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Structures and hydrogen storage properties of
Li-decorated Sis cage clusters
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Abstract: Based on the 6—311+G(d, p) set basis, the geometry structures, electronic properties and
hydrogen storage properties of Sis; and Li, Sis clusters are investigated by using the density functional
theory (DFT) MO6 calculations. Our results indicate that the lowest energy structure of Siscluster is a
three—dimensional cage, and it cannot efficiently store hydrogen molecules. It will remarkably improve
the hydrogen storage capacity coated by Li atoms. The Si; cage coated by six Li atoms (LizSi;) can store
up to 18 H; molecules, in which every Li atom can efficiently adsorb three H, molecules, corresponding
to a maximum gravimetric density of 16, 617 wt% with average adsorption energy of 2. 395 kcal/mol per
H, molecule. The results demonstrate that Li decorated Sis cage can serve as a promising hydrogen stor-
age material at ambient conditions,
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Fig. 1 The optimized structures of Si; clusters
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Fig. 2 The optimized structures of Sis clusters adsorbed
by hydrogen molecules
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Fig. 3 The optimized structures of Sis clusters adsorbed
by Li atoms
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Fig. 5 The structures of LisSis » nH, (n=6~24) cage clusters
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Tab. 1 Average distances of H,-Li(du,1;) and H-H(duw) , adsorption energies of Hy (E.q), and the average natural char-
ges on Hz (Quu,») and Li (Qus) of Li, Sis

» nH, cage clusters

dn,—1i/A du—n/A E.a/ (kcal/mol) E./(kcal/mol) Q) /a. u. Qi /a. u.

LiSis — — — — — 0. 687
LiSis. Hz 2.136 0. 754 3.473 3.473 0. 043 0. 550
LiSis. 2H> 2.145 0.753 3.503 3. 533 0.063 0. 361
LiSis. 3H> 2.184 0. 754 3.373 3.112 0. 069 0.243
LiSis. 4H> 2.282 0. 754 3. 015 1. 942 0. 062 0. 185
LiSis. 5H2 2.470 0. 754 2. 667 1. 275 0. 053 0.174
Lis Sis — — — — — 0.525
Lig Sis. 6Hz 2.156 0. 752 3. 055 3. 055 0. 056 0. 362
LisSis. 12H» 2. 269 0.753 2.438 2.320 0. 056 0.241
LisSis. 18H> 2. 304 0. 754 2.395 2. 309 0. 055 0. 220
LigSis. 24H, 2.617 0. 754 2.329 2. 205 0. 040 0. 255
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