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Figure S1: The energy cost of various batteries based on the current price of materials.’
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Figure S2: Bader effective charges of pure graphene (a), NG (b), 2NG (c), pyr—3NG (d),
BG (e), 2BG (f), b-NBG (g), and s-NBG (h). The colors of the balls stand for relative values
of charge density. The charge density decreases linearly from positive to negative values

in the color order of red, cyan, pink, orange, yellow, gray, violet, indigo, green, and blue.



Doped atoms are labeled with their corresponding symbols and all the atoms are

numbered showing on circles.




Figure S3: Schematics of the growing pathways of four formula unit of NaO, on pure
graphene (a), NG (b) and 2NG (c). The gray and blue spheres indicate C and N atoms,
respectively. Deposited atoms labeled as: Na (purple) and O (red).

Table S1: Bader charge analysis for the Na,Og formed at the N doped graphene site.

Transferred charge for the adsorbed last intermediate (Na,Og)

Na; Na, Naz; Na; Oy O, O3 O, Os O¢ (ol Osg Total

Gr 090 089 089 090 -049 -050 -042 -043 -0.38 -0.36 -047 -0.44 0.10
NG 089 089 090 090 -053 -053 -041 -041 -0.36 -0.35 -0.50 -0.50 0.00
2NG 089 090 089 090 -044 -046 -051 -052 -0.38 -039 -055 -049 -0.15
pyr-3NG 088 0.90 090 090 -037 -0.36 -0.39 -041 -027 -0.26 -0.52 -0.50 0.52




Table S2: Bader charge analysis for the Na;Og formed at the B doped graphene sites.

Transferred charge for the adsorbed last intermediate (Na,Os)
Na; Na, Naz; Na; O O, (O} O, Os Og O, Og Total
BG 089 089 090 091 -039 -0.38 -039 -039 -0.36 -0.37 -043 -043 0.45
2BG 088 0.89 091 090 -048 -052 -020 -0.26 -0.56 -0.56 -0.24 -0.25 0.50

Table S3: Bader charge analysis for the Na,Og formed at the N, B-codoped graphene

Transferred charge for the adsorbed last intermediate (Na;Og)

Na1 Naz Na3 Na4 01 02 03 04 05 06 07 Og Tot.

b-NBG 089 089 09 091 -055 -044 -040 -042 -041 -042 -040 -027 0.27
s-NBG 089 089 09 091 -053 -043 -038 -040 -041 -040 -043 -0.31 0.28

Figure S4: Schematics of the growing pathways of 4NaO, on BG. The brown and orange
spheres indicate C and B atoms, respectively. Deposited atoms labeled as: Na (purple)

and O (red).
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Figure S5: Schematics of the growing pathways of four formula unit of NaO, on b-NBG
(a) and s-NBG (b). The brown, blue and orange spheres indicate C, N and B atoms,

respectively. Deposited atoms labeled as: Na (purple) and O (red).
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Figure S6: The ngis as a function of the adsorption energy of NaO, (a) and the n¢, as a

function of adsorption of Na,Og (b) for N doped graphene structures
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Figure S7: The ngis as a function of the charge transferred of Na,Og (a) and the n¢, as a

function of charge transferred of Na,Og (b) for N doped graphene structures
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Figure S8: The ngis as a function of the adsorption energy of NaO, (a) and the ns, as a

function of adsorption of Na,Og (b) for B doped graphene structures
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Figure S9: The ngis as a function of the charge transferred of Na,Og (a) and the n, as a

function of charge transferred of Na,Og (b) for B doped graphene structures
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