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 The demand for high performance energy storage 
system for electric vehicles and various types of 
electronic equipment has constantly increased recently. 
Lithium-air battery is one of the most promising 
candidates that satisfy the needs of high performance 
power sources since it offers theoretical energy density 
about 10 times higher than that of existing lithium-ion 
battery system. Li-air battery may reach a practical 
specific energy density of ~500 Wh kg-1, which is 
considerably higher compared with 150 Wh kg-1 of the 
state-of-the-art Li-ion batteries.1-4  

One of the problems that shorten the cycle life of the 
Li-air cell is the slow kinetic of the oxygen reaction 
resulting in large overpotentials, especially in the oxygen 
evolution reaction (OER). Though noble metal 
nanoparticles are known as oxygen reduction reaction 
(ORR) electrocatalysts in fuel cells and many other 
oxidation reactions, it is reported that ORR in Li-air 
systems is hardly improved by the presence of catalysts 
other than carbon or carbon itself catalyzes ORR 
sufficiently in Li-air battery. OER, on the other hand, has 
been reported to be catalytically sensitive.5-7  

Herein, we developed reduced graphene oxide (rGO) 
with ruthenium based nanoparticle catalysts for high 
performance air breathing electrodes in Li-air batteries. 
Ru and RuO2 nanoparticles supported on rGO acted as 
OER electrocatalysts in Li-air cell cathodes with 
LiCF3SO3-TEGDME salt-electrolyte system. These 
rGO/Ru-based catalyst composites showed superior 
performances than conventional carbon based air cathodes. 

 

 
Figure 1. TEM image of the Ru nanoparticles supported on rGO.  
 

 
Figure 2. Discharge/charge cycles of Li-air cells using 
RuO2·0.64H2O-rGO composite. 
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