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Report: 

 

The main objective of this study was to gain information about the structural evolution of core-shell Cobalt-

Nickel nanoparticles (Co@Ni@C) as well as identify the nature of the active sites under reaction conditions 

(CO2 hydrogenation). For this, we followed a two-step strategy: i) the realization of ex-situ high-resolution XRD 

on Co@Ni@C at different reaction stages. The reactions performed in the laboratory were interrupted at 

different process stages. Thus, five samples were measured, corresponding to the initial (before catalysis), final 

(after catalysis) and three intermediate catalysts (28, 32 and 41 mT) and analysed under standard conditions 

(room temperature and air). (Figure 1). ii) In the second strategy (in-situ) the catalyst was placed in a vacuum 

chamber, heated at different temperatures (25-700 ºC) and brought into contact with the reactant gases (CO2 and 

H2). The reactants were transported in a He flow, pressure total 1 bar and the H2 and CO2 concentration below 

10% (Figure 2).  
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Figure 1.  Ex-situ high-resolution XRD on Co@Ni@C at different reaction stages. 
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Figure 2.  In-situ high-resolution XRD on Co@Ni@C at different temperatures (25-700 ºC) in flow 

conditions (CO2 and H2). 

 

High-resolution XRD experiments indicates that Co@Ni@C undergoes crystallographic changes, which may 

alter the catalytic activity under the magnetically induced catalysis, evidencing a structural transformation. 

However, detailed analysis is necessary to identify this structural change. 


