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What are new hydrogen storage materials?

In the past years, some new systems with metastable structures, such as ultra-fine nanocrystalline alloys,
amorphous alloys, nanoglass alloys, immiscible alloys, high-entropy aloys, have been abundantly studied as
hydrogen storage materials. Many new hydrogen storage properties either from the kinetics or
thermodynamics aspects have been reported.

Are high-entropy aloys a promising material for hydrogen storage?

In recent yearshigh-entropy aloys (HEAS) have been extensively applied to structura and functional
materials owing to their unique physical and chemical properties. Therefore HEAs have emerged as a
promising materials. This review summarizes recent research progress on HEAs for hydrogen storage.

What are the different types of hydrogen storage materials?

The hydride-forming alloys and intermetallic compoundsare found to be the most important families of
hydrogen storage materials. Multicomponent aloys consisting of five or more principal elements,also known
as high-entropy alloys appear to have potential for the development as hydrogen storage materials.

What are hydrogen storage HEAS?

Hydrogen storage HEAs are primarily categorized into three groups based on composition: Ti-V-based
aloyslightweight alloys,and rare earth-based alloys. While each category exhibits excellent performance in
specific hydrogen storage properties,their overall performance still faces chalenges that limit widespread
application.

What is a hydrogen storage alloy?

Among them, alloys have become leading hydrogen-storage materials owing to their favorable cost, safety,
operating conditions, particularly their high energy density by volume. For example, the most commonly used
commercial hydrogen-storage alloy in nickel-metal hydride batteries is the AB 5 alloy with a CaCu 5 crystal
structure.

Which alloy has a higher hydrogen storage capacity than AB 5?

The A 2 B alloyswere reported to possess higher hydrogen storage capacity of 3.75 and 3.04 wt. % for
P6222,and Fddd phase,respectively . On the other hand,AB 5 showed to have low absorption capacity of 1.43
wt. % .

Metal hydrides, particularly those based on intermetallic alloys, are effective, safe and efficient for storage of
hydrogen. While their low gravimetric energy density is unsuited to mobile ...
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In this paper, the metal hydrogen storage materials are summarized, including metal alloys and metal-organic
framework. TiFe-based hydrogen storage alloys have become one of the ...

Furthermore, this review introduces popular research directions in BCC-based solid solution hydrogen storage
alloys. Specifically, it highlights the growing interest in low/free vanadium ...

The review focuses on various hydrogen producing and storing methods that can be employed for creating a
hydrogen economy. The latest advancements that have been made on ...

Another way to store hydrogen is via chemical reactions of LOHCs (liquid organic hydrogen carriers), but
high temperatures are required to release hydrogen [4]. Salt cavernsand ...

The selection process minimized reliance on time-consuming experimental methods. Hydrogen is a clean
energy carrier and has potential applicationsin energy storage, power ...

Hydrogen can be stored to be used when needed and thus synchronize generation and consumption. The
current paper presents areview on the different technologies used to store ...

Hydrogen can be stored in the interstitial sites of the lattices of intermetallic compounds. To date, intermetallic
compound LaNi5 or related ...

Tritium, a radioactive isotope of hydrogen, is exceptionally rare and valuable. The safe storage, controlled
release and efficient capture of tritium are...

Hydride-forming alloys are currently considered reliable and suitable hydrogen storage materials because of
their relatively high volumetric densities, and reversible H2 ...

Inventing an effective method to store large amounts of hydrogen at room temperature is one of the key
challenges in devel oping a hydrogen-based economy. Metal hydrides ...

The review provides a comprehensive analysis of recent advances in the most appealing solid-state hydrogen
storage alloys (HSAs), with afocus on their de-/hydrogenation properties and cycling stability.

To run a sustainable society, hydrogen is considered as one of the most reliable option for clean and carbon
free energy carrier. Hydrogen can be prod...

After being activated, TiFe alloys are widely concerned for their high hydrogen storage density due to their
large reversible absorption and desorption capacity of hydrogen at room ...
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Within a few years, hydrogen is expected to play a maor role as the source of power in vehicles. Several
research efforts are being spent in order to find the suitable alloys to storage and ...

In the past years, some new systems with metastable structures, such as ultra-fine nanocrystalline alloys,
amorphous alloys, nanoglass alloys, immiscible alloys, high-entropy alloys, ...

From the preliminary investigation, the maximum storage capacity in this system was observed to be 1.78
wit%, which is comparable to other hydrogen storage ...

In this review article, the fundamentals of electrochemical reactions involving metal hydrides are explained,
followed by areport of recent ...

Recently, a new class of aloys, namely, high-entropy alloys (HEAS), started to be investigated for hydrogen
storage as they can form metal ...

The research and development of materials suitable for hydrogen storage has received a great deal of attention
worldwide. Due to the safety risks ...

Body-centered cubic (BCC)-type alloys possess a high theoretical hydrogen storage capacity, yet their high
cost, limited effective hydrogen storage ca...

Of the numerous candidate alloys for storing hydrogen, magnesium (Mg)-based aloys have been
progressively attracting great attention owing to their abundance, low densities, and ...

This review summarizes recent research progress on HEASs for hydrogen storage. First, the history and basic
concepts of HEAs are systematically introduced. Furthermore, recent developmentsin...

High entropy aloys (HEAS) have gained attention for solid-state hydrogen storage due to their unique
properties, including lattice distortion and the...

As it is understood that hydrogen can be stored in the chemical form in metal hydrides due to their strong
tendency to form covalent bonds with metallic atoms....

Hydride-forming alloys are currently considered reliable and suitable hydrogen storage materials because of
their relatively high volumetric ...

Among the most promising solutions are hydrogen storage aloys, materials that can absorb and release
hydrogen under controlled conditions, offering a pathway to compact, reliable, ...
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The hydride-forming alloys and intermetallic compounds are found to be the most important families of
hydrogen storage materials. Multicomponent alloys consisting of five or more....

1. Introduction Metal hydrides (MHSs) are chemical compounds that form when hydrogen reacts with metals or
aloys. The formation of these compounds offers an opportunity to utilize them ...

The first component of con-ventional hydrogen-storage alloys is a hydride-forming element A, which readily
interacts with hydrogen to produce a stable hydride that generates alarge amount of heat ...

In the search for alternative fuels, hydrogen is the ideal candidate as a clean energy carrier for both
transportation and stationary applications. The storage of hydrogen in the form of ...

1) Using a simple strategy combining CALPHAD method and the correlation of the BCC phase VEC
parameter with thermodynamic hydrogen storage properties, we were able to ...
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