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1. OpepskanHs i Gi3uKO-xiMiyHi BacTUBOCTI 6iMeTaNiYHNX HAHOKOMIIO3UTIB Najsafiio 3 epexifHuMU MeTajlaMu Ta

Mifii 3 61arOPOTHUMU METaJlaMU

2. Preparation and physical-chemical properties of bimetallic nanocomposites based on Palladium with transition
metals and Copper with noble metals

Pedepar:

1. luceprauis npucBa4YeHa 3'9CyBaHHIO BIUIMBY NIPUPOAY METATOOPTraHiYHUX NIPEKYPCOPIB, YMOB iX OfepKaHHS Ta
IIPOBEJIeHHS peakliiil ix po3Kyaay Ha CKJafl, CTPYKTYPY, COPOLiliHi Ta KaTaiTU4YHi BJIaCTUBOCTI 6iMeTaliYHUX
HAaHOKOMIIO3UTiB. BCTaHOB/IEHO YMOBHU OfI€P>KaHHSI METAJI00PTraHiYHOTrO MIPEKYyPCOPY, 10 MiCTATh KaTiOHU Nanafiio
Ta nepexigHux meraiis (Cr, Mn, Fe, Co, Ni, Cu, Zn, Cd, Ag), TepMiuHMI1 PO3KJIAJ, SIKOTO IPU3BOIUTD 10 GOPMYBaHHS
HAaHOKOMIIO3UTY, 10 CKJIATy SIKOTO BXOAATH OiMeTasliyHi HAHOYAaCTHHKY PO3MipoM Bif 5 1o 15 HM Ta amopdHUA
ByIJjlelb. [I0Ka3aHO KaTaliTUYHY aKTMBHICTh TAKMX HAHOKOMIIO3UTIB B OKVCHO-BiJHOBHUX PEaKLisIX Ha IIPUKIIA]
BiJHOBJIEHHSI 4-HITPOQEHOy Ta ii B3a€MO3BSI30K 3 OKMCHO-BiTHOBHUM IOTEHIIiaJIOM II€pexifHOro meTany. 3a
JAHVUMU KBaHTOBO-XIMIYHMX PO3PAXYHKIB IPOAHAII30BaHO N1€PEPO3NOIII €JIEKTPOHHOI I'YCTUHU B MOJIEKY I

€TUJIEHY, 3B'sI13aHill 3 6iMeTaliYHUMU KJlacTepaMU Ta KiIbKiCHO OL[iHEHO CTYMiHb ii peribpuausatiii B paMkax Teopii



"ATOMiB B Mosieykiax". [TokasaHo, 110 npu niposisi y BogHesil atmocdepi kynpym(Il) pynbBarty, ogepkaHoro npu
OCaPKeHHI CUHTeTUYHOI QyJIbBOKUCIOTHU KaTioHamu Cu2+, BiiOyBa€ThCS BiTHOBIEHHS Mifli 3 popMyBaHHAM
HAaHOYaCTUHOK OKPYTJIoi GOpPMH, cepeHi pO3MipH SIKUX 3MiHIOIOTbCS Bif 31 HM 110 42 HM 3a MiBULIEHHS
Temreparypu nipoisdy Big 300 go 900 °C. OpHOYacHO 11 TAKUX HAHOKOMIIO3UTIB CIIOCTEPIraeThCs 3MiHa
TEKCTYPHUX XapaKTepUCTUK Bif me3onopuctux (Vmeso = 0,14 cm3 /1) no mikponopuctux (Vmikpo = 0,10 cm3 /1), a
TaKOX CIIOCTEPIraeThCsl BLOCKOHAJIEHHS OyI0BY KPUCTaiYHOI I'PATKU MeTasiyHOoi a3y Ta MifBULLEHHS CTyIIeHs
KapO6oHi3alii opraniuHoi cknanoBoi. [IpoBeeHHs Niposi3y B iHepTHIN aTMocdepi MPU3BOIUATE A0 YaCTKOBOIO
BiJHOBJIEHHS Mifli i OpMyBaHHS HAHOKOMIIO3UTY, L]0 MiCTUTB 10 36 % KapOOHY Ta XapaKTepU3y€EThCS

MiKpOIIOPUCTOIO0 CTPYKTYPOIO 3 MaJIMM 3arajbHuUM 06'emoM nop (VMikpo = 0,01 cm3 /T).

2. The work is devoted to determination of the influence of the metal-organic precursor nature, conditions of their
preparation and decomposition reactions on the composition, structure, sorption and catalytic properties of
bimetallic nanocomposites. The conditions of preparation of metal-organic precursor containing cations of
palladium and transition metals (Cr, Mn, Fe, Co, Ni, Cu, Zn, Cd, Ag) was established. The decomposition of the
precursor leads to formation of the nanocomposite which contains bimetallic nanoparticles from 5 to 15 nm in size
and amorphous carbon. The catalytic activity of the nanocomposites in oxidation-reduction reaction exemplified
by 4-nitrophenol reduction and interconnection of the activity with redox potential of transition metals were
shown. Basing on the quantum-chemical calculation data the redistribution of electron density in ethylene
molecule bonded with bimetallic clusters was analyzed and the degree of rehybridization of the molecule was
quantitatively estimated in the frames of "Atoms in molecules" theory. It was shown that during the pyrolysis in
hydrogen atmosphere of copper fulvate obtained by precipitation the synthetic fulvic acid by Cu2+ cations,
reduction of copper takes place. Formation of the nanoparticles with round shape and average sizes from 31 nm to
42 nm under the temperature increasing from 300 to 900 °C is observed. Simultaneously for the nanocomposite
differences in the textural characteristics are observed. The structure of the nanocomposites changes from
mesoporous (Vmeso = 0,14 cm3 /g) to microporous (Vmicro = 0,10 cm3/g), and besides improvement of the crystal
structure of the metal phase and increment of the carbonization degree of the organic component are observed.
Holding the pyrolysis in inert atmosphere leads to partial reduction of the copper and formation of the
nanocomposite which contains up to 36 % of carbon and are characterized by microporous structure with small
total pore volume (Vmicro = 0,01 cm3/g).
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