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Abstract: Hydrogen is an ideal secondary energy, it will become one of the most promising alternatives to fossil

fuel, and presses for the development of the important sources of energy. However, the high cost and risk of

hydrogen energy storage method is the urgent problems to be solved. Theoretically predict the hydrogen storage
properties of CNay>" cluster shows that the stable CNa,”" is a candidate material for hydrogen storage. Within the
framework of density functional theory (DFT), it was found that it can bind to 16 H, molecules per CNa,*"
cluster with the highest gravimetric hydrogen storage capacity of 23.7 wt% . At the B3LYP theory level, the

average interaction energy between H, and CNa,”" clusters is in the range of 2.107~4.948 Kcal/mol. Accord with
the requirement of the US department of energy's goal (5.5 wt %), the research results show that CNa,>" cluster

I

with the gravimetric hydrogen storage capacity is in the range of 7.1~ 23.7 wt%. Our results show that CNa,*" can
be used as an ideal high capacity hydrogen storage material under certain environmental conditions.
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Table 1 Average bond lengths of Hy-Na&H-H, average

adsorption energies of H, (£,,) and the average natural charges
on Q) & Qg of the CNa,*" -mH, clusters

Cluster dion/A  duw/A  Eu/(Keal/mol)  Quny(a.u) Omay/(a.u)

CNa,™ 0.949
CN21424r ‘4H, 2.502 0.750 4.948 0.014 0.894
CN21424r -8H, 2.545 0.748 3.295 0.011 0.904
CNa42+- 12H, 2.599 0.748 2.703 0.011 0.896
CNa42+- 16H, 2.621 0.747 2.107 0.010 0.896
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