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Published papers
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Scientific background

There is currently a great interest for the synthesis of novel hydrides, driven by their potential
applications for hydrogen and energy storage and by their possible high-temperature
superconductivity. Boron hydrides are part of these promising hydrides, with a predicted Tc
of 100 K in its metallic phase. However large discrepancies exist between ab initio
calculations concerning the stability, the structures and the stoichiometries of the compound
under pressure™**. Different pressure evolutions are obtained, hence showing possible
metastable behaviors.

Experimental technique

Boron grains powder has been loaded in the high pressure chamber of diamonds anvil cells
with hydrogen as pressure medium and heated at several pressures by YAG-laser heating the
sample. Synthesis of the hydride was characterized in our laboratory by the appearance of a
characteristic new Raman spectrum. The conditions reached in 4 experimental runs are
summarized in table 1. X-Ray diffraction characterization was performed in situ with
wavelength A=0.415A. Diamond anvils were thermally insulated using KCI or c-BN grains.

Run Anvil  culet | Heating P range | Comment

size (uUm) (GPa)
CDMX21 ]300 YAG-laser 20 No signal
CDMX23 | 300 YAG-laser 40 No signal
CDMX18 | 150*300 YAG-laser 50 No signal
CDMX22 | 100*300 YAG-laser 80 Diamond failure

Table 1 - Experimental conditions for HC-1339




Results

No diffraction signal could be obtained from our samples. Futher investigation by Raman
spectroscopy in our laboratory revealed that the crystalline synthesized sample progressively
becomes amorphous over time and that after ~2 days it is completely amourphous, explaining
the absence of X-ray diffraction signal.
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