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Review on solid hydrogen storage properties and basic improving methods
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2. Department of Mathematics and Computer Sciences, Shaanxi University of Technology, Hanzhong 723000, China)

Abstract: Hydrogen energy is a new type of green and sustainable energy. Because of the high
storage cost and the safety problems, the two traditional methods of hydrogen storage , namely the
high-pressure gas storage and the low-temperature liquid hydrogen storage, are not suitable for
practical applications, limiting the broad commercial application of hydrogen energy. Studying and
developing of solid hydrogen storage materials with high storage density and excellent
thermodynamic and cyclic kinetic properties are the basic way to solve the problems in efficient
and safe storages and transportations of hydrogen. Solid hydrogen storage, namely the so-called
solid materials for hydrogen storage, has good storage capacity, energy efficiency, reversibility,
and safety, and brings a good prospect for the practical applications of hydrogen energy. Various
solid materials have been investigated for hydrogen storage applications. Up to now, none of the
materials currently has met the on-board hydrogen storage criteria in the related industry. The
hydrogen storage properties of existing solid hydrogen storage materials were summarized and the

basic principles of the two important modification strategies, catalyst addition and nanostructure,
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were described, so as to provide some theoretical bases and references for the search and the

design of new solid hydrogen storage materials with excellent performances.
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Fig.1 An overview of hydrogen production, transportation, storage, and utilization'!
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At 5 e A U 1% LR/ (KJ - mol ™) SRR C JRE IR AE RS /(K] - mol )
LiAIH, 10.60 82.0~115.0, 86.0~90.0 | 160, 180, 400 -10.0, 25.0, 140.0
NaAlH, 7.40 118.0. 120.0 180, 190, 400 15.6, 40.9. 120.0
LiBH, 18.40 146.0 483~492 74.0
Mg(BH,), 14.90 310.7. 160.9 320 53.0
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