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Introduction

The oxidative dehydrogenation of propane is anactitre alternative to the conventional
catalytic or thermal dehydrogenation, for obtaingmgpylene, a largely used starting compound
in chemical industry. Nevertheless, the catalytkidative dehydrogenation of propane with
high yields remains a challenge [1]. In this wdnk tatalytic activity of transition metal-based
mixed oxides obtained from LDH precursors have bmampared in this reaction

Experimental

Transition metal-based mixed oxides, noted MMgAI@hwM = Mn, Fe, Co, Ni, Cu, or Zn,
were prepared by thermal decomposition of layemuabte hydroxide (LDH) precursors. The
transition metal content, as atomic percent wigpeet to the cations, was kept at 5 %. XRD,
N, adsorption, EDX, TG-DTG andHIPR experiments were used to characterize théystga
Catalytic tests were performed in a fixed bed quaatbe down-flow reactor using a propane-air
mixture in the temperature range from 450 to 600°C.

Results/Discussion

The XRD analysis showed that the precursors exhitst characteristic structure of LDH
materials and the final catalysts that of the MyQAImixed oxides with the periclase-like
structure. In addition, MnAD,, FeALO, and FgO; and ZnALO, phases were also detected for
MnMgAIO, FeMgAIO and ZnMgAIO, respectively. The gjific surface areas of the MMgAIO
catalysts were in the range of 134 — 172gmTwo domains separated at ca. 350°C were
observed in the TPR profiles. Reductions in the temperature domain (< 350°C) can be
assigned to metal oxide particles weakly interactivith the support. The peaks in the high

temperature domain (350°C — 800°C) likely accourftedthe reduction of aluminate mixed
oxide phases in agreement with the compositioh@tamples.

The highest propene yields were obtained in aksabove 550°C where the catalysts can be
ranked in the order: CoMgAIO > MnMgAIO > NiMgAIO ZnMgAIO > FeMgAIO >
CuMgAIO. The selectivity vs. conversion curves for CoMgAIRNMgAIO and NiMgAIO
catalysts at 550°C and a propane-to-oxygen motar od 2 are presented in Figure 1. For the
reaction over Co- and Mn-based systems, the exatipo to zero conversion showed that
propene is the only primary product. These resulgggested that, in these cases, total oxidation
products (CQ) were formed rather by oxidation of propene thamlipect oxidation of propane.
No close correlation could be observed betweendtacibility and the catalytic behaviour of
the samples suggesting that the reducibility isthetonly determining parameter.
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Figure 1. Selectivity vs. conversion curves for MpMO, CoMgAIO and NiMgAIO catalysts.

Because of its highest performance, the Co-basste@rayhas been further studied. A series of
Co(x)MgAIO mixed oxides, with x ranging from 1 t® 26, has been prepared using the same
method, characterized and tested in the oxidateleydrogenation of propane. The propane
conversion increased continuously with increasimg €o content in the catalyst, while the
propene selectivity passed through a maximum f¢B8¥BagAIO.
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