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First-principles study on the hydrogen storage properties
of La doped BN nanotubes
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Abstract: The hydrogen adsorptions on La-doped single BN nanotubes were investigated by first-princi-
ples based on density functional theory. Our calculated results show that the binding energy of La metal
is large enough and ensures the stability toward recyclability. The maximum of six hydrogen molecules
adsorbed on the La-doped BN nanotube can store up to 4. 50 wt%. The densities of states show that hy-
bridizations between La-5p, 5d, 6s states and B-2p, C-2p orbitals appear near the Fermi level. It is clear
that the positive charge of La cation can polarize the incoming H, molecules. The research of this paper
has a certain guiding significance for the synthesis of high performance BN nanotube hydrogen storage
materials.
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Fig. 1 (a) The optimized geometric structure of BNNT along with the five possible sites (N,BZ,B,BA,and H
sites) of metal doping; (b) bond length between metal La and the nearest B/N atom; (c) local density
of states of isolate La atom, La-doped BNNT and pure BNNT. The Fermi level is set to zero
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B2 A&AS»TARAWE LatsZey BN KRE: (a) H,-LaBNNT; (b) 2H,-La-BNNT;

(¢) 3H,-La-BNNT; (d) 4H,-La-BNNT; (e) 5H,-La-BNNT; (f) 6H,-La-BNNT
Optimized geometries of La-doped BNNT with adsorptions: (a) one H,; (b) two
H,; (c) three H,; (d) four H,; (e) five H,; (f) six H,

Fig. 2
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Fig. 3 The projected DOSs (density of states) of La
and s orbital of hydrogen molecule on La-
doped BNNT: (a) H;;(b) 2H,; (c) 3H;;
(d) 4H,;(e) 5H,; () 6H,
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