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ABSTRACT

In this study, we characterized mixed iron oxide catalysts impregnated with various metals (K,
Mg, Mn, Na, Zn) and examined their catalytic performance. The samples were characterized using XRD,
TEM, H,-TPR, and CO,-TPD technologies. The reaction was carried out in a high-pressure (30 bar)
tubular reactor. Gas chromatography was used to analyze the products of the catalytic reactions. The K-
Fes04 sample gave the highest CO, conversion value (40.03%) and the highest Cs: hydrocarbon
selectivity (36.61%), while the Zn-Fe;O4 sample had the lowest CO selectivity (2.01%). In situ DRIFTS
measurements revealed that the reaction pathways for all five catalysts were identical. ,,Quasi” in situ
XPS was utilized to gain insight regarding the oxidation states of the surface metals. The samples were
measured in a pretreated state and after reaction.
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OSSZEFOGLALO

Ebben a tanulmanyban kiilonboz6 fémekkel (K, Mg, Mn, Na, Zn) impregnalt vegyes vas-oxid
katalizatorok karakterizalasaval és katalitikus teljesitményének vizsgalataval foglalkoztunk. A mintakat
XRD, TEM, H,-TPR, CO,-TPD technolégidkkal karakterizaltuk. A reakcidt nagy nyomasu (30 bar)
csOreaktorban hajtottuk végre. A katalitikus reakciok termékeinek vizsgalatdhoz gazkromatografiat
alkalmaztunk. A K-Fe;O4 minta adta a legmagasabb CO, konverzids értéket (40,03%) és legnagyobb
Cs+ szén-hidrogén szelektivitast is (36,61%), amig a legalacsonyabb CO szelektivitassal a Zn-Fe;O4
minta rendelkezett (2,01%). In situ DRIFTS mérés alapjan mind az 6t katalizator esetén ugyanazon az
utvonalon keresztiil megy végbe a reakcio. ,,Kvazi” in situ XPS segitségével a feliileti fémek oxidacios
allapotat vizsgaltuk. A mintékat elokezelés utan és a reakcio lejatszodasat kovetden vizsgaltuk.
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Koszonetnyilvanitas

A szerzék koszonetet mondanak a 2021-1.2.6-TET-IPARI-MA-2022-00009 jelii palyazatnak,
melyet a Nemzeti Kutatasi és Innovaciéos Hivatal tett lehetové. A Megujuld Energidk Nemzeti

Laboratérium cimi, RRF-2.3.1-21-2022-00009 szamu projekt a Recovery and Resilience Facility of the
European Union tamogatasaval valosult meg, a Széchenyi Terv Plusz keretein beliil.
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