O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0219U102368

Jlep>KaBHHH peecTpaliliHui HoMep: 0119U101639

Oco06J1uBi TO3HAYKHU: Binkpura

HaTa peectpaunii: 27-12-2019

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa erany: ®opmysaHHs 6iHAPHUX Ta TEPHAPHUX €JIEKTPOJIITUYHUX CIIABIB HIKeJIO Ta KOOGATBTY 3
MOJIi6€HOM, BOJIb()PAMOM Ta PEHIEM 3 IPOCTUX TA KOMIIJIEKCHMX BOJHUX PO3UMHIB, NIOH-OPraHiYHUX, CEPEIHbO-
Ta BUCOKO-TEMIIEPATYPHUX HEOPraHIYHMX MOHHUX PO3I1JIaBiB. BU3HAYEHH BILJIMBY KaTIOHHOTO Ta aHIOHHOTO

CKJIaZly €JIEKTPOJIITY Ha €JIEKTPOBiJHOBJIEHHSI KOMIIOHEHTIB.
IToyarok eramy: 01.2019
3akiH4yeHH4 eTamny: 12.2019

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

II1. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI 0co0H (a60 ITIB ¢i3zmyHOi 0c00H): IHCTUTYT 3aranbHOI Ta

HeopraHiyHoi ximii im. B.I. BepHagcekoro HAH Ykpainu

Kopg 3a €IPIIOY: 05417383

Micuesnaxo;perHﬂ: npocriekT akajgemika [annanina, 32 /34, m. Kuis, KuiBcbka 0611., 03142, YkpaiHa
dopma Bi1acHoCTI:

Cdepa ynpaBiiHHS: HaujoHanbHa akaziemist HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Po3mip opranisairii:

Tenedon: 380444243070, 380444243461

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [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: HaujoHanbHa akazemist HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442396594

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

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuyHHi 06car ¢piHaHcyBaHHS (THC. rpH.): 100




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:

[TpoBeneHO AOCiIKEHHS €/1eKTPOXiMiYHOTO (pOpMyBaHHS (PYHKLIOHATBHUX [IOKPUTTIB OiHADHUMU Ta TEPHAPHUMU
criaeamu MIM2, MIM3, MIM2M3 (e M1 - 3d6-8 metan niarpynu 3anisa: Fe, Co, Ni; M2 - Mo, W; i M3 - Re), 3
BOJIHMX PO34MHIB, @ TAKOX 3 PO3IUIABIB, 3rifHo I etary HJIP. [y BCiX TOC/III)KEHUX CUCTEM BCTAHOBJIEHO BILIVB
KaTiOHHOTO Ta aHIOHHOTO CKJIAZly €JIEKTPOJIITIB Ha €JIEKTPOBiHOBIEHHS KOMIIOHEHTIB. /17151 ocamkeHHs Ni-Re 3
CyJsib(paMaTHOTO Ta UTPATHOTO €JIEKTPOJIITIB IIpY Pi3HMX PH, r'yCcTHHAxX CTPyMy Ta TEMIlepaTypax BCTAHOBJIEHO, 110
PeryJIoBaHHs BMICTy PEHil0 HalbiIbll [lieBe 32 PaXyHOK 3MiHM KOHLIEHTPallii KOMIIOHEHTIB, HacaMIepe],
[IeppEeHAaTy Kajlilo y PO34YMHi Ta TYCTUHU CTPYMY €JIEKTPOCaIKEeHH:. BMICT peHilo y crisiaBi KonvBaeTbCs y Mexkax 10-
95% (Bar.), mpu Buxozi 3a ctpyMmoM 15-99%. SIKicHi HaHOKPUCTAJIiUHi IIOKPUTTSI 3 BUCOKMM BMICTOM peHilo
OJIEP>KaHO 3 TUTPATHOTO €JIEKTPOJITY Npu: j=1-3 A*nm-2, t=30-600C. [IpoBeieHO €1eKTPOOCAIKEHHS OiHAPHUX
cruiaBiB CoRe i TepHapHuX cruiaBiB COWRe 3 MOHOJIIraHIHOTO LUTPATHOI'O €JIEKTPOJIITY Ta BUBYEHHS BILIUBY
CKJIaly PO34MHIB i MapamMeTpiB eJIeKTPOJIi3y Ha XiMiYHUN CKJIa7, Ta BUXif, 32 CTPYMOM TaKUX ITIOKPUTTIB.
3anponoHoBaHUul LUTpaTHO-NipodocdaTHUIl eNeKTPOJIT [JIs1 OTPUMaHHSI HOBOro noTpiiiHoro cniasy CoWRe, B
SIKOMY CIIJIBHUM BMICT IBOX TYT'OIIJIABKMX METAJIiB MOKE MOJIMNIINUTY XaPaKTEPUCTHUKY ITIOKPUTTIB, TaKi SIK TBEPHIiCThb
Ta omip Kopoasii. BcTaHOBNIEHO, 10 WBUAKICTb OCAIKEHHS 6iHAPHUX i TEPHAPHUX CILJIaBiB 3HAaYHO Bilpi3Hs€ThCS, MO
MOXKe OYTH IOB'SI3aHO 3 €JIeKTPOKATAIITUIHUMY BIIACTUBOCTSIMU [TOBEPXHI, Jie Y IIEPIIOMY BUIIATKY CIIJIaB €
€JIEKTPOKATAJIi3aTOPOM y PeaKliii BUZIijIEHHs BOJHIO, a B IPYTOMY - 301/IbIIy€e IIEPEHANPYTY IT06IYHOI peaKilii
BU]IiJIEHHS BOLHIO, TOMYy OCHOBHA 4aCTHHA CTPyMY i€ Ha LiJIbOBY PEAKILil0 - yTBOPEHHS CIJIaBYy. BU3HAa4eHO yMOBU
iMITyJIbCHOTO €JIEKTPOJIi3y [AJIs1 OZiep>KaHHs 6araTomapoByX IOKPUTTIB KOOAIbT-MOJIi6AeH (Bosbdpam).
Enexrponizom kapbaMifHUX PO3IJIaBiB, 1[0 MiCTITh OKCULIMA KOOAIBTY Ta MOJibHeny (Boabdpamy), npu 1350C 6ynu

opep>xani NokpuUtTst CoMo /(W) TOBIIMHOIO 10 10 MKM.

Pedepar aHIJIiHCBKOIO:

The electrochemical formation of functional coatings of binary and ternary alloys MIM2, MIM3, MIM2M3 (where
Ml is 3d6-8 metal of the iron group: Fe, Co, Ni; M2 - Mo, W; and M3 - Re), from aqueous solutions and melts,
according to the I stage of the research work.. The effect of cationic and anionic composition of electrolytes on the
electroreduction of components was established. For the deposition of NiRe from sulfamate and citrate
electrolytes at different pHs, current densities, and temperatures, it has been found that the regulation of Re
content is most effective due to changes in the concentration of components, first of all, KReO4 in solution and
electrode current density. The content of Re in the alloy ranges from 10-95wt.%, at the current efficiency of 15-
99%. Qualitative nanocrystalline Re-rich coatings were obtained from citrate electrolyte at j=1-3 Aodm-2,
t=30-60°C. The electrodeposition of CoRe and CoWRe alloys from a monoligand citrate electrolyte was performed
and the effect of the composition of the solutions and electrolysis parameters on the chemical composition and
the current efficiency of such coatings was studied. A citrate-pyrophosphate electrolyte is proposed for the
preparation of a new CoWRe alloy in which the combined content of two refractory metals can improve coating
characteristics such as hardness and corrosion resistance. It is established that the rate of deposition of binary and
ternary alloys is significantly different, which may be due to the electrocatalytic properties of the surface, where in
the first case the alloy is an electrocatalyst in the HER, and in the second - increases the overvoltage of the



hydrogen reaction side reaction, so the main part goes to the target reaction - the formation of the alloy. The
conditions of pulsed electrolysis for obtaining multilayer coatings of CoMo/CoW were determined. Electrolysis of
carbamide melts containing Co and Mo (W) oxides at 1350C gave coatings up to 10 pm thick.

Ingexc YIK: 544.6.018.4

Koau TemaTHYyHHUX PyOpHK: 31.15.33.05

KepiBHHKH po6OTH

Byacue IlpizBuuie Im's I10-0aTbKOBI: Ky6naHoschkuit Basepiit CemeHOBUY
HaykoBuii CTYyIiHB: 1. . H.

BueHe 3BaHHSI: npodecop

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: LluTparHo-nipodocdaTHUil €IEKTPOIIT /15l OTPMMAHHS HOTPIFHOTO CIIABY

KOOaIbT-BOJIb(PaM-peHIl

Ha3zpa HTII anrJiiicbKo10: Citrate-pyrophosphate electrolyte for the obtaining a ternary cobalt-tungsten-

rhenium alloy

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

FaJIy3b 3aCTOCyYBaHHS: Enepreruka, €JIEKTPOHIKa, MallMHOOYTyBaHHSI
PeecTpanifiHuii HOMep KapTKH TE€XHOJIOTIi:

Omnuc HTII: Enexrposit asist oTpuMaHHs HOTPINHOIO CIIJIaBy KO6aJIbT-BOJIb(pPaM-peHiil Ha OCHOBI

KOOPAMHALTHUX CIIOJIYK.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npunuunoBo HOBOI mpoyKIiii (Matepiasis,

TEXHOJIOTI! TOIIO) AJ1s1 3a0e3MeYeHHs] eKCIIOPTHOrO IIOTEeHIialy Ta 3aMileHHIo iMropTy, EkoHoMis maTtepiaiB
Bnyins HTII Ha moBKiJjs:
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eramy: 01.2022
3akiH4YeHHs eTamy: 01.2024
Cno>xkuBavi Hpo,uyKui'l': BUPOOHUILITBA MAIIMHOOYiBHOI, a8POKOCMIYHOI ramysi
IlepcrieKTHBHI PUHKH: KOHKYPEHTOCTIPOMOXKHA IIPOYKILList
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHMIT 06CAT iHBECTHILiH, THC. TPH.: 1000
IlpaBa, 0 HaAAIOTHCS iHBECTOPY IiCJIsA 3aBEPLIEHHs POOOTH: [IpaBa He HaAIOTHCS
HasiBHicTB Gi3Hec-myIaHy: Hi
TexHiKO-€eKOHOMi4HE OOrpyHTYBaHHSI. Hi
IloTeHniaIbHUIE 00CAT MPOZAXKY, THC. TPH.: 1000
OuikyBaHHI TepMiH OKYIHOCTI (pPOKiB): 3

JonaTkoBa iHdOpMalList: Hemae

IX. Bi6siorpadiuyHuii onuc
Yapontseva, Yu.S., Maltseva, T.V., Kublanovsky, V.S., Vyshnevskyi, O.A./ Electrodeposition of CoWRe alloys from
polyligand citrate-pyrophosphate electrolyte // Journal of Alloys and Compounds. - 2019, V. 803, P. 1-8.



X. 3aKJIlI0YHi BiTOMOCTI

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0CiO-BHKOHaBILiB
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(k. x. H., 02.00.05)
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