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In order to replace fossil and nuclear power sources by 
renewable energies, long-time energy storage as well as 
timed and localized availability are necessary 
requirements. Hydrogen as a chemical energy carrier can 
be generated during peak-times and then be utilized in 
fuel cells to provide electrical energy e.g. for mobile 
applications.1 An approach to increase the performance of 
polymer electrolyte membrane fuel cells is to use alloys 
of Pt with non-noble metals as catalysts, which are known 
to have increased activity towards the oxygen reduction in 
comparison to pure Pt.2–4 However, the stability of these 
catalysts is a crucial issue and especially the conditions 
for e.g. dissolution are still unclear.  

To address this issue, we are utilizing an electrochemical 
scanning flow cell (SFC)5 connected to an inductively 
coupled plasma mass-spectrometer (ICP-MS) to measure 
in parallel the activity of a catalyst as well as the time- 
and potential-resolved dissolution of all component 
materials.6 Due to the automation of the setup,7 we can 
thus easily map the performance of different material 
compositions under various experimental conditions. We 
applied this combinatorial method on a thin-film material 
library of Pt-Cu with a Cu content ranging from 0 at% up 
to 60 at%, screening the different compositions 
concerning their activity as well as stability.  

In the present work, we show how Cu dissolution is 
linked to Pt dissolution, e.g. that Cu keeps dissolving 
when cycling above the potential limit for Pt stability.8 
This shows that the surface is not completely depleted of 
Cu and passivated by Pt, but constantly faces dissolution. 
This phenomenon gets critically enhanced above a certain 
composition threshold, i.e. the parting limit of the Pt-Cu 
system. At this point, the Cu dissolution increases 
drastically and porosity formation sets in. The critical 
potential above the parting limit is detected, which gives 
an indication of the stability region of highly alloyed Pt-
Cu alloys.  
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