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I. 3arasibHi BimOMOCTI
Jep>kaBHHH 00J1iIKOBHI HOMep: 0222U000468
Jep>kaBHUH peecTpauiliHUI HOMEP: 0120U002090
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 10-01-2022

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramny: JlocnifkeHHs BIUIMBY YMOB CUHTE3y Ha CKJIa[, i BJIACTUBOCTI OTPIMHUX HAHOCKCTEM Ha OCHOBI

HiKeJ0, KoOanbTy Ta cpibaa
IToyaTok eramy: 01.2021
3akiH4YeHHs eTamy: 12.2021

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMEeHYBaHHS IOPHAHYHOI 0coou (a6o ITIB pizuyHO0i 0cO6H): Binginenns pisuxo-ximii
rOpIOYMX KonanauH IHCTUTYTy Qi3nKo-opraHiuyHoi Ximii Ta Byrseximii im. JI. M. JInTBuHeHKa HanionanpHoi akagemii

HayK YKpaiHu

Kopg, 3a €IPIIOY: 03772476

Micue3HaxoaKeHHS: ByJI. HaykoBa, 3 a, M. JIbBiB, JIbBiBCbKa 0011., 79053, YKpaina
dopma ByracHOCTI:

C(l)epa yIIpaBJIiHHﬂ: [Ipe3upis HauioHaNBHOI akageMii HayK YKpaiHu
InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tenedon: 380322635174

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

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

Ykpainu

Kog, 3a €EIPTIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 6ya. 54, M. Kuis, Kuiscbka 06:1., 01030, Yrpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: Ka6iHeT miHicTpiB

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: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

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

dakTuuHHi 06car ¢piHaHCcyBaHHS (THC. rpH.): 1031.985




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka MeToziB CUHTE3Y I10J1iMEeTaNIeBUX HAHOCTPYKTYP Ha OCHOBI d-€JIEMEHTIB J1J1s1 €JIeKTPOIPOBITHUX

KOMHOSI/ILlifI Ta KaTaJdiTUYHUX HAHOCUCTEM

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of synthesis methods of polymetallic nanostructures based on d-elements for electrically conductive
compositions and catalytic nanosystems

Pedepar yKpaiHCBKOIO:

B pesysibTaTi BUKOHaHHS APYroro eTary HayKoBO-JOCiIHOI poOOTH AOCIIIPKEHUI BIJIUB CIIiBBiHOIIEHHS
peareHTiB Ha KiHeTUKY (OPMYBaHHs 6iMeTasIeBUX HAHOYACTUHOK «HiKeJIb-KOOaIbT». BCTaHOBJIEHO, 110 IBUIKICTh
3apOJIKEHHSI HOBOI (a3 JIiHIMHO 3a71eXXUTh Bif KOHLIEHTPaLii HiKeJI0 y BUXiIHIN peakuiiHii cymimi, To6To
YTBOPIOBaHi HAHOYACTUHKU HIKeJII0 € IPOMOTOPaMHU BiTHOBJIEHHS KOOA/IbTy. 3 BUKOPHCTAHHSIM METO/iB CKaHiBHOI
€JIEKTPOHHOI MiKPOCKOIIii Ta €HeProgUCIEPCINHOI PEHTTEHIBChKOI CIIEKTPOCKOIIii BCTAHOBJIEHO, 110 PO3Mip
oTpumyBaHux Ni-Co-NPs 3MeHIIyeTbCS 3 POCTOM BMicTy K06anbTy 10 50 %, ogHak 3a cniBBigHomeHHs Ni/Co =
27/75 yTBOPIOBAaHMI1 HAHOTIOPOLIOK CKJIaJA€ThCs 3 ABOX (pakiiil yacTUHOK — 100 HM i 2 MKM, IIPY YOMY YAaCTHHKU 3
po3mipom 100 HM MicTaATb Ni i Co B €KBiBaJIEeHTHUX KiJIbKOCTSIX, @ YAaCTUHKU MIKPOHHOI'O pO3Mipy € 36arayeHi
KOOGaJIbTOM. 32 METOOM TaJibBaHIYHOIO 3aMillleHHs OTprUMaHi noyiMeTasnesi HaHokomIio3uTy Ni-Pd Ta Ni-Co-Pd.
BcraHoBII€HO, 1110 KiHETHUKA LIeMeHTallii najaniio HaHOYaCTUHKAMU HiKeJsio Ta 6iMeTaieBUMY HaHOYaCTUHKAMU
Ni(50)-Co(50) onncyeTbcst piBHSIHHSIM IIEPIIOro MOPSAKy 3a Pd2+. 3 BUKOpHUCTaHHSIM METOZiB CKaHiBHO]
€JIEKTPOHHOI MiKPOCKOIIii Ta €HeProAUCIEPCINHOI PEHTTEHIBChKOI CIIEKTPOCKOIIii BUSBJIEHO, IO Maalin
KPUCTai3y€eTbCS Y BUTIIAI IVIACTUHYACTHX arJIoMepariB. BCTaHOBJIEHO, 10 OTPUMaHMI IPOLYKT CKJIAAEThCS 3
IBox a3 — TBepmoro po3unHy Ni i Co Ta nanagito. Bussneno, mo g3 ¢asu Pd criocrepiraetscs aHi3oTpomist
KPUCTAJYHOI rPaTKH, sIKa, UMOBIPHO, BUKJIMKaHA MIJIACTUHYACTOI0 (OPMOIO arjioMepariB Nasnafio. 3a METO0M
nemeHTalii cpi6na HanoyactTukamu Ni(50)-Co(50) orpumaHi TepHapHi HaHokoMno3uTu Ni-Co-Ag. BctaHoBiEHO,
110 Cpi6s10 KPUCTai3yeThCs Y BUIVISIAL (ppakTana BapHCi, «4epeloK» SIKOro «BUPOCTae» 3 arjloMepaTiB
HaHo4acTuHOK Ni(50)-Co(50). BctaHOBEHO, 110 picT ¢ppakrasna cpibsa BiiOyBaETHCS B pe3yIbTaTi pO3YNHEHHS
BinpmaneHux HaHo4acTUHOK Ni(50)-Co(50) 3aBAsIKM [TepEHOCY eJIeKTPOHIB B arjioMeparax /10 HAaHO4YaCTHUHOK, SIKi

6esrnocepeiHbO He KOHTAKTYIOTb i3 3pOCTalodnM PpaKTayoM.

Pedepar aHIJIiHCBKOIO:

The influence of the ratio of reagents on the kinetics of formation of bimetallic nanoparticles "nickel-cobalt" was
studied. It was established that the rate of nucleation of Ni-Co-NPs linearly depends on the concentration of
nickel in the initial reaction mixture, i.e. the formed nickel nanoparticles are promoters of cobalt reduction. Using
scanning electron microscopy and energy-dispersive X-ray spectroscopy it was found that the size of the obtained
Ni-Co-NPs decreases with increasing of cobalt content up to 50%, but at a ratio of Ni / Co = 27 /75 formed
nanopowder consists of two fractions of particles - 100 nm and 2 um and particles with a size of 100 nm contain Ni
and Co in equivalent amounts but micron-sized particles are enriched in cobalt. Polymetallic nanocomposites Ni-
Pd and Ni-Co-Pd were obtained by the method of galvanic replacement. It was established that the kinetics of
palladium cementation by nickel nanoparticles and bimetallic Ni(50)-Co(50) nanoparticles is described by the first-
order equation for Pd2+. It was found that palladium crystallizes in the form of lamellar agglomerates. It is
established that the obtained product consists of two phases - solid solution of Ni and Co and palladium. It was
found that anisotropy of the crystal lattice is observed for the Pd phase, which is probably caused by the lamellar
form of palladium agglomerates. By the method of cementation of silver with Ni(50)-Co(50) nanoparticles, ternary
Ni-Co-Ag nanocomposites were obtained. It has been established that silver crystallizes in the form of Barnsley
fractal, the "petiole" of which "grows" from agglomerates of Ni(50)-Co(50) nanoparticles. It was found that the



growth of the silver fractal occurs as a result of dissolution of distant Ni(50)-Co(50) nanoparticles due to electron
transfer in agglomerates to nanoparticles that are not in direct contact with the growing fractal.

Inpexc YIK: 544.77, 541127 /.127.4 + 546.74+ 546.57 + 544.77.023.55
Koau TemaTuyHuUX pyopHK: 31.15.37
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VIII. HaykoBa (HayKoBO-TexHiyHa) npoayKuis (HTII)

IX. Bi6siorpadiuyHuii onuc

Kytsya A.R., Bazylyak L.I., Zavaliy I.Yu., Verbovytskyy Yu.V., Zavalij P. Synthesis, structure and hydrogenation
properties of Ni-Cu bimetallic nanoparticles // Applied Nanoscience, 2021, https://doi.org /10.1007 /s13204-021-
01742-6.



X. 3aKJIlI0YHi BiTOMOCTI
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