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STRUCTURE AND HYDROGEN STORAGE PROPERTIES OF BLI,,"2*
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Abstract: In order to provide an abundant theoretical basis for the development of new hydrogen storage
materials, in this paper the B3LYP method of density functional theory was used to study the stable structure,
charge distribution and other properties of BLis super alkaline ion clusters and BLi7** super alkaline earth ion
clusters at the basis set level of 6-311++G (d, p), so as to study the hydrogen storage performance of clusters. The
results show that two ion clusters have higher stability than their corresponding neutral clusters. Every lithium
atom in the two ion clusters can effectively adsorb two hydrogen molecules at the same time, the average energy
of adsorbed hydrogen molecules on the BLis" cluster surface is 0.969~2.162 kCal/mol, and the maximum
hydrogen storage mass fraction is 31.57 wt%. And the average energy of adsorbed hydrogen molecules on the
BLi7*" cluster surface is 1.764~3.714 kCal/mol, and the maximum hydrogen storage mass fraction is 32.21 wt%.

The hydrogen storage properties of BLim!?"

cluster indicate that BLim!>" clusters are expected to be a good
hydrogen storage medium.
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Fig. 1 Stable structures of BLis" (a) and BLi+** (b) clusters
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Fig. 2 Stable structures of BLis"-nH, clusters (n=6,12)
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Fig. 3 Stable structures of BLi7*"'nH> clusters (n=7,14)
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Table 1 The structures and electronic properties of BLis and

BLi¢" clusters

Clusters duis/A EpleV EJeV  Quile Q) /e
BLis 2.115 1.434 1.799 0.565 -3.387
BLis" 2.126 11.218 2.424 0.730 -3.379
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Table 2 The structures and electronic properties of BLi7 and

BLi,*" clusters

Clusters duis/A EpleV  EgleV Quiy/e Q) /e

BLi7 2.2352.126) 1.391 1.682  0.4850.596) -3.618

BLi** 2291 (2.199) 9.668 2.679 0.776 (0.799) -3.480
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Table 3 BLis"'nH; cluster structure, adsorption energy and atomic charge distribution

Clusters duis/A dun/A dwp1i/A  Eaa/kCal/mol Eq/kCal/mol EgleV Quz/a.u Qui/a.u Qum)/au
BLis" 2.126 2.424 - 0.730 -3.379
BLic"6H> 2.124 0.749 2.213 2.162 2.162 2.940 0.046 0.608 -2.920
BLic™ 12H> 2.134 0.749 2.273 0.969 -0. 224 2.404 0.041 0.522 -2.516
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Table 4 BLi7"'nH: cluster structure, adsorption energy and atomic charge distribution
Clusters dris/A dun/A dwrLi/A Ea/kCal/mol Ea/kCal/mol Eo/eV Qui/a.u Qui/a.u Qm)/a.u
BLi** 2.265 2.679 0.783 -3.480
BLi7*"7TH, 2.255 0.750 2.093 3.714 3.714 3.187 0.05 0.665 -3.007
BLi7***14H; 2.262 0.795 2.216 1.767 -0.179 3.110 0.01 0.809 -3.839
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