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I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0222U000293

Jlep>KaBHHH peecTpaliliHui HoMep: 0119U101639

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 05-01-2022

II. Etran BukoHnauus JiP
Homep erany: 4

Ha3sBa eramny: JlocnifkeHHs eeKTPOXiMIYHIXK Ta KOPO3iHUX XapAKTEPUCTUK OCAKEHNUX CIIJIABIB B 3aJ1€)KHOCTI
Bif iX CKJ1aZy, CTPYKTYPU Ta METOAIB CUHTE3Y. JJOCIiIKEHHS €JIEKTPOKATANITUYHNX XapaKTEPUCTUK OCAIKEHNX
CYNEPCIIABIB B pEaKLigIX BiTHOBJIEHHS BOAHIO Ta OKUCHEHHS €TAaHOJY B JIY)KHUX Ta KACJIUX €JIEKTPOJIiTaX MaJIuBHUX

€JIEMEHTIB.
IToyaTok eramy: 01.2021
3akiH4yeHH4 eTamny: 12.2021

Buz 3BiTHOr0O AOKYMEHTA: OCTaTOYHMIA 3BiT
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Micuesnaxo;perHﬂ: npocriekT akajgemika [annanina, 32 /34, m. Kuis, KuiBcbka 0611., 03142, YkpaiHa
dopma Bi1acHoCTI:
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InenTudikarop ROR: He zacrocosyerscs

Po3mip opranisairii:

Tenedon: 380444243070, 380444243461
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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
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

EnekTpoxiMi4YHMI CUHTE3 HAHOCTPYKTYPOBAHUX CYIIEPCILIABIB 3 LiHHUMU €JIEKTPOXiMIYHUMH,

eJ'IeKTpOKaTaJIiTI/I'-IHI/IMI/I, KOpOBifIHPIMH BJIACTUBOCTSIMU

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Electrochemical synthesis of nanostructured superalloys with valuable electrochemical, electrocatalytic, corrosion
properties

Pedepar yKpaiHCBKOIO:

BusHaueHO esleKTPOKaTaliTUYHY aKTUBHICTb OiHApHUX Ta TEPHAPHUX CILJIABiB TYyrOIJIaBKUX METaJIiB 3 KOOAIbTOM Ta
HiKeJIeM y peaxllii BUZIiIeHHs BOJHIO Y KKCJIOMY Ta JIy>)KHOMY po34ynHax. [TokasaHo, mo 6iHapHi criaBu NixRey Ta
TepHapHi criiaBu CoxWyRez MOXYTb 0CaI)KyBaTUCh i3 MOJIKPUCTANTYHOIO 200 aMOP(QHOIO CTPYKTYPOIO B
3aJIEXKHOCTI Bifl IPUPOAY €J1eKTPOJITY (IPOCTUiA, KOMIIEKCHUM), KOHIeHTpalii cosi peniro (0.01 - 0.02 mosnpen-1
KReO4), ryctunu ctpymy ocagkenHss (3.0 — 50 MAecM-2) Ta TemniepaTypu. BMicT peHilo 3a 10IIOMOToI0 IepesiueHnx
napaMmeTpiB MOXKHA PeryJIloBaTH y Ayke mMupokux Mexax (10 - 98 aT.%). 3HaiifieHO B3a€EMO3B'SI30K BMiCTy PEHilo Ta
CTPYKTYPH CILJIABIB 3 €JIEKTPOKATAJITUYHOO aKTUBHICTIO, BU3HAYE€HO ONTHMMAJIbHUI CKJIAJ IIOKPUTTIB Ta PEXUMIB iX
orpuManHs. [TokasaHo, mo y po3unHi KOH na tepHapHux cniaBax CoWRe, mo mictats 10 0 20 aT.% Re nepenanpyra
BU]IiJIEHHS] BOAHIO 3MEHIIyeThCs Ha 170 MB MOPiBHSHO 3 TOKPUTTSIM KOOGAJIbTOM, IPYU LIbOMY CTPYM OOMIHY BOJIHIO
36isbIIyeThes 6inbil HiX y 15 pasis, a y po3unHi 1.0 Mosbesn-1 H2SO4 Haii6inblly akKTUBHICTb IPOSIBIISIOTh IOKPUTTS,
mo MicTaTh 10 aT.% Re, SKi J03BOJIIOTh 3HU3UTU IIEPEHANPYTy BOLHIO 10 300 MB NOPiBHSHO 3 MOKPUTTSAM YMCTOTO
Hikesto. OTpUMaHi IOKPUTTS MalOTh XOPOLIY KOPO3iliHY CTilIKiCTh, 0COOJIMBO B MOJI€JIBHOMY KOPO3iliHOMY PO34MHi
NaCl o 4.5 kOmecM2, a B po3unHi KOH o 2.7 kOMecM2. BcTaHOBIIEHO, IO AJ1SI IBOX AOCIIiIKyBaHMX IIPOLIECIB iCHYIOTD
pi3Hi KpuTepii OTpUMaHHS ONTUMAJILHOTO PE3YJIbTATY: AJI51 €JIEKTPOKATATITUYHOTO IIPOLECY L€ KiJIbKIiCTh
TYTOIIJIaBKUX METAJIB, a [JIs1 3aXUCTY BiJl KOPO3ii, KpucTaniyHa CTPyKTypa. 3a yMOB BUKOHAHHS 060X LIUX YMOB
YTBOPIOIOTbCS MOKPUTTS, IO € CTIKMMH A0 KOpo3ii Ta e(peKTUBHUMMU ejleKTpoKaTanizaTtopamu. CopMoBaHO
MIOKPUTTS IJIIBKAMMU CILJIaBiB 0JI0BO-KOOAJIBT, OCAITKEHO IX €JIEKTPOXiMiuHI BIaCTUBOCTI SIK aHOJJHUX MaTepiasiB
JiTiN-10HHUX aKyMYJISITOPIB (B TOMY YMCJIi IUTOMY €MHICTb Ta €(PEeKTUBHICTh LIMKJIYBAHHSI) B 3aJI€5KHOCTI Bif| yacy

OCaJPKEHHS 1 TOBIIMHY MOKPUTTIB Ta ix a30BOro CKjafy i CTPyKTypH.

Pedepar aHIJIiHCBKOIO:

The electrocatalytic activity of binary and ternary alloys of refractory metals with cobalt and nickel in the reaction
of hydrogen evolution in acidic and alkaline solutions is determined. It is shown that NixRey binary alloys and
CoxWyRez ternary alloys can be precipitated with polycrystalline or amorphous structure depending on the nature
of the electrolyte (simple, complex), rhenium salt concentration (0.01 - 0.02 mol « I-1 KReO4), density of deposition
current - 3.0 mA * cm-2) and temperature. The rhenium content can be regulated in a very wide range with the
help of the listed parameters (10 - 98 at.%). The relationship between rhenium content and structure of alloys with
electrocatalytic activity is found, the optimal composition of coatings and modes of their production are
determined. It is shown that in KOH solution on ternary CoWRe alloys containing 10 - 20 at.% Re hydrogen
overvoltage is reduced by 170 mV compared to cobalt coating, while hydrogen exchange current increases more
than 15 times, and in solution 1.0 mol * I-1 H2SO4 show the greatest activity coatings containing 10 at.% Re, which
reduce hydrogen overvoltage to 300 mV compared to the coating of pure Nickel. The obtained coatings have good
corrosion resistance, especially in the model corrosion solution NaCl - 4.5 kOhm ¢ cm2, and in the KOH solution -
2.7kOhm * cm?2. It is established that for the two studied processes there are different criteria for obtaining the
optimal result: for the electrocatalytic process it is the amount of refractory metals, and for corrosion protection,
the crystal structure. Under both of these conditions, coatings are formed that are corrosion resistant and
effective electrocatalysts. Tin-cobalt alloy film coatings were formed, their electrochemical properties as anode



materials of lithium-ion batteries (including specific capacity and cycling efficiency) depending on the deposition
time and thickness of coatings and their phase composition and structure were stud
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

HazBa HTII ykpaiHCBKOIO: Enexrpoit a1 ocamkenns 6inapuux NixRey Ta tepHapanx CoxWyRez criasis
Haszsa HTII aurJificbKo10: Electrolyte for deposition of binary NixRey and ternary CoxWyRez alloys
HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: Mertoay, Teopii

I‘alesb 3aCTOCYBaHHSI. EHEPreTHKa, eJIEKTPOHiKa, MalIMHOOYJyBaHHS

PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: Enekrpouirt ayis orpumanns 6iHapaux cruiasiB NixRey ta Tepuapaux CoxWyRez cruiasis -

KaTaji3aTopiB y peaklii BUijIeHHsI BOJHIO Y KUCJINX Ta JY>)KHUX PO3YMHAX

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoayKii (Matepiasis,

TEXHOJIOTI} TOMIO) AJ1s1 3a0e3MeYeHHs eKCIIOPTHOrO NIOTEHIialy Ta 3aMillleHHIo iMnopTy, EKkoHOMisg MartepiaiB
BnyiuB HTII Ha moBKiJjjs:
BnposagskeHHs1 HTII: He snpoBamxkeHo
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