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How to modulate hydrogen storage performance of alloys?

Adjusting the elemental ratiosemerges as the simplest method to modulate the hydrogen storage performance

of alloys. Wu et al.  studied the hydrogen storage performance of TiZrFeMnCrV x (x = 1.0,1.5,2.0 at.%) by

varying the proportion of vanadium.

 

What are hydrogen storage HEAs?

Hydrogen storage HEAs are primarily categorized into three groups based on composition: Ti-V-based

alloys,lightweight alloys,and rare earth-based alloys. While each category exhibits excellent performance in

specific hydrogen storage properties,their overall performance still faces challenges that limit widespread

application.

 

Which hydrogen storage alloy should be used?

The first method,the system should adopt the hydrogen storage alloys with low dehydrogenation enthalpy,such

as TiFe-based alloys and rare earth-based alloys. The TiFe-based alloys are a better choice because of their

higher volume hydrogen storage density,lower raw material costs,higher platform pressure and longer service

life.

 

How do elemental combinations affect hydrogen storage performance?

The study of HEAs' composition and phase formation rules is crucial,as elemental combinations significantly

influence the alloys' microstructure and phase composition,directlyaffecting their hydrogen storage

performance.

 

Can high entropy alloys revolutionize solid-state hydrogen storage?

His research interests include novel magnesium-based hydrogen storage materials, control of second phases in

magnesium alloys, and microstructure-property relationships in metallic materials. Abstract High-entropy

alloys (HEAs) have emerged as a groundbreaking class of materials poised to revolutionize solid-state

hydrogen storage technology.

 

What is the kinetics of hydrogen uptake and release in alloys?

The kinetics of hydrogen uptake and release in the alloys showed an acceleration followed by deceleration

with increasing ball milling time. Notably,the reaction rate was optimal after 10 h of ball milling,with

hydrogen absorption and release predominantly completed within 2500 s.

Abstract The activation procedures of metals and alloys, crucial for hydrogen absorption, pose a significant

challenge in the large-scale application of metal hydrides. This ...

An efficient and safe hydrogen storage method is one of the important links for the large-scale development of
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hydrogen in the future. Because of its low price and simple design, Ti-based ...

High-entropy hydrogen storage alloys possess immense potential for composition-performance modulation,

yet they currently struggle to strike a balance between ...

His research focuses on amorphous and nanocrystalline materials synthesized by mechanochemical synthesis -

mostly according to their utility as hydrogen storage systems ...

High hydrogen absorption and desorption rates are two significant index parameters for the applications of

hydrogen storage tanks. The analysis of the hydrogen absorption and desorption behavior using the ...

To improve the activation performance and kinetic property of the Ti 23 V 40 Mn 37 + 10 wt% ZrNi alloy,

ultrasonic treatment was applied during its solidification. Besides, the ...

The microstructures and phase compositions of the alloys before and after hydrogen absorption/desorption

were characterized, and the activation properties, hydrogen ...

The TiFe alloy produced via this pathway demonstrated a hydrogen storage capacity of approximately 0.71 wt

% after activation at 65 bar, indicating that direct metallothermic reduction of ilmenite sand represents an ...

And the V-free BCC-type alloy, after Ce doping, enabled room-temperature hydrogen absorption, eliminating

the need for high-temperature activation. Ce doping did not significantly affect the activation energy, enthalpy

change, or ...

The interactions between the types of RE elements, the contents of RE elements, the crystal structures, and the

catalysts with the microstructure morphology and hydrogen ...

Considering the disadvantages of low hydrogen storage capacity and poor kinetics of hydrogen storage

materials, our primary focus is to achieve smooth hydrogen ab ...

Key materials for hydrogen storage, particularly in applications such as hydrogen fuel tanks, must exhibit a

combination of desirable properties, including the ability to ...

TiFe alloy is considered an excellent candidate for stationary hydrogen storage owing to its superior hydrogen

storage properties. However, the requisite for activation at high ...

The hydrogen storage properties of magnesium-based hydrogen storage materials after different kinetic

modification are summarized in Table 2, and it can be seen that ...

Rare-earth magnesium-based hydrogen storage alloys suffer from the slowly dehydrogenation rates and overly
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stable thermodynamic properties. Synergistic optimization ...

In this paper, the literature on the modification of alloys in recent years is summarized, and the methods to

improve the properties of magnesium-based hydrogen ...
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