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Report: 

Aim: 

The proposal was focused on the acquisition of a complete set of data regarding Pd deactivation during direct 

alcohol fuel cell cycling. The beamtime permitted us to study this phenomenon using the Fixed Energy X-Ray 

Absorption Voltammetry, both in an half fuel cell and in a full fuel cell setup. 

 

 

 

Figure 1 – The modified electrochemical cell, explaining the differences between Half-Cell set-up (top-right) and the 

Ful-Cell set-up (bottom row)  

Experimental Set-Up: 

Experiments were performed in the Exp Hutch 2 of the BM-08, using the same experimental set-up of 

previous experiments (MA-2936). The Electrochemical cell was upgraded in respect to the previous 



 

experiments enabling an easier switch between half-cell and full-cell configuration (as visible in figure 1), and 

an highter signal to noise ratio. 

Samples: 

Experiments were performed using Pd and Pd/CeO2 inks as working electrodes, and NaOH and NaOH + EtOH 

solutions as electrolytes, simulating the alkaline solution and alkaline solution + fuel modes. 

Results: 

The new set of data acquired higlighted a difference between FEXRAV cycles performed in electrolyte and 

electrolyte + fuel (Figure 2), permitting to acquire a better understanding on the role of ethanol in the palladium 

oxidation. 

 

 

Figure 2 – An example of the Potential/Fluorescence signal vs. time graph (top row) for a Pd catalyst used in alkaline 

electrolyte (left column) and alkaline electrolyte + fuel (right column) 

 
The set of measures obtained at the end of this experiment enabled the publication of two articles on the 

fundamentals of palladium electrooxidation in alkaline media (half-cell set-up):  

 

1) G. Montegrossi, A. Giaccherini, E. Berretti, F. Di Benedetto, M. Innocenti, F. D’Acapito, A. Lavacchi, 

Computational speciation models: A tool for the interpretation of spectroelectrochemistry for catalytic 

layers under operative conditions, J. Electrochem. Soc. 164 (2017) 3690–3695. 

doi:10.1149/2.0711711jes. 

2) E. Berretti, A. Giaccherini, G. Montegrossi, F. D’Acapito, F. Di Benedetto, C. Zafferoni, A. Puri, G.O. 

Lepore, Miller, Giurlani, Innocenti, Vizza, Lavacchi, In-situ Quantification of Nanoparticles 

Oxidation: A Fixed Energy X-ray Absorption Approach, Catalysts. 9 (2019) 659. 

doi:10.3390/catal9080659. 

 

Also, another article on the behaviour of palladium during full fuel cell duty cycles is under completion. 

 

 

 

 

 


