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Abstract: Quadrupolar parameters of nuclei can be used as a tool to understand the electronic
structure of the compounds. Sodium alanate (NaAlH4) is a potential hydrogen storage material
due to its outstanding hydrogen capacity; however, its high thermodynamic stability is unfavorable
for dehydrogenation processes. Carbon nanostructures as catalyst can reversibly store hydrogen.
Understanding the bonding nature of Al and H is essential for improving its dehydrogenation
performance. In this work, the charge density distribution of NaAlH, was studied in the presence
of some carbon nanostructures. For this purpose, using calculated NQCCs of hydrogen atoms, the
electronic structure of pure NaAlH4 with NaAIH4 in the presence of some carbon nanostructures
were compared. The results show that fullerene-NaAlH, composite demonstrates better catalytic
properties with very small 2H-NQCC. Therefore, hydrogens in the mentioned composite have
weaker bond with Al. In other words, easier condition for dehydrogenation in fullerene-NaAlH,
is expected. The electric field gradient (EFG) at the site of quadrupolar nuclei was calculated to

obtain NQCC parameters using Gaussian 03 at HF/6-31G* level of theory.

Keywords: Hydrogen Storage, Nuclear quadrupole resonance (NQR), Nuclear quadrupole coupling
constant (NQCC), Sodium alanate
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