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Metal-organic frameworks (MOFs) are due to their extremely high
porosity and defined structure very attractive materials for hydro-
gen storage at cryogenic temperatures (77 K). The storage capacity of
molecular hydrogen in MOFs is higher than for any other porous mate-
rial and further improvements are expected if the framework structure
of novel MOF's will be optimized. This optimization can involve dif-
ferent routes like increasing the specific surface area, tuning the size
of the pores and introducing metal centers which might strongly po-
larize the molecule. This presentation will give an overview on the
most important results obtained in the last years on hydrogen storage
in MOFs focusing on the correlation between structure and hydro-
gen adsorption properties. Additionally, a comparison between MOFs
and other classes of porous materials for hydrogen physisorption will
be presented. Finally several experimental techniques will be shown
which allow to investigate the interaction between hydrogen and metal-
organic frameworks.
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Isosteric heat of adsorption for hydrogen in microporous
materials — eBARBARA ScHMITZ? and MICHAEL HIRSCHER! —
IMax-Planck-Institut fiir Metallforschung, Stuttgart, Germany —
2Universitdt Bonn, Germany

The adsorption of hydrogen in activated carbon and metal organic
frameworks is measured with an automated Sieverts apparatus. The
pressure dependent hydrogen uptake is investigated at several tem-
peratures above 77K and pressures up to 20bar. The total uptake is
correlated to the specific surface area. From the adsorption isotherms

Location: H 1058

the isosteric heat of adsorption is evaluated within a wide range of
surface coverage between 0.2 and 0.8. The results are related to the
structure of the different materials.
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In this study we investigate the effect of the structural characteris-
tics of the nanoporous environment on the hydrogen abundance in the
material. For this purpose we evaluate the hydrogen adsorption in
well-defined hypothetical systems as well as in realistic environment,
which have been studied in experiment before. We calculate storage
capacity of the adsorbed hydrogen gas at different conditions, varying
the gas temperature and pressure.

For our simulations we employ the quantized liquid density func-
tional theory (QLDFT), developed recently as an extension of the
density functional theory of liquids to quantized liquids at finite tem-
peratures. We introduce a reference fluid of non-interacting featureless
hydrogen molecules obeying Boltzmann statistics in connection with
the rigorous Kohn-Sham formulation. Following the liquid DFT this
functional is extracted from thermodynamical experimental data for
uniform hydrogen fluids. Thus the method allows us to take into ac-
count directly the interaction between the hydrogen molecules, which
usually is a large source of errors for systems with highly inhomoge-
neous guest density.



