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Abstract

Hydrogen is considered one of the most promising source of clean and renewable energy
as an alternative for environment polluting fossil fuel resources. The safe and reasonable
volumetric density storage represent the main problem facing the hydrogen technology. Most
of the research nowadays are focusing on development of new technologies for solid state
storage of hydrogen. At the present study, the adsorption of hydrogen molecule (H2) has been
studied on the supercell (3 x 3 x 1) of pure graphene and doped graphene with boron atom and
adsorbed with lithium atom by first principle calculations with DFT method. We choice local
density approximation (LDA) To describe the exchange-correlation energy between the
interacting electrons and the basis set (Double Numerical Plus polarization DNP), the regions
of a Brillion zone are set to (2 x 2 x 1). The binding energy of hydrogen molecules adsorbed
on the surface of graphene adsorbed by the lithium atom was between (0.2-0.4 eV) and with a
storage ratio (6.74 wt.%), Which meets the gravitational capacity standard specified by the
energy department, And the binding energy of hydrogen molecules adsorbed on the surface of
graphene adsorbed by the lithium atom and doped with the boron atom was between (0.23-

0.32 eV) and with a storage ratio (6.67 wt.%), Thus meeting the standard for the final mass
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capacity (6.5 wt.%) Specified by the Department of Energy. We conclude that the doping of
the boron atom into one of the six graphene rings in the large unit cell (3 x 3 x 1) played a
major role in increasing the stability of the graphene surface and reduce the binding energy

that contributes to reducing the temperature of the hydrogen desorption process.
Keywords: Hydrogen Adsorption; Hydrogen Storage; Density Functional Theory; Graphene.
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B anhadll (iball mhav e (L) asfilll 53 ey di€es d8la J8) Claal daehill Gl g cugal
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ADlal) (e Jaloy) d8la el (el
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COmnel B Al de adlie JSE e il aesd G Galiall daalill Jolall (saa) (e 2a3 ssalail

chu e (H2) cmasuel cliva ey Ul 5)sSid) Lagaal) Lagyall Gty Zaehdl) dadl dgs Cual

(L) 5 Fadlly (B) i padaall (il gha o (Ha) Sel 4.4

Lebalo)l 48l Cluag Letngls 8ye JS 2aly Gangyae sgia Al asflll 5 Fiaally g5l 52 axdaall (]2l

2 Jsaalls mange LS ¢(3) 38l (e Bli¥) 38l Jaes ol (2) Akl (e

Li 5% Jiasy B )2 azae (il mhaws (Je Hz clisia il die dguaddl Labi)¥) d8la o8 dilaall 12 Jgaa

Epaver (€V) Epy, (eV) dig,-c &) di,-1i (A) dii—e (A) iaall Hy 220
0.328 0.328 2.43 2.07 2.18 1
0.319 0.309 2.45 2.00 2.20 2
0.304 0.276 3.20 2.11 2.24 3
0.289 0.242 2.74 2.45 2.25 4
0.262 0.157 4.89 3.04 2.25 5
0.244 0.151 4.03 3.82 2.27 6
0.238 0.200 2.61 3.83 2.25 7
0.232 0.196 2.50 2.47 2.25 8
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