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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Hosi pyHK1[ioHaNIbHI MaTepiany 3 HAHO- Ta CyOMIKDOHHUM CTPYKTYPYBAaHHSM J1J1s1 KOMIIOHEHTIB "3€J1€HOi" BOJIHEBOI

€HEPIreTUKu

Ha3sBa po60oTH aHIJIiHCBHKOIO:

New functional materials with nano- and submicron structure for components of "green" hydrogen energy

Pedepar yKpaiHCBKOIO:

Po3po61€eHO TEeOPETUYHI OCHOBU €J1IEKTPOXiMiYHOTO (POPMYBaHHS MYyJIbTUIIAPOBUX KaTaliTUMHUX MaTepiasis 6e3
BHUKOPHUCTaHHS IOPOrOLiHHUX 260 NeiliuTHUX MeTaJliB [1JIs JIy>KHOTO €JIEKTPOJIi3y BOAU 3 BUXiIHUM
MyJIbTAUMAPOBUAM NOKPUTTSIM [(Zn-Ni-Cu)/(Zn-Ni-Cu-Me(OH)2)]n i nocnigoBHUM 3HELIMHKYBaHHSIM. CTBOPEHO
METOJMKY IIPUCKOPEHUX BUITPOOYBAHDb CTIKOCTi €JIEKTPOIiB 1151 BUMiJIEHHS BOJHIO, 10 MOJEJIOE€ YMOBU
daykTyauii Harpyru i BiIK/II0YeHHs )KUBJIEHHS BiTHOBJIIOBAaHMM JKepeJioM eHeprii. Briepiue Bu3HaueHa MOXKJIMBICTD
nepioiMYHOI pereHepallii eJ1eKTPOIHUX MaTepiasliB Ha OCHOBI ciaBiB Zn-Ni-Cu Ta ix rizpokcocrnonyk. Po3po6ieHo
HOBI CITOCOOM OTPUMAaHHS KOMITO3ULINHUX MYJIbTUIIAPOBUX ITOKPUTTIB [(Zn-Ni)base /(Zn-Ni)add|[n-MWCNT i [(Cu-
Zn)base(Cu-Zn)add]n-MWCNT g4 6inbl TPUBaIOi eKCIIyaTallii B JKOPCTKAX YMOBAX Ha JAETaJIsIX Pi3HOI NpUpoay,
B TOMY 4McJIi Ha crani i marHitHoMy ciiaBi NdFeB. Briepie excriepuMeHTalbHO BCTAHOBJIEHO YMOBU (POPMYBaHHS
0HO(a3HUX KBA3iKpPUCTANTIYHMX [IOKPUTTIB Ta KPUCTAJIIYHUX allPOKCMMAHTHUX (a3 (30kpema 2 /1-allpoKCUMaHTy) y
nyiBkax Ti-Zr-Ni, oTpuMaHuX METOLOM MarHeTPOHHOTO OCaIKEHHS 3 [10JAJbIIOI0 TEPMIYHOI0 06POOKOIO ¥
BakyyMi. [ligTBep/I’)KeHO BUCOKMM NTOTEHIIiasl KBa3ikKpuCTaniyHux maTtepiaii Ti-Zr-Ni K BOOEeHb-aKyMyJII0I091X
CepeloBHlll, 3[ATHUX [0 3BOPOTHOTO [IOTJIMHAHHS 3HAYHUX KiJIbKOCTEN BOJIHIO 6€3 YTBOPEHHSI KPUXKUX TiIpUIHAX
(a3, 1m0 3abe3neyye iX CTPYKTYPHY CTabiMbHICTh IPU LUKIiIYHIN ekcrtyartanii. ChopMOBaHO HAyKOBO-TE€XHOJIOTI4Hi
IepesyMOBH 11711 OTPUMAaHHS IUIIBKOBYX MaTepiasiB Ha OCHOBI Mg—-Si, 1110 pO3IJISAAaoThC K NIE€PCIEKTUBHI
BOJIEHb-aKyMyJIooui cepenoBuilia. OTpuMaHi pesyspbTaTu o0 GopMyBaHHS IJIiIBKOBUX MaTepiajiB Mg-Si
CTBOPIOIOTh HAYKOBO-TEXHOJIOTIYHY OCHOBY [JIs1 IOJAJbIIO] ONTUMI3allii iX BOAEHb-aKyMyJIIOI0UMX XapaKTePUCTUK

Ta 3HWKEHHS TEMIIEPATypU abcopolii/mecopOiiii BOJHIO.

Pedepar aHIJIiHCBKOIO:

The theoretical foundations of the electrochemical formation of multilayer catalytic materials without the use of
precious or scarce metals for alkaline water electrolysis with an initial multilayer coating [(Zn-Ni-Cu) /(Zn-Ni-Cu-
Me(OH)2)]n and subsequent dezincification have been developed. A methodology is developed for accelerated
testing of the stability of electrodes for hydrogen evolution, which simulates the conditions of voltage fluctuations
and power outages from renewable energy sources. For the first time, the possibility of periodic regeneration of
electrode materials based on Zn-Ni-Cu alloys and their hydroxo compounds is determined. New methods have
been developed for obtaining composite multilayer coatings [(Zn-Ni)base /(Zn-Ni)addJn-MWCNT and [(Cu-
Zn)base(Cu-Zn)add]n-MWCNT] for longer operation in harsh conditions on parts of various nature, including steel
and NdFeB magnetic alloy. For the first time, the conditions for the formation of single-phase quasi-crystalline
coatings and crystalline approximant phases (in particular, 2 /1-approximant) in Ti-Zr-Ni films obtained by
magnetron sputtering followed by vacuum heat treatment have been experimentally established. The high
potential of Ti-Zr-Ni quasi-crystalline materials as hydrogen storage media capable of reversibly absorbing
significant amounts of hydrogen without the formation of brittle hydride phases, which ensures their structural
stability during cyclic operation, has been confirmed. Scientific and technological prerequisites have been
established for obtaining Mg-Si-based film materials, which are considered promising hydrogen storage media.
The results obtained on the formation of Mg-Si film materials create a scientific and technological basis for further
optimization of their hydrogen storage characteristics and reduction of hydrogen absorption/desorption
temperatures.
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nokpurtsaMm [(Zn-Ni-Cu)/(Zn-Ni-Cu-Me(OH)2)]n i nocifoBHUM 3HELIMHKYBaHHSM. PO3p0671€HO HOBi crioco6u
OTPUMAaHHS KOMIIO3ULITHMX MYJIbTUIIAPOBUX IIOKPUTTIB HAa OCHOBI CIyIaBiB Zn-Ni Ta Cu-Zn 3 BKJIIOYEHHIM
MWCNT g5 6i1b11 TpUBasoi eKCIulyaTallii B )KOPCTKMX YMOBAX Ha AETajsIX PisHOi npupoau. Bnepiue
€KCIIepUMEHTAJIbHO BCTAHOBJIEHO YMOBU (POPMYBaHHS OJHO(PA3HUX KBA3iKPUCTAIIYHUX TIOKPUTTIB Ta KPUCTATIYHUX
arpokcUMaHTHUX ¢as (30Kkpema 2 /1-anpoKCUMaHTy) y miiBkax Ti-Zr-Ni, oTpuMaHuX METOIOM MarHeTpOHHOIO
OCaIPKEHHS 3 IIOJIAJIBLIOK TEPMIUHOI0 00POOKOI0 y BakyyMi. [TifTBEpA’)KEHO BUCOKUI [IOTEHLIias KBa3iKpUCTAIIYHUX
marepianiB Ti-Zr-Ni K BOJleHb-aKyMYJIIOIOUMX CEPENOBUIL, 3IATHUX IO 3BOPOTHOTO MOTJIMHAHHS 3HAYHUX
KiJIbKOCTE€ BOLHIO Ta CTabiJIbHUX TP LUMKIIIYHiN ekcrryartanii. ChopMOBaHO HAYKOBO-TEXHOJIOTIYHI ITepeiyMOBU
1711 OTPMMaHH4 IJIIBKOBUX MarepiajiB Ha 0CHOBI Mg-Si, 110 pO3IiIAaoThCA 4K [IEPCIIEKTUBHI BOJEHb-aKyMYJIIOI0Yi
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