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Figure S1 Formation energies of graphite as a function of interlayer distance c
calculated by GGA and nine different vdW functionals, where the minimum binding

energy defines the equilibrium interlayer spacing c.

The formation energy of graphite is calculated from the change in total energies of

E[graphene sheets] and E|[graphite].
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Figure S2 Adsorption energies of Li as a function of distance from the graphene sheet

calculated by GGA and nine different vdW functionals.

The adsorption energy (E,;) is defined to describe the stability of the adatom on
hollow site of the surface according to the equation (2)

Eap = ELi—surr — Esury — ELi (2)

where Ep;_gurrr Esurp, @and Ep; are the total energies of the Li adatom adsorbed on

the surface of graphene, the free surface of graphene, and the isolated Li atom.
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Figure S3 Defect formation energies of MV, DV, and SW point defects from 3 x 3 to

8 x 8 supercell sizes of graphene.



Table S1
Charge transfer (e) from Na’ ions to graphene sheet and vertical distances (A)
between Na® ion and the graphene sheet for Na adsorption on a graphene sheet and

intercalation into layer between graphene sheets. Only the values for the most stable
sites in each case are shown.

Pristine Mono-vacancy Di-vacancy Stone-Wales
Adsorption 0.863e/2.13A  0983e/2.08A  0989e/1.90A 0.992e/2.09A
Intercalation 0985e/1.98A  0985e/1.81A  0988e/163A  0.986e/1.88A




