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1. Side view and partial density of states of C atoms with next-nearest neighboring C vacancies

in 4x4 graphene supercell
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Fig. S1 (a) Side view of graphene supercell with V¢, in which the C atoms with NNN V¢ are labeled as 7, 8, 10,
11, 13 and 14. (b) PDOS of C atoms with NNN V.

2. The configurations and electronic structures of tBLG with three types of randomly and one

type of uniformly distributed C vacancies
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Fig. S2 (a), (b) and (c) Randomly distributed configurations of V¢, (d) uniformly distributed configuration of V¢
in tBLG with the defect concentration of 1%. The blue and red circles represent the possible position of the V¢ in
the top and bottom layers, respectively. Here, the criterion is that the distance between two possible V¢ positions
is larger than 4a, where a denotes the lattice constant of graphene. (¢) The DOS and (f) quantum capacitance of
four V¢ configurations in (a-d) of tBLG with the defect concentration of 1%, where blue and red lines represent

DOS and quantum capacitance respectively.
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3. Zoomed in band structures of tBLG with C vacancies
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Fig. S3 Zoomed in band structures of tBLG with three-band tight binding model at the C vacancies concentration

of 1%, 2% and 3% with the uniformly distributed vacancy configurations.

4. The DOS and quantum capacitance of BLG and tBLG with 0% and 2% C vacancies
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Fig. S4 Density of states corresponding to pristine BLG unit cell size in (a) and quantum capacitance in (b) of
pristine BLG, pristine tBLG, BLG with V¢ concentration of 2%, and tBLG with V¢ concentration of 2%,

respectively.
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