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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

EnexrpoximiuHe OpMyBaHHS €JIeKTPOKATANITUYHMX i 3aXMCHUX MYJIbTULIAPOBUX [TOKPUTTIB 17151 BOAHEBO]

€HEPIreTUKu

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Electrochemical formation electrocatalytic and protective multilayer coatings for hydrogen energy

Pedepat yKpaiHCBKOIO:

CTBOPEHO TEOPETUYHI OCHOBHU €JIEKTPOXiMIiYHOTO (POPMYBAHHS MYJIbTULIAPOBUX KaTAIITUYHUX MaTepiasiB 6e3
BHUKOPHMCTaHHSI IOPOTOLIiHHUX 260 ne@illuTHUX MeTaJliB [JIsl JIy>KHOT'O eJIEeKTPOJIi3y BOAU, CTIMKUX IIPU eKCILTyaTalil
B yMOBax (JIyKTyallii >KUBJI€HHS BiIHOBJIIOBAJILHUMU JXKEpeJlaMy eHeprii. BU3Ha4eHo BIJIMB yMOB
€JIEKTPOXiMiYHOTO (POPMYBAHHS 3i CTAiSIMU XiMIYHOTO i €JIEKTPOXIMIiYHOTO 3HELIUHKYBaHHS MYJIbTUIIAPOBOTO
KaTaJiTUYHOTO ITOKPUTTS Ha OCHOBI cisiaBiB Cu-Ni-Zn pi3HOI apxiTeKTypy Ha MEXaHIYHY CTilKiCTb PO3BUHEHOI
ITIOBEPXHi, KaTaJiTU4HI i KOPO3iltHi Bj1acTUBOCTI. [IOpiBHSAHO KiHETUYHI TapaMeTpHU peaklii BULiJIEHHS BOIHIO Ha
MYJIbTULIAPOBUX MIOKPUTTSIX Pi3HOI apXiTeKTypH i ckyazy mapiB, OTPMMaAHO HOBI JaHi BiTHOCHO B3a€MO3B'SI3KY
PEXUMY NIEPIOIUYHOIO EJIEKTPOIII3Y i apXITEKTYpU MYJIbTUIIAPOBUX CTPYKTYP 3 KaTAIITUYHUMU, 3aXUCHUMU i
eKCIUlyaTallilHUMU BJIaCTUBOCTSIMU MaTepiasiB Ha iX OCHOBI, 110 Oy/ie BUKOPUCTAaHO IIpy Oy yBaHHi
MyJIbTALIAPOBUX [TOKPUTTIB 3 33JaHMMU BJIACTUBOCTIMU. PO3p06JI€HO METOAUKY IPUCKOPEHUX BUIIPOOYBaHb
€KCIIIyaTaliliHUX BJIACTUBOCTEN €JIEKTPOAHUX MaTepiaiB y 1y;)KHOMY CepeLoBUIL, 110 MOJEIOIOTh BILJIMB
dykTyaliil BifHOBJIIOBAJIbHOI €Heprii B peasbHUX YMOBAaX €KCIIyaTallii eJIeKTPoy Ta BUBHAUYEHO CTIilKiCTh
KaTaJliTMYHOT'O MYJIbTHIIAPOBOTO €JIEKTPOJIHOrO MaTepialy B IUX YMOBax i 3alIpOIIOHOBAHO CIOCI6 1oro
pereHepatlii. PO3po671€eH0 HOBY METOJIMKY BOJIbTAMIEPOMETPUYHOTO BU3HAYEHHS XiMIYHOTO i pa30BOro ckiagy
HaHOPO3MIPHUX IIBOK cIiaBiB cucteMu Cu-Ni-Zn — CK/Iafo0BUX 3aXMCHUX MYJIbTUIIAPOBUX IIOKPUTTIB Ta
BM3HAUYEHO XapaKTep 3MiHM xiMiyHOTO i (a30BOro Ckiany MapiB-CKIagOBUX MYJIbTUILIAPOBUX [IOKPUTTIB B
3aJI€KHOCTI Bifl yMOB €JIEKTPOJIi3Y i apXiTEKTypU NOKPUTTS: BUSHAYEHO KOPO3iliHi BIACTUBOCTI 3aXUCHUX
MyJIbTUIIAPOBUX IIOKPUTTIB B YMOBAX TPUBAJIOI €KCIIyaTallil i 3aIIPOIIOHOBAHO HOBi KOHKYPEHTHOCIIPOMOJKHI

CII0COOM OCAIPKEHHS MYJIbTUIIAPOBUX IIOKPUTTIB HA OCHOBI cIjIaBiB cuctemu Cu-Ni-Zn.

Pedepar aHr1ilicbKOIO:

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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