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The electronic properties of defective graphene can be demonstrated obviously by the band
structures near Fermi level. In Figure S1-S5, the band structures of graphene with different types
of defects are shown.
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Figure S1. Band structures (corresponding to Figure 2) of (a) pristine graphene, (b) quanternary
N-doped and (c) pyridine N-doped graphene. Note the results are obtained with the supercell 4x4.
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Figure S2. The spin-up (a) and spin-down (b)
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band structures of single-vacancy graphene

(corresponding to Figure 4) with defect concentration of 3.1%, P(4x4).

(a)

E/eV

(b)

E/eV

Figure S3. The spin-up (a) and spin-down (b) band structures of pyridine-N doped graphene
(corresponding to figure 5) with N-doping concentration of 5.6%, P(3x3).
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Figure S4. The spin-up (a) and spin-down (b) band structures of N-doped graphene by single
vacancy with three N (corresponding to Figure 6) for N-doping concentration of 9.4%, P(4x4).
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Figure S5. The spin-up and spin-down band structures of pristine graphene with adsorbed Cu atom
(a, b), single-vacancy graphene with adsorbed Cu (c, d), Ag (e, f) and Au (g, h) atoms
(corresponding to Figure 7). Note the results are obtained with the supercell 4x4.



