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Ammonia is a carbon-free molecule, containing 17.6 wt% hydrogen, with a higher energy 

density than liquid hydrogen, and greater economic feasibility for long-distance 

transportation [1]. Ammonia can serve as a hydrogen carrier and be directly used at the 

anode of fuel cells for power generation [2,3]. In this study, the ammonia oxidation 

reaction (AOR) was investigated on Pt, Ru and PtRu nanocatalysts supported on high 

surface area carbon, through voltammetric and chronoamperometric measurements, 

coupled with in-situ detection of volatile species via mass spectrometry and analysis of 

solution-phase species by ion chromatography. The electrochemical results showed that 

the PtRu electrocatalyst shifted the onset potential of AOR by 100 mV compared to Pt. The 

detection of volatile species on PtRu confirmed the earlier onset of N2, the main product, 

and revealed enhanced formation of N2O and HN3. Additionally, the quantification of 

solution-phase products showed increased formation of NO2- and NO3- at higher 

potentials, along with the unprecedented detection and quantification of N3-, confirming 

its participation in the AOR mechanism. Overall, the incorporation of Ru into Pt modified 

the AOR pathway favoring N2 production at lower potentials, which is relevant for 

ammonia fuel cell applications.  
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