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J>kepesia piHaHCYBaHHS
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5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

Po3pobka MeTOHiB CHHTEe3y IOJiMeTaseBUX HAHOCTPYKTYp Ha OCHOBi d-eJleMEeHTIiB [l €JIEKTPOIPOBIHMX KOMIIO3ULIN Ta

KaTaJiTUIHUX HAHOCUCTEM

Ha3zBa po6oTH (aHrJI)

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

Pedepar (yxp)

B pesysbraTi NpoBemeHMX NOCHiIKeHb 3a mnepmum erarnom HJIP: 1. JlociipgkeHuil BIJIMB yMOB CHHTE3y (TemmepaTrypu i
KOHIIEHTpallil IpeKypcopy) Ha KiHETUKY (POpMyBaHHS HAHOYACTHHOK HiKeJIo. BCTaHOBJIEHO, 10 MOPSIIKY PEAKIIiil 3apOPKEHHS Ta
POCTy HAHOYAaCTMHOK HIKeI0 3a NpeKypcopom cTaHoBaATh 0.3 Ta 1 BignmosimHO. Po3paxoBaHi 3HAY€HHSI €HEPriil akTuBalii
3apOPKEHHS Ta POCTY HAHOYACTMHOK Hikeso. [TokasaHo, M0 3Ha4Y€HHS! €Hepriil akTupalii 3apomkeHHs i pocty NiNPs e Bupivi
HIK4YMMM, HDK Ea (pOpMyBaHHS HAHOYACTHMHOK HIiKEJIO 32 YMOB iX FOMOTE€HHOI HyKJealii, o CBifl4ATh MPO y4acCTb NOBEPXHIi
yacTrHOK 30J10 Ni(OH)2 B mporjeci 3apojKeHHsI HAHOYaCTHHOK Hikeso. 2. MeTogoM cnekrpodoromeTpii mociifkeHo XimivHi
piBHOBaru [j1s KOMILJIEKCHUX CIIOJIYK HIKEJIIO i riipa3uHy B pO3YMHAX €TUJIEHIJIKOJIIO Ta BCTAHOBJIEHA CTEXIOMETPIsl KOMILJIEKCHOI
CIIOJIYKM HIKeJII0 Ta TifpasuHy, gKa € MPEKypPCOPOM Jijis CUHTE3y HaHOYAaCTUHOK Hikeso. 3. BUBYEHMII BIIJIMB CKJIAY PEaKUiiHOi
cymimi Ha ckzaf, i MopQoJIorito OTpUMYBaHUX GimeTaneBux HaHouacTUHOK Ni-Co. ITokazaHo, 10 y BCiX BUMAIKax CKJaf, BUXiGHO]
peakuiiHoi cyMmimi nobpe KoOpemoe 3i CKIagoM OTPUMAaHUX IIPOIOYKTiB. METONOM CKaHiBHOI €JIEKTPOHHOI MiKpOCKoOmMii
JociimpkeHa mopdosoriss HaHodyacTMHOK Ni-Co. [lokazaHo, MO 3 pOCTOM BMICTy KO6asbTy CEpEIHill AiaMeTp HaHOYaCTUHOK

3pocrtae Bif 250 Hm 1715 Ni0.67C00.33 10 KisIbKOX MiKPOH 7151 YUCTOTO KOOATIBTY.
Pedepar (aHrI)

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.

Inpexc YIK: 544.77, 541.127 /127.4 + 546.74+ 546.57 + 544.77.023.55

Kopu TemarnyHux pyopuk HTI: 31.15.37

6. HaykoBo-TexHiyHa npoayKkuis (HTII)



HTII 1

HasBa npoaykiii (yKp): MeTos cuHTe3y HaHOIIOPOIIKIB Ha OCHOBi HiKeJIio

Ha3zBa npoaykuii (anri): The method of synthesis of nickel-based nanopowders

OuikyBaHi pe3yabrati: Metonu, Teopii

T'anmyss 3acTocyBaHHS: 24.66.0 - "BUpOOGHULTBO iHIIOI XiMIYHOI pOAYKIii 4715 MIPOMUCIIOBUX Liei"

Omnuc npoaykiii (ykp): B pe3yabTarti NpoBeieHNX AOCTiIPKeHb pO3p006IeHNI METO]], OTPMMAaHHS HAHOYACTHHOK Ta HAHOMIOPOIIKIB
Ha OCHOBI HikeJo Ta Ko6asnbTy. [lepeBaroio 1aHoi PO3pO6KY € MOXKJIMBICTD MIBUAKOTO Ta MAJI03aTPATHOTO BIIPOBAIKEHHS
PO3pO6JIEHUX METOIVK CUHTE3y METaJIeBUX HAHOMIOPOLIKIB y TPOMUCIIOBE BUPOOHULTBO. PO3p0o6ieHuit crocib € MpocTuMu B
anapatypHoMy opOPMJIEHHI i He BUMarae CKJIaIHOTO CIeliaIbHOro 06J1afjHaHHS. 3alIpONIOHOBAHMI IPOLIEC OTPUMAHHS

HaHOMarTepiajiB € HETOKCUYHUM, i €KOJIOTIYHO 6e3IeYHNM.

ConjiasnpHO-eKOHOMIYHa cipsimoBaHicTh HTII: CTBOpEHHsI IPMHIUIIOBO HOBOI IPOAYKLi (MaTepiasiB, TEXHOJIOTIH TOLIO) ISt

3a6e3re4eHHs1 €eKCIIOPTHOTO MOTEHIialy Ta 3aMillleHHIO IMIIOPTY
Cragis 3aBepmenocti HTII: 3it o HAJIKP

Bnposazykennsa HTII: He BnpoBamkeHO

CTpoKH BIIPOBaZ>KEHHS!

Bupo6uuk npoaykuii: Binginenns OXI'K IndOB HAH Vkpainu
CnosKuBayi NpOAyKIii:

IlepcrneKTHBHI pUHKH:

IIpaBa iHTeIeKTyasIbHOI BJacHOCTI: «Hoy-xay»

dopmu ta ymoBu nepepavi npogykuii: Criizibai HIJIKP
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