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Metal-air batteries, especiadly the Li-air and Zn-air ones, have garnered extensive attention and research
efforts due to their high theoretical specific energy, safety, and environmental friendliness. Nevertheless, the
dluggish kinetics of the cathodes is one of the key factors hindering their practical electrochemical
performance. To address thisissue, utilizing ...

1 Department of Civil Engineering and Architecture, Zhejiang Industry Polytechnic College, Shaoxing, Ching;
2 Department of Research and Development, Zhejiang Runtu CO. LTD., Shaoxing, China; In order to explore
the methods of energy saving and promoting energy regeneration, this paper presents the synthesis and
application of new high ...

In the direct powder formation route, Al-Si aloy powders were spheroidized into spheres and encapsulated
within Al 2 O 3 powder shells with the help of ... alowing latent heat storage by means of melting and
solidification at stable temperatures and with a high overall energy storage density in the temperature range
which characterizes their ...

Fig. $ Electrochemica characterization of battery alloy powder. Fig. 7 Continuous pci investigation of
hydrogen storage aloys. Instrument for measuring the equilibrium hydrogen pressure in aloy samples at
temperatures from room temperature to 400 ~ which is difficult to obtain due to the relatively small range of

Additionally, the expansion and contraction occurring during cycles contribute to the pulverization of the alloy
powder, which, in turn, exposes fresh surfaces that are susceptible to oxidation. Consequently, the degradation
of the electrode is further exacerbated [7]. ... Journal of Energy Storage, Volume 92, 2024, Article 112107.
M.S. Hossain ...

Magnesium metal is considered to be a promising candidate for hydrogen storage due to its higher hydrogen
capacity, lower specific weight and richer natural resources [1], [9].Nevertheless, pure Mg is with higher
hydrogen desorption temperature (573 K) and very poor hydriding/dehydriding kinetic properties [1].0n the
contrary magnesium-containing alloys...

The crushed alloy powder was loaded into a stainless-steel container attached to a homemade Sieverts
apparatus, and the first hydrogenation studies were performed. ... Magnesium based materials for hydrogen
based energy storage: past, present and future. Int J Hydrogen Energy, 44 (2019), pp. 7809-7859,
10.1016/j.ijhydene.2018.12.212.

The solid-state hydrogen storage method is considered to be an excellent way of safely storing this gas [[1],

[2], [3], [4]].Meta hydrides are known as good candidates for solid-state hydrogen storage due to their
sufficiently high gravimetric hydrogen capacity, extraordinarily high volumetric capacity (up to 150 kg H 2 /m
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3) and desirable working temperature and pressure ...

In this paper, Mg 2 Ni hydrogen storage alloy powder was prepared by high-energy ball milling mechanical
alloying method, and the influence of stirring shaft rotation speed, ball milling time, and different sizes of ball
mills on the formation time, powder morphology, and crystal structure of Mg 2 Ni alloy during ball milling
was studied. The results show that the Mg 2 ...

In addition, the particles have a thin oxide layer on the surface, improving the stability and enabling the higher
effective Al-Si aloy content for thermal storage, thereby resulting in greater latent heat values. These
characteristics make such particles well-suited for applications in high-temperature phase-change thermal
energy storage.

Hydrogen, as a form of chemical storage, is expected to play an important role in a future energy economy
based on environmentally clean sources and carriers, with principal strength points in its light weight, high
energy density and abundance [8].The principal advantages to use hydrogen rely on its possible carbon-free
production by means of ...

The transition from traditional energy carriers to renewable, energy-, and resource-saving production
technologies raises a number of challenges, among which one of the key is the development and creation of
efficient energy storage systems. One of the most promising intermediate energy carriersis hydrogen dueto its
high specific heat of combustion ...

High-entropy alloys (HEAS), also known as "multi-principal element alloys’, expand the library of advanced
materials and demonstrate potential applications in energy storage and catalysis because they possess unique
crystallographic and electronic structures, high mechanical properties, and specia physical characteristics.

Hydrogen can be stored in the interstitial sites of the lattices of intermetallic compounds. To date, intermetallic
compound LaNi5 or related LaNi5-based alloys are known to be practical hydrogen storage materials owing to
their higher volumetric hydrogen densities, making them a compact hydrogen storage method and allowing
stable reversible hydrogen ...

In the direct powder formation route, Al-Si aloy powders were spheroidized into spheres and encapsul ated
within Al 2 O 3 powder shells with the help of organic binder, which were finally sintered at high temperature,
forming Al-SI@AI 2 O 3 capsules with cavities. | sostatic pressing at 50 M Pa and 200 MPa were applied to the
Al-Si cores, in ...

The overall volumetric energy density, including the thermal energy from Equation 1 and the oxidation of the
resulting hydrogen (e.g., reacted or burned with oxygen), amounts to 23.5 kWh L -1 of Al. Thisvalueis more

than twice and ...

The alloy aso showed promising hydrogen storage performance at 45 &#176;C while the energy output at this
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temperature was significantly less due to reduced temperature differential. The study revealed that the LaNi
4.25 Al 0.75 dloy can effectively function as a hydrogen storage material utilizing a heat source at
temperatures of 150 &#176;C-200 ...

This activation method induces further cracks and defects in the powder ... and the cost-competitiveness make
this alloy a potential candidate for energy storage applications (i.e. coupling with fuel cells in stationary
hydrogen storage applications [14]). However, the activation taking place at a high temperature of up to 397
&#176;C isthekey ...

Hydrogen has great potential for use as an industrial fuel, a secondary clean energy source, and a means of
transportation and energy storage. Moreover, it is the perfect energy carrier. Its significant combustion
calorific value, low CO 2 emission, and high energy density (120 MJKkg -1) are the reasons for its prominence
[1],[2]. A safe...

Energy storage alloys are materials designed to efficiently absorb, retain, and release energy. 1. These alloys
are particularly crucial in applications like batteries and capacitors, where energy efficiency and durability are
paramount. ... Employing advanced methodologies, such as powder metallurgy or controlled solidification,
can optimize ...

It can be seen directly from Fig. 12 (c) that the attenuation range of the thermal oxidation properties of the
Al-4.35Li aloy powder is much greater than the 20%-ASL alloy powder, which once again proves that the
AISILi intermetallic compound phase significantly improves the oxidation resistance and the storage stability
of the alloy powders.

2.1 Alloy Design and Phase Formation Predictive Analysis. The predictive analysis of phase formation was
performed using the CALculated PHAse Diagram (CALPHAD) in the Thermo-Calc TM software and
TCHEAS database. [] In the CALPHAD method, a constructed database is combined with simple
thermodynamic models to calculate the Gibbs free energy of ...

To achieve the shift to renewable energies, efficient energy storage is of the upmost importance. Hydrogen as
a chemical energy storage represents a promising technology due to its high gravimetric energy density. ... Ni
powder, La2 O 3 and CaH 2 are ... A panoramic overview of hydrogen storage alloys from a gas reaction

point of view. J...
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