS HAa OCHOBIi cmiaBiB Cu-Ni-Zn pi3HOI
apxiTeKTypd HAa MEXaHiYyHy CTillKiCTb PO3BUHEHOi IOBEPXHi, KaTaJiTW4Hi i KOpO3iliHi BIACTUBOCTI. [IOPiBHSIHO KiHETWYHI
napaMeTpy peakuii BUAiIeHHS BOOHIO HAa MYJIbTALIAPOBUX MOKPUTTAX Pi3HOI apXiTeKTypHu i CKIaly LapiB, OTPMMAHO HOBi AaHi
BITHOCHO B32€MO3B'SI3Ky PEXUMY I1€PIOJUYHOTO EJIEKTPOJIi3y i apXiTeKTypu MYyJIbTHUIIAPOBUX CTPYKTYP 3 KaTaJiTUYHUMH,
3aXVCHUMM i €KCILIyaTallifHUMU BIACTUBOCTSIMU MaTepiaiB Ha iX OCHOBI, 0 6y/ie BUKOPHCTAHO NpU GyIyBaHHI MyJIbTHIIAPOBUX
MOKPUTTIB 3 33JAHMMM BJIACTHUBOCTSIMHU. PO3pO6GIEHO METOIMKY IMPHUCKOPEHUX BUIPOOYBaHb €KCIUIyaTal[ilHUX BIACTUBOCTEN
€JIEKTPOJHUX MaTepiajiB y JIY’)KHOMY CEPELOBUILi, IO MOJIENIOIOTh BIUIMB (PIJIYKTyallill BiHOBJIIOBAJBLHOI €HEPrii B pealbHUX
YMOBaxX €KCIUIyaTallii €JIeKTpoJy Ta BH3HAYEHO CTIiMKiCTh KaTaJiTUYHOTO MYJIbTULIAPOBOTO €JIEKTPOLHOTO MaTepiaay B LUX
yMOBaxX i 3alpONOHOBaHO CcCHOCi6 #oro pereHepatii. Po3po6€HO HOBY METOIMKY BOJBTaMIIEPOMETPUYHOTO BHU3HAYEHHS
XiMi4HOro i (pa3oBOro CKjaaZy HaAaHOPO3MIDHUX MJiBOK cmiaBiB cuctemu Cu-Ni-Zn - CKJIaIOBUX 3aXMCHUX MYyJIbTUIIAPOBUX
MOKPUTTiB Ta BU3HAYEHO XapaKTep 3MiHM XiMiYHOro i (pasoBOro CKaajy WIApiB-CKJIANOBUX MYyJIbTUIIAPOBUX IOKPUTTIB B
3aJIEXKHOCTI BifJ YMOB €JIEKTPOJIi3y i apXiTeKTypu ITOKPUTTS: BM3HAYE€HO KOPO3iiiHi BJIACTUBOCTI 3aXMCHUX MYJILTUMIIAPOBUX
MOKPUTTiB B yMOBax TpHUBAJOi €KCIJMyaTallii i 3ampolOHOBAaHO HOBI KOHKYPEHTHOCIIPOMOXHI CIOCOOM OCaIKEHHS

MYyJIbTUIIAPOBYX ITIOKPUTTIB HA OCHOBI craBiB cucremn Cu-Ni-Zn.
Pedepar (aHrI)

Theoretical foundations for electrochemical formation of multilayer catalytic materials without using of precious or scarce
metals for alkaline water electrolysis, stable during operation in conditions of fluctuations in power supply by renewable energy
sources, are created. The influence of electrochemical formation conditions with stages of chemical and electrochemical
dezincification of multilayer catalytic coating based on Cu-Ni-Zn alloys of different architectures on the mechanical stability of
the developed surface, catalytic and corrosion properties has been determined. The kinetic parameters of the hydrogen
evolution reaction on multilayer coatings of different architectures and layer compositions have been compared, new data have
been obtained regarding the relationship between the periodic electrolysis mode and the architecture of multilayer structures
with the catalytic, protective and operational properties of materials based on them, which will be used in the construction of



multilayer coatings with specified properties. A method of accelerated testing of the operational properties of electrode
materials in an alkaline environment has been developed, which simulates the influence of fluctuations in renewable energy in
real conditions of electrode operation, and the stability of the catalytic multilayer electrode material under these conditions has
been determined, and a method for its regeneration has been proposed. A new method of voltammetric determination of the
chemical and phase composition of nano-sized films of alloys of the Cu-Ni-Zn system - components of protective multilayer
coatings - has been developed, and the nature of changes in the chemical and phase composition of the layers-components of
multilayer coatings depending on the conditions of electrolysis and the architecture of the coating has been determined: the
corrosion properties of protective multilayer coatings under conditions of long-term operation have been determined, and new
co
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6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HazBa npoaykiii (ykp): EslekTpokaTtasiTuyHi Ta 3aX1CHi MyJIbTUIIAPOBi TIOKPUTTS AJ1S BOJHEBOI €HEpreTUKU
HasBa npoaykii (aur): Electrocatalytic and protective multilayer coatings for hydrogen energy
OuikyBaHi pe3yJybTaTH: MaTepianu
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€JIEKTPOJII3y BOAM Y JIY>KHOMY CEPELOBUIL, € iX MyJIbTMIIAPOBA CTPYKTYPA, SIKa MMOKpallly€ eKCIulyaTalliliHi B1laCTUBOCTI
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6iHapHUX criaBiB. HaHO- Ta cyOMIKpOHHE CTPYKTYypYBaHHSI 3a0€3I1€4y€eThCsl 3aCTOCYBaHHSIM IIPOTPAMOBAHOTO PEXXKAMY
€JIEKTPOJIi3y B MOJINraHIHNX €JIEKTPOJiTaX, CKIak, SIKUX J03BOJIsSlE OTPMMYBATU OCai Y BUIJISIA CIJIAaBiB pi3HOro ()a3oBOro
CKJIaZly IIPM 3aCTOCYBaHHi Mepiofu4HOI 3MiHU TYCTUHU CTPyMY. Take CTPyKTypyBaHHS 3a6e3Meydye oeJHaHHS 1eKiIbKOX

(pyHKILiOHANBHUX BIACTUBOCTEN Ta BUCOKI €KCIIIyaTalliliHi BIaCTUBOCTI.
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