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Report: 

 
The aim of this investigation is to conduct in situ studies of XAS at the metal K- edge on supported Pd 

catalysts to understand the nature of PdO-Pd  transformation and the role of support in assisting/prohibiting   

this transformation. We focused our work primarily on the Pd K-edge, Ce L3 and K-edge to investigate the 

conversion of PdO under oxidising and reducing conditions.   

 

Supported palladium catalysts have found several applications in the field of catalysis, in particular, methane 

combustion, hydrogenation and for diesel oxidation (in combination with other metals). Owing to its  

successful applications in these fields, several studies have focussed on the oxidation and reduction properties 

of palladium supported catalysts and more importantly the transformation of PdO to Pd metal in air at 

elevated temperatures, where it has been shown, for example, that the conversion of PdO to Pd during the 

high temperature methane oxidation reaction has a profound effect on catalyst reactivity[1-7]. We carried out 

a range of experiments.  First we examined the heating of Pd/Ceria sample in air to determine whether the 

process of reduction, similar to Pd/Al2O3 observed in our earlier work, takes place at 950C.  In figure 1 we 

show the XANES data collected during the heating process along with the Fourier transform of the Pd K-

edge EXAFS data.  Whilst we observe some minor changes above 900oC in the XANES and reduction in the 

magnitude of the FT, we interpret this as primarily due to the PdO  stabilisation by ceria lattice and perhaps 

prevent the PdO-Pd-PdO transformation.   

 

 

 

 

 



 

 

 
Fig.1  Pd K-edge XANES (left) and FT of the Pd K-edge EXAFS recorded during heating 5%Pd/CeO2 

from room temperature to 950C in Air. 

 
On the other hand PdO is converted predominantly to Pd metallic phase when heated in air above 850C and 

upon cooling below ca 650C, the metallic Pd is converted back to PdO, shown in Figure 2. 

 

Fig.2  Pd K-edge XANES (left) and FT of the Pd K-edge EXAFS recorded during heating 5%Pd/Al2O3 

from room temperature to 950C in Air[8]. 
 

The analysis of the EXAFS data is in progress to complete this part of the work.  In addition to this, we 

carried out reduction in hydrogen at both Ce L3, Ce K edges to establish the changes in ceria.  In particular 

we observed that in presence of Pd, the reduction of CeO2 (Ce(IV)  occurs at much lower temperatures ca 

100C compared to the one without Pd.  Surprisingly the part of the reduced Ce(IV) ions are reoxidised to 

Ce(IV).  In order establish this effect is primarily due to the metal support interaction or not, a recylcing of 

the reduction experiment is necessary to further understand the unusual behaviour of the supported ceria 

catalyst 
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