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What is solid-state hydrogen storage?

As discussed,hydrogen is a promising clean energy carrier with the ability to greatly contribute to addressing
the world's energy and environmental chalenges. Solid-state hydrogen storage is gaining popularity as a
potential solution for safe,efficient,and compact hydrogen storage.

Can solid-state hydrogen storage solve the 'last mile' challenge?

Authors to whom correspondence should be addressed. Solid-state hydrogen storage technology has emerged
as a disruptive solutionto the "last mile" challenge in large-scale hydrogen energy applications,garnering
significant global research attention.

Can solid-state materials be used in a hydrogen storage link?

If solid-state materials are used in the hydrogen storage link, the system efficiency can be increased by
10-20%. It is estimated that by 2025, about 5% of China's communication base stations are expected to realize
solid-state hydrogen energy storage replacement, with a market scale of about USD 710 million.

Are solid-state hydrogen storage materials economically feasible?

To be economicaly feasiblesolid-state hydrogen storage materials must exhibit long-term stability and
endurance. Comprehensive studies that analyze the deterioration processes of storage materials under
real-world settings,including temperature fluctuations and cycling,are lacking in the literature. 6. Conclusions
and future perspectives

How can we improve hydrogen storage capacities and kinetics in solid-state material s?

To improve hydrogen storage capacities and kinetics in solid-state materials,future research should strive to
uncover novel sorption processessuch as quantum effects and confinement. Scalable manufacturing
procedures must be developed to move solid-state hydrogen storage from the laboratory to real-world
applications.

How can a solid-state hydrogen storage heating network save energy?

In terms of heat source selection,in addition to electric heating,the waste heat of fuel cells and internal
combustion engines,or renewable energy sources such as solar energy and geothermal energy,can be used to
build an efficient and energy-saving solid-state hydrogen storage heating network.

Recently, high-entropy alloys (HEAS) designed by the concepts of unique entropy-stabilized mechanisms,
started to attract widespread interests for their hydrogen storage properties. HEAs with body-centered cubic
(BCC) structures present a high potential for hydrogen storage due to the high hydrogen-to-metal ratio (up to
H/M = 2) and vastness of compositions. ...

The hydrogen economy is a system that is proposed as a long-term solution for a secure energy future.
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Hydrogen production, storage, distribution, and utilization make up the fundamental elements of an envisaged
hydrogen economy system. ... Solid-state hydrogen storage research has expanded significantly, with the
potential to fulfill the...

The hydrogen economy is a system that is proposed as a long-term solution for a secure energy future.
Hydrogen production, storage, distribution, and utilization make up the fundamental elements ...

An aternative approach is to store hydrogen as a solid, and this approach emerged in the 1980s with the
discovery of hydrogen storage in room-temperature hydrides such as LaNi 5 and TiFe. [] Storing hydrogen in
hydride-forming materials not only enables some level of safety (where hydrogen is no longer stored as a gas),
but also means to reach volumetric storage densities ...

There are severa storage methods that can be used to address this challenge, such as compressed gas storage,
liquid hydrogen storage, and solid-state storage. Each method has its own advantages and disadvantages, and
researchers are actively working to develop new storage technologies that can improve the energy density and
reduce the cost of ...

The rapid promotion of renewable and sustainable energy has advanced the development of hydrogen energy
and fuel cell technologies [1,2].As shown in Figure 1, the installed capacity of fuel cells, including PEMFCs,

The use of Mg-based compounds in solid-state hydrogen energy storage has a very high prospect due to its
high potential, low-cost, and ease of availability. Today, solid-state hydrogen storage science is concerned
with understanding the material behavior of different compositions and structure when interacting with
hydrogen. Finding a suitable material has ...

Further, the energy barrier and the hydrogen storage capacity are both dependent on the absorption
temperature as well as pressure. A variety of options ranging from metal organic frameworks, metal hydrides,
complex hydrides, to high entropy alloys (HEA) are explored for solid-state hydrogen storage [22], [23], [24].

Globally, among the solid-state hydrogen storage materials, research into the use of magnesium (Mg) in
hydrogen storage applications is of considerable importance (Jain et al., 2010; Crivello et al., 2016; Zhang et
a., 2019a; Ouyang et a., 2020) recent years, much attention has been given to examining the specific
material properties of Mg alloysfor the ...

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 ...

Solid-state hydrogen storage is one solution to al the above challenges. Materials under investigation include

organic polymers, metal-organic frameworks (MOFs), composites/hybrids, aloys, and hydrides (metal-, boro-,
and complex-), metal oxides and mixed metal oxides, clay and zeolites, and carbon materials (CNT,
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graphene).

A major paradigm shift is required in the field of hydrogen storage to overcome the serious limitations posed
by conventional storage methods. Solid-state storage materials have emerged as potential candidates for
alleviating some of these challenges. Solid-state storage systems store hydrogen either via physisorption or via
chemisorption.

Solid-state hydrogen storage is a significant branch in the field of hydrogen storage [[28], [29],
[30]].Solid-state hydrogen storage materials demonstrate excellent hydrogen storage capacity, high energy
conversion efficiency, outstanding safety, and good reversibility, presenting a promising prospect and a bright
future for the commercial operation of hydrogen energy [[31], ...

This review provides a comprehensive understanding of catalysts that could aleviate rate-limiting steps by
summarizing current knowledge on the kinetics of hydrogen uptake/releasein ...

Further, this paper presents a review of the various hydrogen storage methods, including compression,
liquefaction, liquid organic carriers, and solid-state storage. These technologies offer the potential for
improved efficiency, safety, and environmental performance, and may play a key role in the transition to a

hydrogen-based energy system.

There are four main types of hydrogen energy storage: compressed gas, underground storage, liquid storage,
and solid storage. Compressed hydrogen gas is the main type that has been used in fuel ...
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