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A tin-decorated reduced graphene oxide (Sn@RGO) has been investigated as anode material in sodium-ion 
batteries. The Sn@RGO has been synthesized through microwave reduction of poly acrylic acid functionalized 
with graphene oxide. An organometallic precursor was used as source of tin. The XRD confirmed that the tin is 
present both as Sn and SnO2. SEM analysis showed the presence of metal/metal oxide nanoparticles 
homogenously distributed into a partially restacked reduced graphene oxide matrix. Sn@RGO electrodes were  
prepared using Super-P carbon as conducting additive and Pattex PL50 as an aqueous binder. The electrodes 
were investigated in a sodium metal cell. The Sn@RGO electrodes showed a high irreversible first cycle 
capacity. About 52% of the first cycle discharge capacity was recovered in the following charge cycle. After 
three cycles a stable and reversible capacity of about 170 mAh g−1 was obtained. A material of formula 
NaLi0.2Ni0.25Mn0.75Oδ was synthesized by solid-state chemistry to be used as the cathode. XRD showed that this 
material has a hexagonal P2-structure (space group P63/mmc). The material was electrochemically 
characterized as a cathode in a sodium cell. The specific capacity in discharge was observed to increase with 
cycling, reaching at the end of the fifth cycle a value of 82 mAh g−1. The cathode was coupled with the 
Sn@RGO anode to form a sodium-ion cell. The electrochemical characterization allowed confirmation that the 
battery was able to reversibly cycle sodium ions. The cell power response was evaluated by discharging the 
battery at different rates. At the lower discharge rate, the anode capacity approached the rated value (170 
mA·h·g−1). By increasing the discharge current, the capacity decreased but the decline was not so pronounced: 
the anode discharged about 80% of the rated capacity at 1 C rate and more than 50% at 5 C rate. 
 

 


