From Molecular Cobalt Oxo Clusters to Co304 Nanoparticles: Bridging
the gap between heterogenous and homogenous oxidation catalysis
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To date, the detailed reaction mechanisms of metal oxide catalysts in oxidation
catalysis, such as alcohol oxidation and the oxygen evolution reaction, remain unclear.

To gain further insight into these processes, nanoparticles with defined size,
morphology and composition are required. Complementary, molecular models that
can serve as surface cutouts allow spectroscopic in situ analytics such as NMR and IR.
Theoretical calculations can help to interpret these results.[1]

With the here reported synthetic procedures for both cobalt nanoparticles and cobalt
oxo clusters, we bridge the gap between molecular model and solid-state particle:

Cobalt nanoparticles were prepared both with different morphology[2] and
composition.[3] Metal oxo clusters of different sizes were prepared with well-defined
oxidation states and metal compositions. First catalytic results in oxidation catalysis
will be reported for both particles and models.
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Figure 1: Molecular Co4O4-Cluster as structural cutout of a cubic Co304 particle with defined
(001) surface termination.
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