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Computational Details: DFT computations were performed within Vienna ab initio
simulation package (VASP).! We adopted projector augmented wave (PAW)
potentials and Perdew-Burke-Ernzerhof (PBE) exchange and correlation functional.??
The energy cutoff was set as 450 eV for the plane-wave basis set. DFT-D3 method
with Becke-Johnson damping was also employed to evaluate the van der Waals
interaction more precisely.* The structures of pristine and amine-modified graphite
bulk and surface were used to investigate the effect of amine groups. The bulk
structure was modeled by a 4x4x1 graphite supercell, and the surface structure was
simulated by a 4-layer 4x4 supercell with ~15 A vacuum in the z direction. The
4x4x4 and 4x4x1 K-point meshes were used to sample the Brillouin zone of bulk and
surface structures, respectively. The differential charge density 4 was computed as:
Ap = pag = Pgraphite = PNa

where Pad represents the electron density of the structure of Na adsorption on graphite
host, Pgraphite and Pna are the electron density of the graphite host and Na atom,

respectively. The Fig. 5 of differential charge density were generated by VESTA.>
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Fig. S1 (a) FT-IR spectra of PAN and MPAN with inset of their corresponding optical
photographs. (b) XRD patterns of the AFPC precursor after carbonization without

acid treatment.

Fig. S2 (a, b) HRTEM images of AFPC with different magnification.
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Fig. S3 FTIR spectrum of AFPC before removing the template.

Fig. S4 SEM image and corresponding C, O, and N element mapping of AFPC.
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Fig. S5 EDX quantitative analysis of AFPC.
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Fig. S6 Coulombic efficiencies corresponding to Fig. 6e (a) and Fig. 6f (b, ¢).



Table S1 A survey of electrochemical performances of similar materials reported in

Typical materials

Sulphur-doped carbon
nanosheets
Heteroatom doping
carbon nanofibers

N-rich porous carbon
nanosheets

N, P-dual doping
carbon sheets
Nitrogen-doped
wrinkled carbon foils
N-doped amorphous
carbon nanofibers
N/S co-doped ordered
mesoporous carbon
Nitrogen-rich
hierarchically porous
carbon

S-doped Graphene

Heteroatom-doped
hollow aurilave-like
structured carbon

In situ high-level
amine-functionalized
carbon material
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