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2. Methodology
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Fig. S1. Convergence of total energy and energy-cutoff of (a) graphene and (b) penta-graphene.

Convergence of total energy and grid size (k-point) of (c) graphene and (d) penta-graphene.



3. Results and discussion

(a) Graphene
Electron doping (g =-0.04 e/atom) Neutral (q = 0 e/atom) Hole doping (q =+0.04 e/atom)

)

N

Energy (eV)

Energy (eV)

M K
(c) Table-like graphane

Energy (eV)

S A Donvso oo

Fig. S2. Band structure of 2D materials: (a) graphene, (b) chair-like graphane and (c) table-like
graphane. The Fermi energy (dashed line) is set to zero for all plots.



(a) Penta-gaphene
Electron doping (g =-0.04 e/atom) Neutral (g = 0 e/atom) Hole doping (q = +0.04 e/atom)
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(b) Hydrogenated penta-graphene
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Fig. S3. Band structure of 2D materials: (a) penta-graphene; (b) hydrogenated penta-graphene and (c)
penta-CN2. The Fermi energy (dashed line) is set to zero for all plots.



