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Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 06-01-2022

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3Ba eTamy: JJociKeHHs KiHeTUKM i MeXaHi3MiB CIiBOCA/)KEHHs1 6araTOKOMIIOHEHTHHUX N1OJIiMETaI€BUAX
CHCTEM B CIIaB. BCTaHOBJIEHHSI 3aKOHOMIPHOCTE Nepebiry 0JIHOYaCHOTrO €JIEKTPOBiHOBJIEHHS METaJliB TPUAAU
3aJ1i3a 3 peHiem, MosibeHoM i BoabdpamoM, CIJIaBiB HA OCHOBI 0J10Ba 3 Miffio, HikesieM i Ko6anbToM. CUHEPTi3M Ta
crisoBep-edeKT Ha eJIeKTPOiax 3 HAHOCTPYKTYPOBaHOIO [IOBEPXHE0. AHAJII3 3B's13Ky YMOB OZlep>KaHHS NOJIBIMHUX i

MIOTPIMHUX CIUIABIB 3 TOKA3HUKAMU KaTaJliTUYHOI aKTUBHOCTI 34 IIONIEPENHIM €JIEKTPOXiMIYHUM TECTYBaHHSIM
IToyaTok eramy: 01.2021
3akiH4YeHHs eTamy: 12.2021

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHUIA 3BiT
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IloBHe HaliMeHYBaHHS IOPHAHYHOI 0coou (a0 ITIB PizuyHO0i 0cO6H): IHCTHTYT 3aranbHOI Ta

HeopraHiyHoi ximii imM. B.I. BepHagcekoro HAH Ykpainun

Kopg 3a €IPIIOY: 05417383

MiCIICBHaXO,T.[)KeHHH: IpocCIeKT akagemika [lannanina, 32 /34, m. Kuis, KuiBcbka 0611., 03142, YkpaiHa
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisaiii:

TenedoH: 380444243070, 380444243461

IV. BimomocrTi nipo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442350981

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JlocigpKeHHS eJ1IEKTPOXiMIiYHOrO CTPYKTYPYBaHHS, IK METO/ly (DOPMYBaHHS iHHOBALiIIHO NEPCIIEKTUBHUX

HaHOMAaTepiasiB HOBOTO MOKOJIiHHS HAa OCHOBI CYIIEPCILIaBiB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Investigation of electrochemical structuring as a method of formation of innovative perspective nanomaterials on
the basis of superalloys

Pedepar yKpaiHCBKOIO:

Po3pobseHo ximMiuHUit CKilal eJ1eKTPOJIITIB Ta PesKUMU €J1eKTPOJIi3y 115t GOpPMYBaHHS LIiIbHUX [TIOKPUTTIB
noABiHUX crlasiB 3d6-8 Metasy nigrpynu 3asniza 3 Mo, Re, Sn. OTpumaHoO CIjIaBU «MOJIiO€H-MeTalIu IPylnu
3aJ1i3a» 3 BUCOKMM BMiCTOM MOJIi6IEHY, Ki €1IeKTPoocamkeHi 3 BUCOKOHACUIEHOTO alleTaTHO-aMiaKaTHOTO
€JIEKTPOJITY, 1[0 MOXKYTh OYTH BUKOPUCTAHI SIK IEPCIeKTHBHI eJIeKTPOoIu i peakuii BuzinenHs BonHio (PBB).
I'napki Ta He TpimuHyBati nokpurTd crasamu NiMo, CoMo i FeMo 6ysu ocapskeHi npu 30 MA*cM-2, 3a BUILUX
T'YCTUH CTPYyMY KaTasliTUYHA aKTUBHICTb MOKPUTTS 11151 PBB neo 3MeHIyeThCsl BHACIIOK YTBOPEHHS HA [TOBEPXHI
winbHUX TpimyH. Crnasu ckaagy MMo (M - Fe, Co, Ni) IposIBISIIOTb OCUTh BUCOKY €J1I€KTPOKATAJIITUYHY
aKTUBHICTb B peaKliii BUIisIeHHS BOOHIO. JJOCIiIyKeHH eJ1eKTpoocaipkeHHs cniasiB CoRe 3 HUTpaTHOro Ta
LUTPaTHO-NipodOoCPaTHOrO €JEKTPOJIITIB [10Ka3aJ0, O 3 LUTPATHOTO €JIEKTPOJIITY OCA/IKYIOThCS TIOKPUTTS, 10
MicCTSTb 10 67 aT.% Re 3 Buxogom ctpymy 20-40%, a 3aCTOCYBaHHS UUTPATHO-TIiPOQPOCHATHOTO €JIEKTPOJITY
IO3BOJISIE MiABUILMTY BUXiJ, CTPYMY CILJIaBYy, ajie IIOKPUTTSI MiCTUTb MEHIIY KiJIbKiCTb peHito — 13.5 at.%. CninaBu
CoRe NposBIISIOTE €JIEKTPOKATANITUYHY aKTUBHICTb PeaKlii BUAJIEHHS BOJHIO i JO3BOJISIOTh 3MEHIIUTU Ha MOPSLO0K
IIiZIbHICTh CTPYMy OOMiHY i Ha 220 MB nepeHanpyry BUliJIeHHS BOGHIO y [TIOPiBHSIHHI 3 KOOAJIbTOM. JI0CIiIKEHO
MIATOMI Ta KiIHETUYHI XapaKTEPUCTUKU €JIEKTPOJIITUYHMX [TIOKPUTTIB criaBoM CoSn, NEPCHEKTUBHUX Y KOCTI
BACOKOEHEPTrOEMHYX aHOJHUX MaTepiasiB [J1s JTi-I0HHUX akKyMyJISTOPiB. [loKazaHo, 10 MOKPUTTS CKIALAI0THCS 3
1[iJIbHO yIIaKOBAaHUX CHEpOIiTiB, pO3Mip SIKUX CTAHOBUTH Bif ~1 10 ~5 MKM. KpuBi po3psizy /3apsy pisHUX 3pa3kiB
MAaIOTh [TPaKTUYHO iI€HTUYHUI XapaKTep, 0 BKa3dye Ha aMOpPQHY NpUPOAYy OKPUTTIB. 3HaiileHa I0YaTKOBa
IIMTOMAa EMHICTb CKJazae Bif 474 1o 606 MA-roz r-1. [TokasaHo, 1m0 TOHKI (o 1 MKkM) r1iBku CoSn MOXKyTb

e(eKTUBHO LIMKJIyBaTUCS IIPU BUCOKUX IIBUIKOCTSIX, @ iX MaKCUMaJsbHi CTpyMU po3psny gocsiraiors 20000 MA-T-1.

Pedepar aHIJIiHCBKOIO:

The chemical composition of electrolytes and electrolysis modes for the formation of dense coatings of double
alloys 3d6-8 of the metal subgroup of iron with Mo, Re, Sn have been developed. The alloys "molybdenum-metals
of the iron group" with a high content of molybdenum, which are electrodeposited from a highly saturated
acetate-ammonia electrolyte, which can be used as promising electrodes for the reaction of hydrogen evolution
(RBV). Smooth and non-cracked coatings with NiMo, CoMo and FeMo alloys were deposited at 30 mA * cm-2, at
higher current densities the catalytic activity of the coating for RBV decreases slightly due to the formation of
dense cracks on the surface. Alloys of MMo (M - Fe, Co, Ni) show a fairly high electrocatalytic activity in the
hydrogen evolution reaction. The study of electrodeposition of CoRe alloys from citrate and citrate-pyrophosphate
electrolytes showed that the citrate electrolyte precipitates coatings containing up to 67 at.% Re with a current
output of 20-40%, and the use of citrate-pyrophosphate electrolyte can increase the alloy current output, but the
coating contains less rhenium - 13.5 at.%. CoRe alloys exhibit electrocatalytic activity of the hydrogen evolution
reaction and allow to reduce by an order of magnitude the exchange current density and 220 mV overvoltage of
hydrogen evolution compared to cobalt. The specific and kinetic characteristics of electrolytic coatings with CoSn
alloy, promising as high-energy anode materials for lithium-ion batteries, have been studied. It is shown that the
coatings consist of densely packed spherulites, the size of which is from ~1to ~ 5 um. The discharge / charge
curves of different samples are almost identical, which indicates the amorphous nature of the coatings. The found



initial specific capacity is from 474 to 606 mA - h - g-1. It is shown that thin (up to 1 um) CoSn films can efficiently
cycle at high speeds, and their maximum discharge currents reach 20,000 mA - g-1.
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