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A study on the structure and hydrogen storage properties of SiLi; " cluster

RUAN Wen, FANG Zi-Jian, FENG Wu-Qiang » LIN Xue-Qi, WEN Zai-Guo
(School of Mathematics and Physics, Jinggangshan University, Ji’an 343009, China)

Abstract: The theoretical prediction of the high stability of the SiLi; ™ cluster was investigated. Moreo-

ver, the SiL.is; " cluster can bind effectively up to 15 hydrogen molecules at most, and its theoretical mass

hydrogen storage density reaches 32. 3 wt%. At the B3LYP theory level, the average adsorption ener-

gies per H, molecule of the interaction between H, molecules and Sili; * cluster are in the range of 1. 36

~2.62 kecal * mol™!. From the point of view of the average hydrogen adsorption energy, the present sys-

tems meet the thermodynamic requirement for reversible hydrogen reaction, and it can be used as an ide-

al candidate material for hydrogen storage.

Keywords: Density functional theory; SiLis ™ cluster; Hydrogen storage capacity; Average hydrogen ad-

sorption energy
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B 1 Sili;(a)#= Sili; * (b) = /i M4ER 44
Fig. 1 Structures of SiLi; (a) and SiLi; ™ (b)
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B 2 SiLi; « 5H;(a)f= Silis © « 5H, (b) #9822 2 #)
Fig. 2 Structures of SiLi; « 5H,(a) and SiLi; © + 5H, (b)

B 3 SiLi;" « 10H, 89442 44
Fig. 3 Structure of SiLi; ™ « 10H,

B4 Sili;t ¢ 15H. 89582 44
Fig. 4 Structure of SiLis " + 15H;

B 5 SiLis™ « 20H, #9448 5€ 454
Fig. 5 Structure of SiLi; ™ « 20H,
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Tab. 1 The structural parameters of Sili; © * mH, clusters: average H, —Li, H—H bond length, hydrogen adsorption en-

ergy and H,, Li and Si charge distribution

Average charges Average charges Charges on

Clusters dHZ?M/A du-n/A Eua/kcal » mol ™1 on Hy/a. u. on Li/a. u. Si/a. u.
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SiLis T« 15H; 2.217 0. 751 1. 362 0. 052 0.425 —1.915
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