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Liquid hydrogen tanks for cars, producing for
example the BMW Hydrogen 7.Japan has a liquid
hydrogen (LH2) storage site in Kobe port. [5]
Hydrogen is liquefied by reducing its temperature to
?7?7?253 ?C, similar to liquefied natural gas (LNG)
which is stored at ???162 ?C. A potential efficiency
loss of only 12.79% can be achieved, or 4.26
kW???h/kg out of 33.3 kW???h/kg.

Solid hydrogen carriers (SHC) and in particular
metal hydrides (MH) are a commercially viable
alternative to compressed or liquid gas hydrogen
storage solutions. SHC allow to safely store
hydrogen with high purity (7.0), at low pressures (1
to 40 bar), in a very compact manner (up to 150 kg
H 2 /m? compared to 39 kg H 2 /m? for hydrogen at
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Nanomaterials have revolutionized the battery
industry by enhancing energy storage capacities
and charging speeds, and their application in
hydrogen (H2) storage likewise holds strong
potential, though with distinct challenges and
mechanisms. H2 is a crucial future zero-carbon

energy vector given its high gravimetric energy
density, which far exceeds that of ???

For practical onboard applications, much hydrogen
storage research is devoted to technologies with the
potential to meet the hydrogen storage targets set
by the United States Department of Energy (US
DOE) [5].The most stringent US DOE criteria is that
by the year 2020, a system with a hydrogen
gravimetric (4.5 wt.%) and volumetric capacity
(0.030 kg H2/L) ??7?

The US DOE has announced annual technical
targets that it requires to be met for the realistic
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adoption and expansion of a hydrogen-based
society as shown Figure 1 [7,8,9,10] om the latest
study of the annual plan in 2017, We summarize in
Table 1 certain important technical targets from the
latest study of the annual plan in 2017. Hydrogen
storage ???
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fundamental studies of hydrogen interactions with

|
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| T solid-state materials; universities and companies.
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HyMARC. understanding of phenomena governing
thermodynamics and kinetics necessary to enable
the development of on-board solid???phase
hydrogen storage materials. These resources will
create an entirely new capability that will enable

Our patent-pending reactor works by storing

i hydrogen in solid-state with the release of hydrogen
D;vir-j_ ; g demand . y
== S on-demand. Proprietary solid-state storage system.
‘E - N Releases power on demand. 1.5MWh (90kg H2)
- pilot agreed. Cost-efficient energy management.
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Solid-State Hydrogen Storage based on reversible
; & metal hydrides offers several benefits over other

! means of storing hydrogen. Reversible metal
hydrides operate at low pressure, especially when
compared to compressed hydrogen, and do not
need to be kept at the cryogenic temperatures
required for liquid hydrogen storage.
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Automotive Hydrogen Powered Passenger Vehicles
and Light Duty Trucks. NPROXX is constantly
looking to the future ??? the high-tech solutions we
have today will develop further through successive

generations to provide greater opportunities for
reducing or???

U

J— To make hydrogen gas storage more viable in

” commercial applications startups are developing
safer and more economical hydrogen storage
equipment. Canadian startup H2Heat Technology
develops high capacity, low cost, and low-pressure
o e hydrogen storage systems for hydrogen and thermal
energy. The startup's hydrogen storage solution

uses a solid

Solid-state hydrogen storage technology has
emerged as a disruptive solution to the "last mile"
challenge in large-scale hydrogen energy
applications, garnering significant global research
attention. This paper systematically reviews the
Chinese research progress in solid-state hydrogen
storage material systems, thermodynamic
mechanisms, and system integration. It ???
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At atmospheric pressure, 1kg of hydrogen gas
jh would require 12,000 litres of storage ??? roughly

— the size of a large van. So to store or transport the
’ H2, it is usually compressed to reduce its storage
volume. For example, hydrogen gas at a pressure of
700 bar requires only 26 litres of storage.

i
1.4 Hydrogen storage in a liquid-organic hydrogen
carrier. In addition to the physical-based hydrogen
" s storage technologies introduced in previous
_‘ N sections, there has been an increasing interest in

recent years in storing hydrogen by chemically or
physically combining it with appropriate liquid or
solid materials (material-based hydrogen storage).

Hydrogen fuel cells are emerging as a major
alternative energy source in transportation and other
applications. Central to the development of the
hydrogen economy is safe, efficient and viable
storage of hydrogen. Solid-state hydrogen storage:
Materials and chemistry reviews the latest
developments in solid-state hydrogen storage.
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Solid-state hydrogen storage: Solid-state hydrogen
mainly comprises of two categories i.e. adsorption
based storage (carbon nanotubes, metal organic
framework, etc.) and absorption storage (metal
hydride, complex hydrides, etc.). In case of
adsorption, hydrogen is stored in the microscopic
pores and within the tube structures, but for
absorption, it chemically ???

Among current hydrogen storage systems,

solid-state hydrogen storage systems based on
metal/alloy hydrides have shown great potential
regarding the safety and high volumetric energy

e density [8???11]. TiFe alloy is one of the prime
candidates, especially for stationary storage, due to

its high volumetric capacity (114 g/L), low operating

- ‘ :..’[ | J Solid-state hydrogen storage provides safety

5 | I’jr “ :_"l- - through design. COMPACT 15x smaller size than
Jﬂ: | I . — — 40bar hydrogen gas tanks. The company's focus is
AN‘E % i | on stationary applications such as emergency

|| = power for critical infrastructures and mobility

solutions such as back-to-base applications. The
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systems are used in the automotive, maritime, and
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Based on the company white paper 31, their solid
hydrogen storage technology becomes more
cost-effective for capacities higher than 80 kwh.
Just this October, GKN received $1.7M funding from
the US DOE to test the scalability of their storage
system. 32 Two 9 MWh units will be connected to a
megawatt-scale electrolyser and fuel cell facility.

Scientists are now researching ways to convert
il hydrogen to a solid state to address the needs of
the transport and stationary energy supply sector for
I . low-pressure, low-volume hydrogen storage.
Research is being conducted to find technologies
that can transform hydrogen into a sufficiently
compact and efficient form for transportation.

ST
‘g\\\\m\\ulIIHIIUW”’”WW Soli.d-statfa hydrogen storage is a fast-expanding
: subject with several problems and potential ahead.

Addressing the literature gap and focusing on future
views, as described in this article, will pave the way
for practical and efficient solid-state hydrogen
storage technologies, allowing hydrogen to be
widely used as a clean energy alternative.
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Application: Mobypost Mobypost is an European
project aimed at experiencing two fleets of vehicles
with zero CO2 emissions on two mail delivery
stations from La Poste MAHYTEC contributes by
providing its expertise and the supply of onboard
solid storage solutions. MAHYTEC is also involved
in the design and the implementation of two refilling
hydrogen station.

McPhy plays a key role in this project, since the
company gives its support based on its considerable
expertise in solid-state storage technology to
establish its feasibility "at large scale" (750kg of
hydrogen stored); and also to demonstrate the
economical relevance of the business model
generated.. McPhy supplies. Five storage units
Each one presenting a hydrogen ???

Researchers from France-based Air Liquide working
at the company's Innovation Campus Tokyo
analyzed all materials that could be used for
solid-state hydrogen (H 2) storage ??? including
adsorbents
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