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Well-defined iron sites on the silica surface: characterization and reactivity
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>Single iron (II) and iron (III) sites were successfully employed as catalysts in a variety of chemical
reactions, including propane dehydrogenation,[1] oxidation of alkanes, alkenes and arenes and
non-oxidative coupling of methane. [2,3] Nevertheless only very limited number of reports
describe their nuclearity and reactivity on the surface. [1-5]

In this study siloxide based (e.g. iron(II) siloxide, iron(III) siloxide) and silylamide based materials
(e. g. iron(II) bis(trimethylsilyl)amide, iron(II) bis(2,6‑diisopropylphenyl)(trimethylsilyl)amide) were
synthesized and grafted on the surface of partially dehydroxylated silica. Their structure was
studied with variety of spectroscopic methods (X-ray absorption spectroscopy, infrared
spectroscopy, electron paramagnetic resonance, etc) which indicate, that they preserve their
original nuclearity even on the surface of the silica. 

Such active sites show activities towards the non-oxidative dehydrogenation of propane, similarly
to Co(II), Cr(III) and Ga(III) isolated sites.
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