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Abstract   

The interaction between inserted/adsorbed Na and the structures of pristine and defective bilayer graphene (BLG) with 

Stone-Wales (SW), mono-vacancy (MV) and divacancy (DV) defects have been investigated by the first-principles 

calculations. The computational results show that the intercalation of Na in the interlayer of BLG with DV defects is more 

energetically favorable than Na adsorption on the surface. The lower formation energies of Na adsorption/intercalation on/in 

the BLG with DV defect reflect a stronger attraction between Na and DV defects compared with MV and SW defects. A 

significant charge transfer occurs from Na to near graphene layer(s) of BLG. The adsorption and intercalation of Na not only 

induce more significant structural distortion into the upper layer graphene with SW defect but also spin polarization for MV 

and DV defects. The results of migration energy barriers show that Na prefers to diffuse toward the DV site, and the diffusion 

outward the DV site is more difficult in comparison with the SW and MV defects. As a consequence, more Na atoms would be 

trapped in the region of the DV defect, leading to larger capacity than SW and MV defects. 
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