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Pedepar:

1. lucepTarifina po6oTa rpucBsYeHa NOCaiTKeHHIO KIHeTUYHUX Ta TEPMOAVMHAMIYHUX 3aKOHOMIpHOCTEN
(opMyBaHHsI MOHO- Ta 6iMeTasIeBUX HAHOYACTUHOK 3 METOIO BCTaHOBJIEHHSI Me€xaHi3MiB ix popmyBaHHs. Ha 0CHOBI
MIOPIBHSIHHS PE3YyJIbTaTiB KOMIIJIEKCHOTO €KCIIEPUMEHTAIbHOTO TOCiIKEHHS! KiHeTUKY (POPMYBAHHSI HAHOYACTUHOK
cpiba, Mifii Ta HiKeJII0 B pO34MHaX 32 YMOB iXx TOMOreHHOI HyKJleallii TpoBeieHO MOPiBHSAJIbHUI aHali3 MOXJINBOCTI
BMKOPHMCTaHHS Pi3HUX BapiaHTiB IICE€BJIO-TOMOT€HHUX KiHeTM4YHUX cxeM (Dinke-Bat3ki 1151 onucy npotecis
HyKJIeallii, pOCTy Ta arperatiii 4aCTUHOK. Briepie BUBJI€HI KOPEJIALil MiXK CIIOCTEPEKYBaHUMU KOHCTAHTaMU
MIBUAKOCTEN HyKJIeallil, POCTY Ta arperatiii i oJiAUCIepCHICTIO OTPUMYBaHUX HAHOYACTMHOK. Ha OCHOBI
CITiBCTaBJICHHS aKTUBALMHUX [IapaMETPiB HyKJIealil i pOCTY HAHOYACTUHOK 3 PENOKC-TIOTEHIiaJlaMy BiTIOBIIHUX
METaJliB IIOKa3aHo, 10 3apOKEHHS HOBOI (Pa3y JiMITyeTbCs XiMiYHMM MPOLLECOM BiTHOBJIEHHS i0HIB METAaJIiB.
Briepiue rnpoBeseHO MOJIEKYJISIDHE MOJEJIIOBAHHS €JIEMEHTAPHUX CTafill YTBOPEHHS KacTepy Ag4 i BCTaHOBJIEHO,

110 TepMOJMHAMIUYHa HMOBIPHICTb CTyreHeBoro GopMyBaHHS KPUTUYHOIO 3apojKa cpibJa MISIXOM IIpHeIHaHHS



ioHa cpibsia 10 3pOCTaOYOro HE3apsI>KEHOTO KIacTepa 3 OAAbIINM BiTHOBJIEHHSIM MIOJIiaTOMHOTO KaTioHa Agn+ €
BUIIIOIO TIOPIBHSIHO 3 acolijaliielo He3apsakeHux aToMiB Ag0. 3arnponoHoBaHa KiHeTH4Ha Mogesib GOpMyBaHHS
HaHOYaCTUHOK METaJIiB 32 YMOB iX TOMOT€HHOI HyKJIeallii, 1Ka BpaxOBye CTafil0 YTBOPEHHS 3apOJIKiB i Ha i OCHOBI
BIIEPILE BUBEEHI PIBHAHHS 1711 PO3PaxXyHKy KOHLIEHTpaLii yTBOPIOBAHUX YACTMHOK Ta IX PO3MIpiB 32 3HAYEHHAMU
CIIOCTEPEXYBaHMX KOHCTAHT WIBUAKOCTEN HyKJleallii i pocTy. Ha 0CHOBI eTanbHOro aHanidy KiHeTUYHUX
3aKOHOMIDHOCTEM BiZJHOBJIEHHS Ag+ riipa3uHOM Y BOAHUX PO3YMHAX 3alIPOIIOHOBAHO MexaHi3M pocty AgNPs Ta
PO3paxyBaHi KOHCTAHTH MIBUJIKOCTEH eJIeMEHTapHUX CTajlill npolecy. Brepie nociinkeHa KiHeTrka pOpMyBaHHS
HAaHOYACTUHOK HiKeJo BigHoBieHHSM Ni(OH)2 rigpa3rHOM y po3urMHax €eTUIEHTJIKOJIO i 3alIPOIIOHOBAHUN
Me-xaHi3M (GOopMyBaHHS HAHOYACTUHOK HIKEeJII0 B TeTepOreHHuX cuctemax. JJocimkeHa KiHeTuka popMyBaHHs
6imetasnieBux HaHoyacTUHOK Ni-Co i mokazaHo, mo mwBuaKicTe Hykseallii Ni-Co-NPs BU3HayaeTbCsl KOHLEHTpaLlielo
Ni(OH)2, a mBugxicts pocTy — KoHUueHTpauieto Co(OH)2. [JocninkeHa KiHeTHKa KOHTAaKTHOTO BiJHOBJIEHHS iOHIB
cpibsa Ha noBepxHi NiNPs i 3anporioHoBaHa KiHeTHYHA MOJIeJb IIPoLieCy. BcTaHOBIIEHO, 10 MOHO- Ta 6iMeTasneBi
HaHOYaCTUHKY HA OCHOBI HIKEJIIO € 3MaTHUMU [0 €JIEKTPOXiMiYHOIO HABOJHEHHS Ta IEMOHCTPYIOTh CYTTEBY
PO3psAIHY €MHICTb. JJOCIiIKEHO KaTaliTUYHy akTUBHICTb Ni-Co-NPs B niponeci reHepyBaHHS BOLHIO TipOJi3oM
NaBH4. JocnigxeHa aHTUMIKpOOHa akTUBHICTb AGNPs. [Toka3aHO NepCNeKTUBHICTb 3aCTOCYBAaHHSI MOHO- Ta

6iMeTasieBUX HAHOCUCTEM SIK JOAATKIB O MACTUJILHUX CEPENOBUIII,

2. The dissertation is devoted to the investigation of kinetics and thermodynamics of the formation of mono- and
bimetallic nanoparticles with the aim of establishing the mechanisms of their formation. Based on the comparison
of the results of a complex experimental study of the kinetics of the formation of silver, copper and nickel
nanoparticles in solutions under the conditions of their homogeneous nucleation, a comparative analysis of the
possibility of using different versions of pseudo-homogeneous Finke-Watzky kinetic schemes to describe the
processes of particle nucleation, growth and aggregation was carried out. The correlations between the
observaleble rate constants of nucleation, growth, and aggregation and the polydispersity of the obtained
nanoparticles were revealed. Based on the comparison of the activation parameters of nucleation and growth of
nanoparticles with the redox potentials of the corresponding metals it is shown that the nucleation of a new phase
is limited by the chemical process of reduction of metal ions. The molecular modeling of the elementary stages of
Ag4 cluster formation was carried out and it was established that the thermodynamic probability of stepwise
formation of a critical nucleus of silver by the joining a silver ion to a growing uncharged cluster with subsequent
reduction of the polyatomic cation Agn+ is higher compared to the association of uncharged Ag0 atoms. A kinetic
model of the formation of metal nanoparticles under the conditions of their homogeneous nucleation is proposed
and the equations for calculation the concentration of the formed particles and their sizes are derived. Based on a
detailed analysis of the kinetics of Ag+ reduction by hydrazine in aqueous solutions the mechanism of growth of
AgNPs is proposed and the rate constants of the elementary stages of the process are calculated. The kinetics of
the formation of nickel nanoparticles by the reduction of Ni(OH)2 with hydrazine in ethylene glycol solutions was
investigated and the mechanism of the formation of NiNPs in heterogeneous systems was proposed. The kinetics
of the formation of Ni-Co bimetallic nanoparticles was studied and it was shown that the rate of nucleation of Ni-
Co-NPs is determined by the concentration of Ni(OH)2, and the rate of growth is determined by the concentration
of Co(OH)2. The kinetics of cementation of silver ions on the surface of NiNPs was investigated and a kinetic model
of the process was proposed. It has been established that mono- and bimetallic nanoparticles based on nickel are
capable of electrochemical hydrogenation and exhibit significant discharge capacity. The catalytic activity of Ni-
Co-NPs in the process of hydrogen generation by hydrolysis of NaBH4 was shown. The antimicrobial activity of
AgNPs was studied. The pro-mising application of mono- and bimetallic nanosystems as additives to the lubricants

is shown.
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