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   Numerous reports have demonstrated the use of Pt alloy 
to enhance electrocatalytic activities of Pt. Commonly, 
alloying Pt with early and late transition metals (Pt-M) is 
utilized for accelerating oxygen reduction reaction 
activity in which electronic and geometric effects are 
suggested to play an essential role in modifying Pt 1-4). Pt-
Ru based catalysts are well known to be a state of the art 
of catalyst for methanol oxidation by serving hydroxyl 
(OH) groups to Pt 5). Meanwhile, Wang et al. found that 
Pt-Au alloy is an active catalyst for formic acid oxidation 
(FAO) due to an ensemble effect by which adjacent Pt 
sites required to produce CO from formic acid are 
blocked by Au 6). However, among many metals which 
have been alloyed with Pt, to the best of our knowledge, 
no one has attempted to use the alkaline group metals, e.g., 
Li as alloys with Pt for electrocatalysts. Early finding by 
Nash et al. 7) indicated a remarkable ability of Li atoms to 
penetrate into the platinum lattice. Some reports 
mentioned that Pt-Li alloys are produced by mixing the 
elements at a high temperature (1550°C) 8) and by 
electrodeposition in aprotic solvents 9, 10). However, those 
reports do not demonstrate the characteristic of Pt-Li 
alloys, particularly for their electrocatalytic activities. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
   In this paper, we will present the electrolytic formation 
and unique properties of Pt-Li alloy and also its excellent 
electrocatalytic activity for FAO: The electrodeposition of 
Li on Pt electrode in propylene carbonate leads to a 
formation of Pt-Li alloy in which Li atoms deeply 
penetrate into Pt lattice structure. Its electrocatalysis for 
FAO is superior to that of pure Pt electrode, which 
originates from its geometric and electronic 
peculiarities11). 
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