
Mg-based compounds for hydrogen and
energy storage

Are magnesium based compounds a potential hydrogen storage material?

open access Abstract Over the last decade's magnesium and magnesium based compounds have been

intensively investigated as potential hydrogen storageas well as thermal energy storage materials due to their

abundance and availability as well as their extraordinary high gravimetric and volumetric storage densities.

 

Can mg-based compounds be used for hydrogen storage?

One of the most promising routes which allows utilizing Mg-based compounds for hydrogen storage

applications is to destabilize them with light-weight complex metal hydrides to form the so-called reactive

hydride composites (RHCs) [61,, , , ].

 

Are magnesium hydride and magnesium based systems suitable for hydrogen storage?

Magnesium hydride and magnesium based systems are considered suitable candidatesfor hydrogen storage

applications as well as due to their relatively high reaction enthalpy for thermal energy storage. Over the last

fifty years a large number of scientific achievements were made to modify the hydrogen storage properties of

this material family.

 

What are Mg-based hydrogen storage materials?

Mg-based hydrogen storage materials can be generally fell into three categories,i.e.,pure Mg,Mg-based

alloys,and Mg-based composites. Particularly,more than 300 sorts of Mg-based hydrogen storage alloys have

been receiving extensive attention  because of the relatively better overall performance.

 

Where did mg based hydrogen storage materials come from?

The Mg-based hydrogen storage materials were first investigated at Brookhaven National Laboratory,where

Reilly and Wiswall prepared Mg 2 Ni in an induction furnace under argon and introduced the reaction of

hydrogen with Mg-Ni alloys at elevated temperatures and pressures .

 

Are mg-Co alloys a hydrogen storage material?

The Mg-Co alloys,particularly the Mg 2 Co intermetallic compound,have been studied as potential hydrogen

storage materialsdue to their high hydrogen storage capacity and good reversibility . The Mg 2 Co alloy has a

theoretical hydrogen storage capacity of 4.5 wt.% and a desorption temperature of around 300-350 &#176;C .

Compared with Li, Mg-based materials show great potential as new energy sources, meanwhile, exhibiting

higher mechanical strength than aluminum (Al) alloys and steel [16], [17], [18].They are known for their

efficiency and safety in H 2 production and storage, as well as their environmental-friendly nature and high

energy density. Mg resources are abundant in nature and its H 2 ...

Hydrogen energy, as a clean and sustainable energy source, holds the promise of becoming a crucial
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component of the future energy landscape. Magnesium-based solid-state hydrogen storage materials stand out

due to their theoretical capacity of 7.6 wt.% and the ability to maintain stability under ambient conditions,

making them highly promising candidates.

The concept of hydrogen energy system, proposing the transfer of power engineering industry and transport to

hydrogen, was born in mid 1970s, against a background of the worldwide oil crisis [6], [7]. ... Mg-based

hydrogen storage materials offer a promising solution to address this issue owing to their high hydrogen

storage density and safety ...

on Mg based compounds for hydrogen and energy storage [20] and on magnesium hydride based materials

[21]. In the present review, the group gives an overview of the most recent developments in synthesis and

hydrogenation properties of Mg ...

The on-board hydrogen storage needs light, compact, and affordable system to replace the compressed

hydrogen tanks. MgH 2 is regarded as one of the most promising candidates for solid-state hydrogen storage.

Due to the thermodynamically stable Mg-H bond, the poor dissociation ability of H 2 molecules and

recombination ability of H atoms on Mg surface, ...

DOI: 10.1016/j.jallcom.2020.154865 Corpus ID: 216182360; Magnesium-based hydrogen storage

compounds: A review @article{Ouyang2020MagnesiumbasedHS, title={Magnesium-based hydrogen storage

compounds: A review}, author={Liuzhang Ouyang and Fen Liu and Hui Wang and Jiangwen Liu and

Xusheng Yang and Lixian Sun and Min Zhu}, journal={Journal of Alloys ...

From a technological point of view, the hydrides Mg 6 Co 2 H 11 and Mg 2 CoH 5 are attractive for storage

applications due to their high gravimetric (4.0 wt.% and 4.5 wt.% hydrogen, respectively) and volumetric

(&gt;90 kg m 3) hydrogen storage capacities. However, the complexity of the Mg-Co-H system, with different

hydride phases and the absence ...

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 ...

The hydrogen-based energy storage is beneficial in energy intensive systems (>= 10 kWh) operating in broad

ranges of units power (1-200 kW), particularly when the footprint of the system has to be limited. ... Hydrogen

sorption and electrochemical properties of intermetallic compounds La 2 MgNi 9 and La 1.9 Mg 1.1 Ni 9.

Russ. Chem. Bull., 65 ...

Mg-based materials have been widely researched for hydrogen storage development due to the low price of

Mg, abundant resources of Mg element in the earth''s crust and the high hydrogen capacity (ca. 7.7 mass% for

MgH 2).However, the challenges of poor kinetics, unsuitable thermodynamic properties, large volume change
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during hydrogen sorption ...

ing that the essence of the hydrogen ab/de-sorption process of Mg-based hydrogen storage composites is the

bonding and breaking of Mg and H atoms, the nanosizing of MgH 2 has promising applications in the

improvement of thermody - namics and kinetics of Mg-based hydrogen storage materi-als. Furthermore, it is

important to distinguish between grain

these compounds connect energy production and storage with a future hydrogen economy. Mg-based metal

hydrides can be used as solid-state hydrogen storage materials for fuel cell cars, as a hydrogen source for fuel

cell auxiliary power units, for the storage of high-temperature heat in industrial processes and in power

Catalysts provide active sites for hydrogen activation and can enhance the kinetics of de/hydrogenation

reactions. The hydrogen storage mechanism of Mg-based hydrogen storage materials mainly involves

hydrogen dissociation and diffusion processes whose activation energies are ~1.4 eV and ~0.16 eV,

respectively [116]. Therefore, many ...

Based on the current progress, finding reversible systems with high hydrogen capacity and effectively tailored

reaction enthalpy offers a promising route for tuning the thermodynamics of Mg-based hydrogen storage

alloys.

The inset is the concept of heat storage based on Mg/MgH2 material for excess solar energy storage. Physical

properties of different types of heat storage materials.

1838 Y. Shang, C. Pistidda, G. Gizer et al. / Journal of Magnesium and Alloys 9 (2021) 1837-1860 portion of

the stored energy is consumed for the compression work, about 213 to 18% of the LHV is needed when hydro-

gen is compressed to 700 bar [15].Hydrogen storage 6in liq- uid form implies an energetically unfavorable

2deep cooling to -253 &#176;C.

2. Technical Limitations of Mg-Based Hydrogen Storage The use of Mg-based materials for onboard

hydrogen storage has several drawbacks. These drawbacks include slow kinetics and an undesirable

desorption temperature [10]. The idea that solid-state hydrogen storage would be important in the future

transportation

At present, most of the industrialized anode materials for Ni-MH batteries are La-Mg-Ni-based alloys [11, 12],

but many years have stopped here, and the hydrogen storage alloys that can be applied in practice have not

made breakthrough progress  order to improve the hydrogen storage performance of alloys, researchers

designed alloys with different ...

Hydrogen is a clean-burning fuel that can be converted to other forms. of energy without generating any

greenhouse gases. Currently, hydrogen is stored either by compression to high pressure (&gt;700 bar) or
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cryogenic ...

Hydrogen storage efficiency is essential for a booming clean hydrogen energy economy. Mg-based hydrogen

storage materials have been intensively investigated due to their advantages of high theoretical storage

capacity, satisfactory reversibility and natural abundance. ... [28], [29]] and other compounds [[30], [31] ...

Mg-based compounds are proposed as the optimal solution for hydrogen storage [2, 3], thermal energy storage

(TES) [19, 20], and conversion-type electrodes for lithium-ion batteries [21, 22], given that some drawbacks

are resolved.For storage applications, improvement in the thermodynamics and kinetics of hydrogen sorption

reaction, as compared to MgH 2, is ...

Mg-based metal hydrides can be used as solid-state hydrogen storage materials for fuel cell cars, as a

hydrogen source for fuel cell auxiliary power units, for the storage of high-temperature ...

Hydrogen is an ideal clean energy because of its high calorific value and abundance of sources. However,

storing hydrogen in a compact, inexpensive, and safe manner is the main restriction on the extensive

utilization of hydrogen energy. Magnesium (Mg)-based hydrogen storage material is considered a reliable

solid hydrogen storage material with the ...

Magnesium and magnesium-based alloy hydrides remain attractive hydrogen storage materials owing to high

hydrogen capacity and rich reserves in the earth''s crust. A high stability of hydride and sluggish

hydriding/dehydriding kinetics at practical temperatures for the materials drove researchers into alloying with

other elements, using different preparation ...

Magnesium hydride owns the largest share of publications on solid materials for hydrogen storage. The

Magnesium group of international experts contributing to IEA Task 32 Hydrogen Based Energy ...

As a kind of cost-efficient hydrogen storage materials with high hydrogen capacity and light weight,

Mg-based alloys have attracted much attention. This review introduces an effective technique in producing

bulk ultrafine-grained (UFG) Mg alloys and promoting its hydrogen storage property, namely, equal-channel

angular pressing (ECAP). This paper ...

While Mg-based compounds exhibit high hydrogen storage capacity, its high operation temperature

characteristics have limited practical applications. In this review, the impact of compositeization, ca...

Magnesium (Mg)-based materials exhibit higher hydrogen-storage density among solid-state hydrogen-storage

materials (HSMs). Highly reliable hydrolysis can be achieved using them for ...
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