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Many methods have been proposed for efficient storage of molecularhydrogen for fuel cell applications. Recently, it was
found that molecular hydrogen can be stored in large quantity approaching the U.S. Department of Energy goals of6.5%
mass ratio in ice clathrate under high pressure and low temperature [1]. Attempts were made to increase the stability of the
clathrate. Unfortunately, so far the modified hydrates failed to meet the elusive goal [2,3]. To understand the thermodynamic
stability and storage capacity, hydrogen occupancy in clathrate hydrate was examined with a statisticalmechanical model
in conjunction with first-principles quantumchemistry calculations [4]. The theoretical approach is extended to graphitic
systems [5]. It is shown that insufficiently accurate carbon–H2 interaction potentials, together with the neglectand incomplete
treatment of the quantum effects in previoustheoretical investigations led to incorrect conclusions forthe absorption capacity.
A proper account of the contributionof quantum effects to the free energy and the equilibrium constantfor hydrogen adsorption
suggest that the U.S. Department ofEnergy specification can be approached in a graphite-based physisorptionsystem. [1]
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