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We developed a novel scale-bridging identical location (IdL) characterization 

approach on the GaPt SCALMS system for propane dehydrogenation (PDH), utilizing 

X-ray microscopy (XRM), nano X-ray computed tomography (nano-CT) and correlative 

analytical transmission electron microscopy (TEM) [1], [2]. 

The imaging modalities of the nano-CT instrument allowed for comprehensive 3D 

studies of the GaPt alloy particles prepared by ultrasonication and galvanic 

displacement [3]. The dynamic transformations of the alloy particles observed ex-situ 

by nano-CT during catalytic conversion conditions in a lab-scale catalytic reactor 

offered new insights into the presence and structural evolution of the gallium oxide 

(GaOx) shell during catalytic reaction, such as the evolution of hollow GaOx structures. 

By subsequent cross-section scanning transmission electron microscopy and energy 

dispersive X-ray spectroscopy (STEM-EDXS) analyses of focused-ion beam (FIB) milled 

lamellae of selected representative GaPt alloy droplets before and after catalysis, we 

were able to investigate the morphological and chemical evolution of the GaPt 

SCALMS system during PDH. With this, we were able to highlight the complexity of 

this dynamic catalyst system and demonstrated the important role of Pt segregation 

towards the oxide shell during PDH, leading to the formation Pt-rich GaPt 

intermetallic phases.  
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