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The adsorption of atomic or molecular species on metal nanoparticles (NP), the 

absorption of atomic species like carbon and hydrogen inside NPs, and chemical 
reactions at NPs are of key interest in heterogeneous catalysis. Such phenomena 
strongly depend on the NP’s size and shape so that a characterization at the single 
NP level is desired. Because adsorbed or absorbed species almost always create a 
surface dipole, their presence can be directly put into evidence by measuring the 
change of work function (WF) at the NP, which can be done by UHV Kelvin probe 
force microscopy (KPFM). This has been recently demonstrated with oxygen 
adsorption KPFM experiments at palladium NPs (PdNPs) [1] and with KPFM 
experiments that could reveal the presence of subsurface carbon below the facets of 
PdNPs [2]. 

In this contribution, we show that KPFM can be used to follow and characterize the 
O + H water forming reaction on PdNPs and Pd nano-islands (see Figure 1). We 
discuss the reaction itself but also phenomena, which involve a new oxygen 
adsorption structure in the form of filaments and a related possible de-activation of 
the catalyst, probably induced by carbon. 
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Figure 1: Four cycles of the WFR imaged on PdNIs/HOPG by KPFM (WF image). A cycle consists of a short O2 

and a following short H2 pulse. A yellow/orange (dark blue) contrast corresponds to a high (low) WF. From Ref. 

[3]. 


