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Metal hydride hydrogen storage systems can store hydrogen safely in a small volume...

Japan Metals and Chemicals is working to develop clean energy systems for new generations Hydrogen storage alloy makes it possible to realize the next generation of energy systems

NiMH rechargeable
batteries
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Hydrogen storage systems
for miniature fuel cells

Japan is one of the largest energy consumers in the world.
We have a responsibility to develop high-efficiency clean energy sources and reduce our dependence on limited natural resources.
Clean energy is necessary to ensure our future. And, Japan Metals and Chemicals' main objective is to contribute to clean energy by
developing effective hydrogen storage systems and geothermal and hydroelectric resources. Hydrogen purification

and heat exchangers

Hydrogen storage systems
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A warm feeling on a cold day
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Solar power
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Must we sacrifice warmth in the winter?
Hydrogen storage alloy was conceived from ideas
such as this.
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Geothermal Wind power

Comparison of traditional energy systems with fuel cell cogeneration systems
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BERED AT LADIBA1508 12V Tk T3 BLREF BASUYIETEET, Hydrogen storage alloy also allows us to capture
and use heat formerly wasted from factories and
The comparison is based on equal units of energy delivered to the home. Assuming a base of 100 for a fuel cell electric power plants to improve overall efficiency
cogeneration system, a traditional system requires 150 units of energy input to deliver equal quantities of energy. and reduce our impact on the environment.
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The potential energy of hydrogen is safely and compactly stored, ready for release upon demand
in Japan Metals and Chemicals' metal hydride hydrogen storage systems
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Japan Metals and Chemicals Company has developed safe low-pressure,
high-density metal hydride hydrogen storage systems for a wide variety of applications.
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Hydrogen Storage Methods Comparison (10008m’ hydrogen}
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m Pressure<1MPa

Operational energy
-requirement : 1340 M]n
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HHLHE 5m (370kWha)

Overall volume 5m?*
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1) The hydride heat of reaction is 30k]/mol of hydrogen.

This heat must be removed during charging and supplied to release the
stored hydrogen,
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2) The amount ef energy necessary to increase hydrogen pressure from
0.1MPa to 1MPa at a constant temperature.

Hydrogen storage systems for automobiles
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Fuel cell hydrogen-powered automobiles do
not spoil the environment with noise or
noxious chemical emissions

A big advantage of a fuel cell automobile and its hydrogen
fuel is that there are no carbon dioxide emissions.
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Hydrogen will impact our lives at home, ..

Fuel cells may provide electric power to remote locations
or backup electric power to homes without adding noise or
environmental pollution.
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Portable metal hydride hydrogen storage systems
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Safe and easy to use

Today, a heavy, noisy electric generator is necessary to
power electric lights at the camp site. However a fuel
cell generator is quiet and emission free, an obvious
benefit in the wild.

Japan Metals and Chemicals' small air cooled hydrogen storage
tanks are easily carried wherever hydrogen is needed.
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Heat may be stored up during the summer and saved for winter time use
providing both comfort and energy savings.

KBHEEDERIRNY — & TIHERLSMA A EHRAAE R X->TOBERLETIRILY %
BERTHIECKFEREEEE MRV T VAT LERRELRLL.

A hydrogen storage alloy heat exchanger system allows low impact energy sources, such as solar, water and waste factory heat,
to be captured and efficiently used to replace hydrocarbon based energy sources.
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How a hydrogen storage alloy heat exchanger operates. —
The system consists of two tanks containing hydrogen storage alloy connected Cool'  Warm %
by a valved pipe. One tank is charged with hydrogen, and one is not.
(1) Both sides of the system are maintained at 30C. &
When the valve between the two sides is opened, hydrogen gas moves from
the high-pressure charged side to the low-pressure discharged side

equalizing the pressure between the two tanks. The alloy discharging 30°C ol 150°C
hydrogen absorbs heat, and the alloy charging with hydrogen releases heat. (Z2) (7kFE)
The temperature on the low-pressure side is about 10C less than the high- Empty H:
pressure side. &= E M & E @
sesy | (H2) | aas
(2) The discharged side of the system is heated to 150C and the charged side is High pressure Low pressure.
maintained at 30C. When a valve between the two tanks is opened. hydrogen tank tank
flows from the high-pressure side to the low-pressure side until equilibrium
is reached.
(2)
-~ - a 3 4N
HrcIr¥—-Fe1-Y -~ A
S=dfay

Clean energy available to the user 6NLLE

6N or greater purity
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Low purity hydrogen from electrolysis or other sources is collected and refined to high purity 6N (99.9999%) hydrogen utilizing
Japan Metals and Chemicals’ hydrogen purification system. Please see the back cover for photograph.
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Quick refilling
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Hydrogen pressure may be increased by supplying heat to the metal hydride hydrogen storage system.
The vehicle may be guickly fueled with hydrogen at the hydrogen charging station.



