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Hydrogen has been considered
to be a source of alternative
energy for replacing the
traditional fossil fuel-based

energy in many applications.

It is the only energy carrier that
can be produced easily in large
amounts and in an appropriate

time scale.

Non-toxic

Best energy-
to-weight
ratio of any
fuel

Carbon-free

Hydrogen fuel .
costs are © (s Water its by-

reasonable product (only)

It can be

produced
from Can store the

renewable energy

energy Can be
produced via
many possible
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Compressed-H, Liquid-H, MgH,

Pressure (MPa)

Gravimetric Energy
Density (wt%)

Volumetric Energy

Density (MJ/L) 4.9

Ambient

Temperature (°C)

The lack of a safety, convenient and cost-effective
hydrogen storage system makes it difficult to introduce

hydrogen on a wide scale.
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100pm JEOL  6/6/2018
x270 15.0kV LED SEM WD 10.3mm 14:20:03

M. Sherif El-Eskandarany, Ehab Shaban, Badryiah Al-Halaili, Nanocrystalline B—y—f cyclic phase transformation in reacted ball milled MgH2
powders, International Journal of Hydrogen Energy, 39 (2014) 12727-12740.
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Mohamed Sherif El-Eskandarany, Abdullah Alkandary, Fahad Aldakheel, Mariam Al-Saidi, Fahad Al-Ajmi and Mohammad
Banyan, Performance and fuel cell applications of reacted ball-milled MgH2/5.3 wt% TiH2 nanocomposite powders, RSC
Adv., 2018, 8, 38175.
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Application of MgH,-nanocomposites:
Fuel Cells
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(1) High pressure ball valve, (2) Hydrogen tank cap made of pure
titanium metal with 8 hexagonal bolts (hexagonal head cap
screws), (3) 8 cm high x 6.2 cm outer diameter x 5.4 cm inner
diameter high-pressure hollow vessel made of pure titanium
metal, (4) Outer SUS316 shield, (5) Inner heat shield made of
alumina, (6) Copper heating elements, (7) Outer SUS316 tank
filled with indium metal, (8) Outer transfer made of hollow-
graphite wall bracket spacers with a diameter of 8.0 cm, an
internal hollow circular cavity of 0.3 cm in diameter and a
thickness of 1 cm, (9) Outer heat shield made of alumina, (10)
Hydrogen tank outer bottom made of pure titanium metal, (11) A
\V\/-/ 17 graphite crucible of 2.0 cm diameter and 1 cm high filled with
\ pure indium metal mixed with 1 wt.% graphite powders, (12)
& Transfer made of solid graphite bracket-bottom spacer with a
diameter of 5.3 cm and 0.3 cm thickness, (13) Outer heat shield
made of alumina, (14) Pure graphite powders, (15) Transfer
made of hollow-graphite wall bracket spacer with a diameter of
W 15 5.3 cm and 0.3 cm thickness, (16) Transfer made of Hollow
v ('8 graphite bracket spacers with a diameter of 5.4 cm, an internal
hollow circular cavity of 0.3 cm in diameter and a thickness of 0.3
/ cm, (17) Nanocomposite MgH./4 wt.% ZrNig/1 wt.%Nb,Og
powders mixed with 1 wt.% of graphite powder, (18) Hollow-
vertical graphite tube (7.4 cm length x 1 cm diameter), (19) Heat
shield made of alumina, (20) A hexagonal head cap screw, (21) A
high pressure gasket made of pure copper metal, (22)

11 12 13 Hexagonal nut.
Figure Sketch drawing of the hydrogen storage tank invented in the present
work.
[1] M. Sherif El-Eskandarany , Fahad Al-Ajmi, Mohammad Banyan US Patent 10,364,148B1 July 30, 2019

NANOCOMPOSITE SYSTEM FOR SOLID HYDROGEN STORAGE
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Figure Characterization of fuel cell system fed by hydrogen gas flow released from nanocomposite MgH./(4wt.%
ZrNis + 1wt.% Nb,O:) powders. Correlation between the hydrogen gas flow, fuel cell stack voltage and stack

current, and duration of time (16-min) for charging a cell phone device are shown in (A), (B) and (C),

respectively.
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M. Shenf El-Eskandarany
Composition for Hydrogen Storage
US 9,533,884 B1, Jan. 3, 2017

M. Sherif El-Eskandarany
Method for Synthesizing Nanodiamonds
US 9,540,245 B1, Jan. 10, 2017

M. Sherf El-Eskandarany and Ahmed Al-Azmi
Metallic Glassy Alloy Powders for Antibacterial Coating
US 9,609,874 B1, April 4, 2017

M. Sherif EI-Eskandarany
Method for Synthesizing Nanodiamonds
WO 2017/151583 A1 September 8, 2017

M. Sherif EI-Eskandarany and Naser Ali et al.

Method of Synthesizing MgH2/Ni Nanocomposites
US 9,828,245 B1 Nov. 28, 2017

M. Sherif EI-Eskandarany , Fahad Al-Ajmi, Mohammad Banyan
Nanocomposite system for solid hydrogen storage

US 10,364,148B1 July 30, 2019

M. Sherif EI-Eskandarany ., Mohammad Banyan, Fahad Al-Ajmi
Method for Doping Magnesium with Nickel by Cold Spray Technique.
US 10,443,132 B1 Oct. 30, 2019
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