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Instructions for preparing your Report
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type your report, in English.
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Report:
XAS studies on iron, cobalt, nickel, copper and zinc-containing spinels (nanophase) and their catalytic

reactivity for CO, decomposition and NO reduction

Functional materials e.g. the oxygen-deficient functional oxide ferrite spinels (AFe,O, where A is here a dipositive
metal ion; Co, Ni and Zn) have been synthesised according to procedures reported in the literature [1,2] and identified
by XRD. The average particle size were estimated to be in the range of 2-15 nm and calculated from the Debye-

Scherrer equation [3].

XAS data were collected in November 2005 (01-01-696). The structure of the nanophase oxide ferrite spinels; cobalt,
nickel and zinc ferrites, were studies in the catalytic decomposition of CO, and the reduction of NO. The XAS spectra
were measured in the transmission mode at the Fe, Co, Ni and Zn K-edges. Both the Exafs and the Xanes spectra are
used and are currently being processed. The XAS spectra clearly show the structural transformation of the ferrites

during the different steps in the catalytic reaction.

It can be seen that the different ferrites are completely or partially reduced to metallic iron, nickel, cobalt or zinc in
hydrogen, and reoxidized during the reduction of NO. Similar observations are made in the case of decomposition of

CO,, illustrated in the figure below. Nickel ferrite is reduced to metallic nickel and iron in hydrogen, and reoxidized to



the spinel structure after the CO, treatment, but with traces of unreacted nickel metal. The nickel-oxygen shell

multiplicities are 6 both before and after the catalytic reaction.
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Figure 1. Experimental (-) and calculated (--) Fourier filtrated (1-25) k*-weighted EXAFS and its Fourier transform for

nickel ferrite heated in helium at 500°C, in hydrogen at 500°C, and in CO, at 500°C at the Ni k-edge.
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