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Pd is commonly used as a catalyst in a variety of fields including alcohol oxidation [1], selective 
hydrogenation/dehydrogenation [2, 3], and direct synthesis of H2O2 [4]. To improve the catalytic performance and abilities of 
the Pd catalyst, alloying Pd with another element is commonly used since alloying can give rise to three effects; the element 
can change the electronic nature of the catalytic active atom, it can block neighboring catalytic sites, which alters the bond to 
poisonous intermediates, and lastly, the metal can catalyze the reaction by itself [5]. 
However, there exists no general theory for how bimetallic nanoparticles are formed under solvothermal conditions, although 
they are commonly believed to form as a result of a co-reduction, which   was shown for the PbxPdy case [8]. In 
addition to this, the solvent can also be used to control the amount of the secondary element incorporated into the Pd-structure, 
with, at least for the SnxPdy case, ethanol giving a significantly more Pd-poor phase at the end of the in situ experiment 
compared with ethylene glycol.   

 
Figure 1. Illustration of the proposed mechanism for the formation of intermetallic PbxPdy nanoparticles. The light grey 

atoms are Pd, while the dark grey atoms are Pb. For simplicity, ions and atoms are shown by the same symbols, and counter 
ions are omitted. Reproduced from Borup et al. [8] 
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