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First-principles study of the ability for hydrogen
sorption of Li decorated graphdiyne nanotubes
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Abstract: The performances of hydrogen storage materials directly affect the use of environmental-
friendly energy hydrogen. The study of hydrogen storage properties of Li-decorated graphyne na-no-
tubes(GNTs) are based on the first-principle of density functional theory. The results are that GNTs
which are made of crimping y graphyne have high stability, the stable decorated position of one Li is on
the twelve bonds constituted by acetylene of GNTs after optimizing. After the hydrogens being added to
the position, the results are that the maximum of adsorption is 7 hydrogens, and the mass ratio of ad-
sorption of hydrogen is 2. 34 wt%. These results have obvious advantages compared with the hydrogen
absorption performances of GNTs which have not been decorated and been decorated other atoms. These
provide a powerful theoretical basis for design and manufacture of hydrogen storage materials.
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Fig. 2 Band structures of zigzag (2,1)~(12,6)-GNT
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Fig. 3 Theoretical structure model of zigzag y-GNT
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Fig. 5 (a) Partial density of states (PDOS) of H in GNTs adsorb hydrogen molecule; (b) PDOS of C in GNTs adsorb
hydrogen molecule
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Fig. 6 (a)PDOS of Li in Li decorated GNTs; (b) PDOS of C in Li decorated GNTs
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Fig. 7 (a) PDOS of Li in Li decorated GNTs adsorb hydrogen molecule; (b) PDOS of H in Li decorated GNTs adsorb hy-
drogen molecule; (¢) PDOS of C in Li decorated GNTs adsorb hydrogen molecule
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Tab.1 Adsorption energies of Li decorated graphdiyne nano-
tubes
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TN (10%eV) eV GNT) /(10°eV)
1 —7.599 164 74 —31.56 —7.631 086 49 0.361 750 0
2 —7.599 164 74 —63.12 —7.662 833 69 0.274 4750
3 —7.599 164 74 —94.68 —7.694 317 42 0. 157 560 0
4 —7.599 164 74 —126.21 —7.725983 61 0.144 7325
5 —7.599 164 74 —157.80 —7.757 643 07 0.135 666 0
6 —7.599 164 74 —189.36 —7.789 310 24 0.130 916 7
7 —7.599 164 74 —220.92 —7.820 995 46 0.130 102 9
8 —7.599 164 74 —252.48 —7.852 600 77 0.119 503 8
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