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Abstract

Hydrogen storage in solids is becoming an ever more important technol-
ogy. We theoretically design a completely new material for hydrogen storage,
which is quite different from the present materials. This kind of material, base
on monolayer graphene, is thought to be extremely flexible. First-principles
calculations and kinetic theory of gases are employed to evaluate this ma-
terial. The results demonstrate that it is promising for hydrogen storage.
More than anything, the hydrogen storage capacity of this material is about
4 mmol g−1 at 300 K and 1 atm.

1. Introduction

Hydrogen, widely discussed in the context of energy, has been recognized
as a possible future carrier of energy on an economy-wide scale. However,
one of the challenges that need to be overcome before the hydrogen economy

ISupplementary data: Front and side elevation of nanocaves. ADCH charge analyses
and electron densities of the nanocaves. Hydrogen molecules diffusion behavior in the
nanocaves (investigated by using first principles molecule dynamics calculations).
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