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The single atom Cu metallated UiO-66 metal organic framework (MOF) catalyst (Cu/UiO-66) had turned out
to be highly active for CO oxidation at reaction temperatures between 120 and 250℃. Combining time re-
solved operando XAS measurements at the Cu K-edge with operando FTIR spectroscopy, atomic resolution
electron microscopy (HAADF-STEM) and DFT computations we investigated the structure of this catalyst
during reaction. The measurements indicated that it reaches its highest activity after an initial activation pe-
riod of 800 min, then it remains stable at extended reaction time and also under dynamic startup-shutdown
operations. While XANES measurements showed that Cu exists in a composition of 30 % Cu1+ and 70% Cu2+
under steady-state conditions, EXAFS measurements indicated that Cu is predominantly bound to O, with an
average coordination of 2.0 ± 0.5 at Cu-O bond distance of 1.90±0.02 Å. In agreement with these findings, elec-
tron microscopy (HAADF-STEM) indicated that Cu exists in a highly dispersed atomic state. Consequences of
these findings and of additional DFT computations for the understanding of the Cu@UiO-66 structure under
reaction conditions and the mechanistic understanding of these catalysts will be discussed.
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