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The development of high capacity, hydrogen storage materials that can be recharged under moderate conditions is a key barrier to the realization of a hydrogen economy. Mg(BH4)2 undergoes stepwise dehydrogenation to give MgB2 while releasing 14.8 wt% H2 as seen in equations 1-3.[1] Thermodynamic calculations indicate that it should be 

6 Mg(BH4)2  ((  5 MgH2 + Mg(B12H12) + 13 H2(    (1)

5 MgH2 + Mg(B12H12) ((  5 Mg +  5 H2( + Mg(B12H12)    (2)

5 Mg + Mg(B12H12) ((  6 MgB2 + 6 H2 (    (3)

possible to hydrogenate MgB2 to Mg(BH4)2 at moderate temperatures and pressures.  However, this has not been fully accomplished experimentally and only the reverse of the processes in equations 2 and 3 at temperatures lower than 500 ˚C. It has been suggested that this is due to the high kinetic stabilization of MgB12H12. Thus it was of interest to explore whether the re-hydrogenation can be achieved at high pressures. We have found that ball-milled mixtures of MgB2 and a catalytic additive can be hydrogenation of at 300 ˚C and 900 atm. Analysis of the product mixture by XRD showed the product of the hydrogenation to be Mg(BH4)2. We also confirmed the identity of the product of the hydrogenation as Mg(BH4)2 by magic angle spinning (MAS) 11B NMR spectroscopy.  This analysis is very important as previous studies of the hydrogenation MgB2 have found that the obtained MgB12H12 is amorphous and thus cannot be detected by XRD. Only a very minor signal is observed for MgB12H12, in the 11B NMR indicating that it represents <5 % of the product mixture. The minor amount of MgB12H12 that was obtained could be either a small amount of an un-reacted intermediate in the catalyzed dehydrogenation pathway or, alternatively, it could be a small amount of product resulting from the competing, standard un-catalyzed pathway.  We carried out the thermal desorption of the product and found that a maximum of 8.9 wt.% H2 could be obtained from this material indicating the hydrogenation resulted in about 64 % conversion of MgB2 to Mg(BH4)2.
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