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Figure S1. H2-TPR profiles of the calcined V-Mg-Al hydrotalcite-derived supports. 

 
Figure S2. Low-temperature N2 sorption isotherms for calcined hydrotalcites. 
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In the following figures elemental maps of the main elements present in the catalysts 
are reported. These maps were obtained by summing up the EDX signal of several frames 
acquired in sequence. In each figure at top/right a 2D histogram of the shifts of the indi-
vidual frames with regard to the first one is reported. The shift was calculated from the 
2D cross-correlation of maps of the total X-ray intensities. Generally, shift of only very few 
pixels are observed indicating that the sample did not move during data acquisition or 
that the algorithm correcting for sample movement does work well. Bottom/left the time 
evolution of the integrated X-ray intensity of the carbon Kα line is reported as indicator 
of the extent of carbon writing during acquisition which could lead to some blurring of 
small features. The rest of the figures show the spatial distribution of the different ele-
ments. Note, that integrated X-ray counts are reported and not concentrations. HAADF 
images of the identical area are reported in all figures to provide a scale bar and to help 
with the interpretation of the maps. 

 

 
Figure S3. HAADF and EDX for reduced Ni-CP-V2.0. 

 
Figure S4. HAADF and EDX for reduced Ni-CP-V4.0. 
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Figure S5. HAADF and EDX for spent Ni-CP-V1.0. 

 
Figure S6. HAADF and EDX for spent Ni-CP-V2.0. 

TOF was calculated based on the equation SI Eq. 1 TOF ൌ rେ୓ଶ ൉ M୒୧f୒୧ ൉ D  ሾ𝑠ିଵሿ 
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1

Where MNi is the molecular weight of nickel [g/mol], fNi is the metal Ni weight frac-
tion, D is nickel dispersion calculated by HRTEM and rCO2 is the average reaction rate of 
CO2. rCO2 was calculated via the equation Si Eq. 2. rେ୓ଶ ൌ XCOଶ ∙ F ∙ ሺCOଶሻw ∙ 22.4 ∙ 10ଷ ൉ 60 ∙ 273.15298.15 ሾ𝑚𝑜𝑙 ∙ 𝑠ିଵ ∙ 𝑔௖௔௧ିଵ ሿ 2 

Where F is total used flow rate [ml/min], (CO2) is the volumetric concentration of 
carbon dioxide, w is the mass of catalyst [g].  

The dispersion was calculated according to the equation SI Eq.3. D ൌ 6ሺv୫a୫ሻ/d୴ୟ  3 
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Where Vm is the volume occupied by an atom in bulk metal (10.95 Å3 for Ni), am is 
the area occupied by a surface atom (6.51 Å2 for Ni) and dva is mean diameter or metal 
particle from HRTEM. 
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