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The Role of Irradiation in Graphite for Hydrogen Storage

A. A, El-Barbary, Kh. M. Eid, M. A, AL-Khateeb, M. A, Kamel

Physies Department, Faculty of Education, Ain-Shams University, Roxy, Cairo, Egypt

ABSTRACT

Hydrogen is the cleanest, sustainable and renewable energy carrier, and
hydrogen energy is expected to progressively replace the existing fossil
fuels in the future, One potential use of hydrogen lies in powering zero-
emission vehicles via a proton exchange membrane fuel cell to reduce
atmosphere pollution. In this work we report a theoretical study on the
role of irradiation and doping effects in graphite as an activator for
hydrogen storage by Density Functional Theory, The effect of
irradiation and heteroatom like, nitrogen for hydrogen activation and
their geometrical positions, considering different adsorption sites on the
oraphite surface, has been identified for easy hydrogenation. The
hydrogen adsorption energies and electronic structures were caleulated

for the pristine-, vacancy defected- and N-doped graphite,

Key Words: Radiation Damage/ Irvadiated Graphite / Vacancy Defects / Hydrogen

Storage
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TM-doped Mg, 50,5 nano-cages for hydrogen storage applications:
Theoretical study

H.Y. Ammar®, KM, Eid®, HM. Badran™
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© Department of Physics, College of Science and Arts, Quisim University, Albukayriyah, Saudi Arabia

ARTICLEINFO

ABSTRACT

Keywords:
Magnesium oxide
Hydrogen storage
UV-Vis spectrum
Transition metal
DFT-D3 and TO-DFT

DFT caleulations at B3LYP/6-3] g{d,p) with the D3 version of Grimme's disperzion are performed to investigate
the application of TM-encapsulated Mg),0/; nano-cages (TM = Mn, Fe, and Co) a5 a hydrogen storage material
The molecular dynamic (MD) caleulations are ufilized to examine the stability of the conzidered structures. TD-
DFT method reveals that the TM-encapeulation converts the Mgy30)7 from an ultraviolet into a vizible optical
active material. The adorption energy values mdicate that the Mn and Fe atoms encapeulation enhances the
adsorption of Hz molecules on the Mg12012 nano-cage. The pristine Mg12012 and CoMg12012 do not meet the
requirements for hydrogen ctorage materials, while, the MaMg70;5 and FeMg) 0,5 obey the requirements
MnMg, 5047 and ReMg;20, can earry up to twelve and nine H; molecules, respectively. The hydrogen adsorption
cauges a redehift for the Ay, value of the UV-Vis. spectra of the MnMg;30;; and FeMg;50,5 nano-cages. The
thermodynamie ealeulations show that the hydrogen storage reaction for MnMg;50; nano-cage iz a zpontaneous
reaction while for FeMgi2017 nano-cage it not spontaneous. The results suggested that the MnMg12012 nane-
cage may be a promizing material for hydrogen storage applications.
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istract

Fstematic computational study of surface reactivity for pure and mono-hydrogenated carbon
10coes (CNCs) formed from graphene sheets as functions of disclination angle, cone size and
irogenation sites has been investigated throngh density fanctional (DFT) calenlations and at
. B3LYP/3-21G level of theory. Five disclination angles (60°, 120°, 180°, 240° and 300°) are ap-
ed and at any disclination angle four structures with different sizes are studied. For comparison,
re and mono-hydrogenated boron nitride (BNNCs) with disclination angles 60°, 120°,
0%, 240" and 300° are also investigated. The hydrogenation is done on three different sites, H
\ove the first neighbor atom of the apex atoms), HeZ (above one atom of the apex atoms) and HE
\ove one atom far from the apex atoms). Our calculations show that the highest surface reactiv-
for pure CNCs and BENNCs at disclination angles 60°, 180° and 300° is 23.50 Debye for BsiNeoHio
1e and at disclination angles 120° and 240° is 15,30 Debye for CaHis cone. For mono-hydroge-
sed CNCs, the highest surface reactivity is 22,17 Debye for CaHio-H® cone at angle 3007 and for
mo-hydrogenated BNNCs the highest surface reactivity is 28.97 Debye for BeNepHy-H® cone
en the hydrogen atom is adsorbed on boron atom at cone angle 240°
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