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Report: 

 
The object of this study was to understand further both the nature of the catalytically active phase for propane 

dehydrogenation and the mechanism/processes by which the catalysts undergo both an initial activation and 

permanent deactivation. Two catalysts were examined: Pt and Pt-Sn samples supported on alumina (γ-Al2O3). 

The metal loading on these types of catalyst was low (0.5 wt Pt/Sn %) thus XANES and EXAFS at the Pt LIII 

edge in fluorescence mode was recorded in order to analyse particle size/shape, the extent of alloy formation 

and thus the electronic modifications during the catalytic reaction (propane to propene and hydrogen). For this 

catalytic study, the ESRF environmental fluorescence cell was used with the gas outlet connected to a mass 

spectrometer in order to follow the activity. In figure 1, we show the results from the pre-reduction of the Pt-

Sn sample as a function of temperature. The figure demonstrates the structural evolution for the bimetallic Pt-

Sn catalyst via the following steps: reduction of Pt2+ to Pt0 and the eventual formation of Pt-Sn bimetallic 

clusters. The catalyst was then studied in situ, during propane dehydrogenation. We were able to observe the 

following changes during reaction: the interaction of gaseous species with the Pt catalyst particles, permanent 

deactivation of the catalyst during regeneration by formation of larger bimetallic clusters, an evolution of the 

bimetallic structure from inhomogeneous to homogeneous species. For comparison, the same protocol was 

used to compare the behaviour of Pt-Sn-Al2O3  with the simple Pt-Al2O3 and clear differences between the two 

catalysts were observed.     

 

 

 

 

 

 

 

 

 

 

 

 



 

 
Figure 1. A contains a contour plot of the Pt LIII XANES data for the Pt-Sn-Al2O3 sample as a function of temperature whilst 

heating in a flow of hydrogen. B contains few select spectra at various times during hydrogen treatment, detailing both a change 

in the position and intensity of the rising absorption edge. These changes can be interpreted in terms of the reduction of Pt
2+ 

to Pt
0
 

and the eventual formation of Pt-Sn bimetallic clusters.    

 

 

 

 

 

 

 

 

 

 

 

 


