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Abstract

A first-principles plane-wave pseudopotential method based on the density functional theory was used to investigate
the dehydrogenation properties and its influence mechanics on several high-density hydrogen storage materials ( MgH, ,
LiBH,,LiNH, and NaAlH,) and their alloys. The results show that MgH,, LiBH,, LiNH, and NaAlH, high-density
hydrogen storage materials are relatively stable and have high dehydrogenation temperature. Alloying can reduce their
stability , but the stability of a system is not a key factor to the dehydrogenation properties of high-density hydrogen storage
materials. The width of band gap of hydrogen storage materials can characterize the bond strength basically, the wider the
energy gap is, the harder the bond breaks, and the higher the dehydrogenation temperature is. The bonding peak of the
valence band top of LiNH, is attributed mainly to the Li—N bonding, the N—H bond constitutes the low peak, which
makes the dehydrogenation temperature of LiNH, high, though LiNH, has a narrow band gap in respect to LiBH, and
NaAlH, , which makes the ammonia release in the dehydrogenation process. Alloying makes the band gap narrow, and the
Fermi level goes into the conduction band, which improves the dehydrogenation properties. It was found from the charge
population analysis that B—H bond in LiBH,is the strongest, H—N bond in LiNH, is the weakest, so LiNH, is relatively
easy to release hydrogen. After alloying, the bond strength of X—H is weakened in every hydrogen storage material, and
the N—H bond strength in LiMgNH, is the lowest. Therefore, it is perspective to develop LiNH, as hydrogen storage from

the lowering of dehydrogenation temperature.

Keywords: hydrogen storage material, first-principles calculation, dehydrogenation ability
PACS: 61.66.Fn, 71.17. Mb, 71.20. Ps, 65.40.-b

# Project supported by the National High Technology Research and Development of China ( Grant No. 2009AA05Z105), the Science Research
Program of the Education Bureau of Liaoning Province of China ( Grant Nos. 2008S215, 20095099 ) and the Natural Science Foundation of
Liaoning Province, China ( Grant No.20102173).

F E-mail ; huizhangking@ sina. com

026103-6



