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Figure S1. (a) Geometries of atomic N on penta-graphene. (b) Isomers of N, molecule on penta-
graphene. (c) Geometries of water molecule on penta-graphene. (d) Geometries of atomic O on
penta-graphene. (e) Isomers of O, molecule on penta-graphene. The relatively energies with the
lowest energy isomers as well as adsorption energies are also listed in each structure. The gray,

pink, blue and red balls represent the carbon, nitrogen, hydrogen and oxygen atoms, respectively.
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Figure S2. (a) Geometries of H,O molecule on oxidized penta-graphene (O/p-Gra). (b) Geometries
of N, and H,O molecules co-adsorption on oxidized penta-graphene (O/p-Gra). The relatively

energies with the lowest energy isomers as well as adsorption energies are also listed in each
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structure. The adsorption energy is defined as Eags = Biota ~ Borp - Gra = Bgas,
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