Complementary probing the defect and chemical evolution of Co304
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Cobalt oxides are active in a variety of catalytic applications. In an ideal Co304 spinel,
all cobalt ions are located in tetrahedral and octahedral sites. In reality, defects
account for the typical non-stoichiometry of spinels.? These defects are believed to
play a crucial role in heterogeneous catalysis. Details, on how vacancies and interstitial
ions affect the physicochemical properties and the catalytic performance are difficult
to obtain as they are difficult to quantify.

Herein, we apply a multi-modal approach that combines results from titration,
diffraction, spectroscopy and microscopy experiments to track the evolution of
oxygen vacancies in cobalt oxide during the calcination process. In addition, we
followed the changes in the geometric and electronic structures in the bulk and at the
surface. Results from electrochemical oxygen evolution experiments suggest that the
more defective material is more active. The comprehensive structural analysis
obtained by the multi-modal line up allows us to establish more realistic defect-
activity relationships.

In summary, this work not only provides a deep and comprehensive understanding of
material defects but also proves that defect engineering can be an efficient and
economical strategy for catalyst design.
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