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Tema gucepranii:
1. BriiuB po3mipy HaHOYACTMHOK 3aJli3a Ha KaTaJiTU4Hi BJIACTUBOCTI IX KOMIIO3UTIB HA OCHOBI BYIJIELI€BUX

HaHOTPYOOK y NpoLiecax riipyBaHHs

2. Size effect of iron nanoparticles supported on carbon nanotubes on their catalytic properties in the
hydrogenation processes

Pedepar:

1. PoboTa npucBsueHa BCTaHOBJIEHHIO BILIMUBY PO3Mipy MOHOAMCIIEPCHUX HAHOYACTUHOK 3aj1i3a HAa aKTUBHICTD Ta
CEJIEKTUBHICTb KaTasi3aTopiB 3 HAHECEHUMU Ha ByrJeneBi HaHOTpyOku (BHT) HaHOUacTMHKAaMU 3aj1i3a y mpouecax
rifjpyBaHHS €TUJIEHY Ta KPOTOHOBOTO ajbJierify. Briepie oTpuMaHo cepilo HAHOKOMIIO3UTHUX KaTali3aTopiB 3
HaHeceHUMHU Ha BHT 3asizoBMiCHUMM HaHOYACTMHKaMU KOHTPOJIbOBAHOTO po3Mipy. Ha npukiazi KiHeTUuHuX
OOCJiIKeHb PeaKlill TiipyBaHHs €TUJIEHY Ta KPOTOHOBOTO aybJierify Ha KaTtanizaTopax Fe /BHT
€KCIIEPMMEHTAJIBHO MIOKA3aHo, 10 Y IPoLiecax riipyBaHHs CyTTEBY POJIb Biflirpae Nnpouec CIijIoBEPY aTOMapHOTO
BOJHIO 3 [IOBEPXHi HAHOYACTHUHOK 3ajli3a Ha nosepxHio BHT. Briepiie npogeMOHCTPOBaHO CYTTEBY BiIMiHHICTD Yy
KaTaJIiTU4Hi} aKTUBHOCTI MAaKPOKPHUCTAJIIYHOTrO 3aj1i3a Ta Karanisatopis Fe /BHT y npoueci rigpyBaHHs
KPOTOHOBOTO asnbgeriny. IlokasaHo, o0 HaHeceHHs1 HAaHO4aCTUHOK Fe Ha BHT cyTTeBO BIIMBae Ha CEJIEKTUBHICTh

KaTasi3aTopiB y npolecax riipyBaHHsI HEHACUYEHUX aJIbJETiNiB, O € HACIIIIKOM B3a€MOIii MeTalI-HOCIH.



2. The thesis is devoted to the size effect of monodisperse iron nanoparticles for activity and selectivity of catalysts
with deposited iron nanoparticles on carbon nanotubes (CNT) in the processes of ethylene and crotonaldehyde
hydrogenation. The series of nanocomposite catalysts with supported on CNT monodisperse iron-containing
nanoparticles in the size range of 4-9 nm (Fe /CNT) was synthesized for the first time. It was shown that the
supported nanoparticles could be reduced by hydrogen at 350 °C. Iron nanoparticles agglomeration and catalytic
gasification of CNT to methane are observed at the temperature of 450 °C and higher. It was studied the ethylene
hydrogenation process on Fe /CNT catalysts. It was found that the mechanism of the ethylene hydrogenation on
Fe/CNT depends on temperatures. At temperatures to 200 °C there is only ethane as product of the ethylene
hydrogenation. At temperatures higher 200 °C the hydrogenolysis of ethylene to methane is also observed.
Ethylene hydrogenolysis process on iron catalysts partially caused by the hydrogenation of the iron carbide
surface phase, which is formed by the interaction between supported metallic iron and ethylene. Deposition of Fe
nanoparticles on CNT significantly affects the selectivity catalyst in hydrogenation of unsaturated aldehydes.
Firstly, based on kinetic studies of ethylene and crotonaldehyde hydrogenation on Fe /CNT showed, that spillover
of atomic hydrogen from the surface of the iron nanoparticles to the surface of carbon nanotubes plays significant
role in the hydrogenation reactions. Spillover effect causes appearance of minimum in the dependence of Fe /CNT
selectivity on the nanoparticles size. For the first time it was demonstrated a significant difference in the catalytic
activity of bulk iron and Fe /CNT catalysts in the crotonaldehyde hydrogenation.
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