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Report:
Among metal hybrids lithium tetraborohydride (LiBH4) is one of the most promising

candidates for reversible, solid state hydrogen storage [1]. Due to the light elements
Li and B, it has a large hydrogen content of 18.5 wt.%. Technologically the main

problem concerning LiBH4 is the chemical stability of the compound. Elevated tem-
peratures of around 600-700 K are needed to cause hydrogen desorption. Thus consid-
erable effort has been put into the reducing of the desorption temperature. Successful

destabilization of LiBH4 has been reported by using catalytic additives [2,3]. While
the energetics and electronic structure of LiBH4 [4,5] has previously been studied us-

ing first principles calculations, experimental studies concerning the valence electron
structure of LiBH4 are scarce.

We have studied the electronic structure of LiBH4 using momentum transfer depen-
dent x-ray Raman scattering (XRS). The momentum transfer dependence of the XRS

spectra are used to extract the angular momentum projected density of states.

The experiment was performed using the 9-element analyzer crystal array employing
Si (660) reflections in a backscattering geometry. A total energy resolution of 0.75 eV

was obtained at the incident energy of 9.69 keV via the use of an additional Si (440)
channel-cut monochromator. The Boron K-edge XRS spectra were recorded at two

momentum transfer values of 1.7 Å−1 and 9.1 Å−1. In addition to the B K-edge spec-
tra also the Li K-edge spectra were measured using the abovementioned momentum
transfer values.
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A commercial grade LiBH4 powder was used as the sample. Due to the hygrosopic

nature of this substance the powder was enclosed in sealed quartz capillaries having
a diameter of 2 mm. We encountered some difficulties originating from the coarse

granulosity of the powder. In order to irradiate a substantial number of granules the
sample was wiggled back and forth during the acquisition of the spectra. This however
resulted in undulations in the measured spectral intensities. This problem was finally

solved via using a defocussed beam having a cross section of 1.5 mm × 2 mm.

While the signal from each analyzer crystal corresponds to a different value of mo-
mentum transfer our theoretical calculations indicate, that the momentum transfer

dependence of the spectra over the range sampled by the crystals of the multielement
array is very slight. The spectra collected from several analyzer crystals can thus be

added together resulting in a very good statistical accuracy.
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Figure 1: The Boron K-edge of LiBH4 at the mo-

mentum transfer value of 9.1 Å−1.
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