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4. JI>)kepeJia Ta HanpsiMu piHaHCYBaHHA

IlizcraBa aJj1s npoBeAeHHs PooiT: 34 - HOroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPTaHOM BUKOHABYO] BiIaiy, aKaZieMi€ro HayK

(roJI0BHMMU PO3MOPSAHUKAMU OI0IKETHUX KOIITIB Ha TpoBeaeHHs HIIKP)
KIIKBK: 6541030

Hanpsm ¢inancyBaHHs: 2.2 - IPUKJIALHI JOCTIIKEHHS i pO3po6Ku

J>kepesa piHaHCYBaHHS



IkepeJio diHaHcyBaHHS: 7713 - KOWITHU IEePKOIOIKETY

dakTuunnii o6csr pinancyBaHHs 3a 3BiTHMIH eTanm: 1031.985 THC. IpH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

Po3po6ka MeTOmiB CHHTE3y IOJiMeTasJeBUX HAHOCTPYKTYp Ha OCHOBi d-eJleMEeHTIiB [ eJIEKTPOIIPOBIHMX KOMIIO3ULIN Ta

KaTaJiTUIHUX HAHOCUCTEM

Ha3sBa po6oTH (aHrJ1)

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

Pedepar (ykp)

B pesysbTati BUKOHAHHS APYroro eTany HayKOBO-[IOCIiAHOI po60TU JOCTiIKEHUI BIVIUB CIiBBiIHOIIEHHS pEareHTiB Ha KiHETUKY
(opmyBaHHS GiMeTaseBUX HAHOYACTUHOK «HiKeJb-KOOanbT». BCTAaHOBJIEHO, 1O IMIBUIKICTh 3apOMKEHHS HOBOi ¢asu JiHiltHO
3aJIeXKUTD BiJ KOHLIEHTpAlii HiKeM0 Y BUXiJHINA peakuUiiiHill cymilli, TOGTO YyTBOPIOBaHi HAaHOYACTHMHKMU HIiKEJIO € IPOMOTOpaMu
BiIHOBJIEHHS KOOAJIbTy. 3 BUKOPUCTAHHSIM METO[iB CKaHiBHOI €JIEKTPOHHOI MiKpPOCKOIIii Ta eHeproguCnepciiHoi peHTreHiBCbKOi
CIIEKTPOCKOIIil BCTAHOBJIEHO, 10 po3Mip oTpuMyBaHUxX Ni-Co-NPs 3MeHIIyeTbCsl 3 pOCTOM BMICTy Ko6anbTy 1o 50 %, ogHak 3a
cniBBigHOmeHHs Ni/Co = 27 /75 yTBOpIOBaHUI HAHOMOPOIIOK CKJIAJAEThCS 3 ABOX (pakiiiil yacTUHOK — 100 HM i 2 MKM, IpU 4OMY
yacTUHKUA 3 po3mipom 100 HM MicTsTh Ni i Co B €KBiBaJIEHTHMX KiJIbKOCTSIX, @ YACTMHKM MIKPOHHOTO PO3Mipy € 36araveHi
KO6asIbTOM. 3a METOOM rajibBaHiYHOTO 3aMillleHHsI OTpUMaHi nosimerasnesi HaHokommno3utu Ni-Pd ta Ni-Co-Pd. BcraHoBieHo,
o KiHeTWKa LieMeHTalil Majafilo HaHOYaCTMHKaMU HiKeso Ta GimerareBumu HaHoyacTMHKamu Ni(50)-Co(50) omucyeTbcst
PIBHSIHHSIM IIepIIoro Nnopsiiky 3a Pd2+. 3 BUKOPUCTaHHSIM METOJiB CKAaHIBHOI €JIeKTPOHHOI MIKPOCKOIIil Ta eHeprojucrnepciiiHoi
PEHTreHiBCbKOI CIIEKTPOCKOILI] BUSBJIEHO, IO Majafiiii KPUCTaNi3yeTbCs y BUIJISA [IJIACTUHYACTUX arJloMepariB. BCTaHOBJIEHO, 10
OTPUMaHUN TPOAYKT CKJafaeTbcsl 3 1BOX (a3 — TBepjoro poszunHy Ni i Co Ta mnanagioo. Bussneno, mo pmist ¢gasu Pd
CIIOCTepiraeTbCsl aHI30TPOIIiSl KPUCTAJIIYHOI IPATKH, KA, HIMOBIPHO, BUKJIMKAHA IJIACTUHYACTOI (POPMOIO arjioMepariB Maiaiiro.
3a merozmoM LemeHTaljii cpibsia HaHoyacTuHKamu Ni(50)-Co(50) oTpumani TepHapHi HaHOKOoMno3uTu Ni-Co-Ag. BcTaHoBiEHO,
0 Cpi6yI0 KpUCTaNi3yeTbCs y BUIIISAL (ppakTasa bapHCi, «4epemok» sIKOro «BUPOCTae» 3 arJoMepartiB HaHo4acTUHOK Ni(50)-
Co(50). BcranosneHo, mo pict ¢pakrana cpi6na BinOyBaeTbCs B pe3ysbTaTi PO3YMHEHHS BifjaieHMX HaHOYacTHMHOK Ni(50)-
Co(50) 3aBAsKy MEPEeHOCYy eJEKTPOHIB B aryioMeparax /0 HaHOYaCTHHOK, SIKi 6e31ocepeHbO He KOHTAKTYIOTh i3 3pPOCTalouMM
$pakTasom.

Pedepar (aHrI)

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 pm 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, 541.127 /.127.4 + 546.74+ 546.57 + 544.77.023.55



Kopgu TemarnyHux pyopuxk HTI: 31.15.37
6. HaykoBo-TexHiyHa npoaykuis (HTII)

7. Bi6sriorpagiuHuii onuc

Kytsya A.R., Bazylyak L.I., Zavaliy .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.
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