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VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP
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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 IpoBeIeHNX JOCIiIKEHD 3a nepmum etanoM HJIP: 1. JlociiKeHuil BIJIUB YyMOB CUHTE3Y
(TemMnepaTypu i KOHLEHTpallil IpeKypcopy) Ha KiHeTUKY (POPMYBaHHS HAHOYACTUHOK HiKeJto. BcTaHOB/IEHO, 10
MOPSIOKY PEAKLN 3aPOJKEHHS Ta POCTY HAHOYACTUHOK HIKEJII0 32 NPEKypcopom cTaHoBiATh 0.3 Ta 1 BinnosigHo.
Po3paxoBaHi 3Ha4€HH4 €Heprill aKTUBAallii 3apOJI)KEHHS Ta POCTY HAHOYACTUHOK Hikeso. [Toka3aHo, 10 3HaYeHHS
eHepriil aktusaii 3apomkeHnHs i pocty NiNPs e BiBidi HkuMmMy, HixX Ea popMyBaHHSI HAHOYACTHMHOK HiKeJio 3a
YMOB iX TOMOT€HHOI HyKJIeallii, [0 CBiIYMTb PO y4acTb OBEPXHI YaCTUHOK 30110 Ni(OH)2 B mpoueci 3apoKeHHs
HAHOYACTUHOK HikeJo. 2. MeTogomM crieKTpopoToMeTpii JociakeHo XiMiuHi piBHOBaru 4151 KOMILJIEKCHUX CIIOJIYK
HIKEJIIO i rifipa3suHy B PO3YMHAX €TUJICHIJIIKOJIIO Ta BCTAHOBJIEHA CTEXIOMETPisl KOMILJIEKCHOI CIIOJIYKY HIKEJIIO Ta
rigpasuHy, sIKa € IPEKYPCOPOM [IJisi CUHTE3y HAHOYACTUHOK HiKeJlo. 3. BUBYEHNMI BIIJIMB CKJIAJy PEaKUifHOI cymili
Ha ckiag, i Mopdosoriio oTpuMyBaHux 6iMeTaneBux HaHo4acTUHOK Ni-Co. [TokazaHo, 0 y BCiX BUIagKax CKaf,
BUXiJJHOI peakuiifHoi cyMilli fobpe KopeJioe 3i CKJIaoM OTPUMaHUX [IPOAYKTIB. MeTOIOM CKaHIBHOI €J1IeKTPOHHO]
MiKpockollii focrifkeHa mopgosiorist HaHodacTuHOK Ni-Co. [TokasaHo, 1110 3 pOCTOM BMICTy KOGasIbTy cepeHii

IiameTp HaHOYaCTUHOK 3pocTae Bif 250 HM 171 Ni0.67C00.33 10 KinbKOX MIiKPOH /1J1S1 YUCTOTO KOOAJIBTY.

Pedepar aHIJIiHCBKOIO:

As a result of the investigations on the first stage of the project the follows can be concluded: 1. The influence of
synthesis conditions (temperature and precursor concentration) on the kinetics of nickel nanoparticle formation
has been studied. It is established that the orders of reactions of nucleation and growth of nickel nanoparticles by
precursor are 0.3 and 1 respectively. The values ooof activation energies of nucleation and growth of nickel
nanoparticles are calculated. It is shown that the values ooof activation energies of nucleation and growth of NiNPs
are twice lower than Ea of nickel nanoparticle formation under conditions of their homogeneous nucleation, which
indicates the participation of the surface of Ni(OH)2 sol particles in the nucleation process of NiNPs. 2. The
chemical equilibria for complex compounds of nickel and hydrazine in ethylene glycol solutions were investigated
by spectrophotometry and the stoichiometry of the complex compound of nickel and hydrazine, which is a
precursor for the synthesis of nickel nanoparticles, was established. 3. The influence of the composition of the
reaction mixture on the composition and morphology of the obtained bimetallic Ni-Co nanoparticles was studied.
It is shown that in all of cases the composition of the initial reaction mixture correlates well with the composition
of the obtained products. The morphology of Ni-Co nanoparticles was studied by scanning electron microscopy. It
is shown that with increasing of cobalt content, the average diameter of nanoparticles increases from 250 nm for
Ni0.67C00.33 to several microns for pure cobalt.
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