
Amorphous electrochemical energy
storage

Can amorphous materials be used for electrochemical energy storage?

Recently,amorphous materials have attracted a lot of attention due to their more defects and structure

flexibility,opening up a new way for electrochemical energy storage. In this perspective,we summarize the

recent research regarding amorphous materials for electrochemical energy storage.

 

Are amorphous electrodes suitable for next-generation energy storage systems?

The unique crystalline structure, synthesis methods, and applications of the amorphous electrode with lower

bandgap and abundant defects are reviewed. Electrochemical batteries and supercapacitors are considered

ideal rechargeable technologies for next-generation energy storage systems.

 

What are the challenges of amorphous materials in energy storage fields?

The challenges of amorphous materials in energy storage fields. Geometrical crystallography is a modern

theory to illuminate the ideal crystal structure. However, materials' atomic arrangements are always far from

the actual structure due to defects and disordered domains.

 

Which amorphous structure has the best energy storage properties?

The amorphous TiS 4showed the best energy storage properties with 206 mA h g -1 after 1000 cycles. The

flexible amorphous structure was conducive to releasing the strain due to the insertion of large Al ions and

provided more storage sites and diffusion pathways,resulting in significant multivalent metal-ions storage.

 

How can amorphous electrodes improve energy storage performance?

Many efforts have been done to improve the energy storage performance of amorphous electrodes,such as

constructing heterostructure(amorphous/crystal composites and hybrid with carbon),defects engineering

(vacancies and heteroatoms doping),and morphological control (3D architecture and 2D ultra-thin nanosheets).

 

Are amorphous/crystalline heterogeneous interfaces suitable for energy storage and conversion?

Current issues and personal perspectives in the construction of amorphous/crystalline heterogeneous interfaces

are described. Amorphous nanomaterials have emerged as potential candidates for energy storage and

conversionowing to their amazing physicochemical properties.

materials for electrochemical energy storage. This review covers the advantages and features of amorphous

materials, the synthesis strategies to prepare amorphous materials, as well as the application and modification

of amorphous electrodes in energy storage fields. Finally, the challenges and

Amorphous materials, which bear a unique entity of randomly arranged atoms, have aroused a great deal of

attention in the field of electrochemical energy storage and conversion recently due to their specific

characteristics, such as intrinsic isotropy, defect distribution, and structural flexibility. Here, recent progress in
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exploring amorphous ...

Amorphous materials, which bear a unique entity of randomly ar-ranged atoms, have aroused a great deal of

attention in the field of electrochemical energy storage and conversion recently due to their specific

characteristics, such as intrinsic isotropy, defect distri ...

In this review, we aim to outline the achievements made in recent years in the development of 3D

self-supported amorphous nanomaterials for a broad range of energy ...

Amorphous nanomaterials have emerged as potential candidates for energy storage and conversion owing to

their amazing physicochemical properties. Recent studies ...

In this perspective, we summarize the recent research regarding amorphous materials for electrochemical

energy storage. This review covers the advantages and features of amorphous materials, the synthesis

strategies to prepare amorphous materials, as well as the application and modification of amorphous electrodes

in energy storage fields ...

In this review, we aim to outline the achievements made in recent years in the development of 3D

self-supported amorphous nanomaterials for a broad range of energy storage and conversion processes. We

firstly summarize different synthetic strategies employed to synthesize 3D nanomaterials and to tailor their

composition, morphology, and ...

Amorphous materials with unique structural features of long-range disorder and short-range order are

emerging as prospective electrodes for electrochemical energy storage and conversion due to their

advantageous properties such as intrinsic isotropy, abundant active sites, structural flexibility, and fast ion

diffusion. Amorphous-material-based electrodes with high ...

Metal-organic frameworks (MOFs), a well-known coordination network involving potential voids, have

attracted attention for energy conversion and storage. As far as is known, MOFs are not only believed to be

crystalline. Emerging amorphous MOFs (aMOFs) are starting as supplementary to crystalline MOF (cMOF) in

various electrochemical energy fields ...

Amorphous nanomaterials have emerged as potential candidates for energy storage and conversion owing to

their amazing physicochemical properties. Recent studies have proved that the manipulation of amorphous

nanomaterials can ...

The performance of electrochemical energy storage devices is significantly influenced by the properties of key

component materials, including separators, binders, and electrode materials. This area is currently a focus of

research. Carbon is the most commonly utilized component material, and it has garnered significant interest

because of its high ...
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In-depth structure-activity relationships with aMOF chemistry are highlighted in the typical electrochemical

energy conversion like water oxidation and energy storage, ...

Vanadium oxides have attracted extensive interest as electrode materials for many electrochemical energy

storage devices owing to the features of abundant reserves, low cost, and variable valence. Based on the

in-depth understanding of the energy storage mechanisms and reasonable design strategies, the performances

of vanadium oxides as ...

Vanadium oxides have attracted extensive interest as electrode materials for many electrochemical energy

storage devices owing to the features of abundant reserves, low ...

Li-S batteries have high theoretical specific energy of 2600 Wh kg -1 and considered as potential candidates

for the next-generation electrochemical energy storage system. However, the sluggish kinetics and shuttling

effects hinder the practical applications of Li-S batteries. HEOs have been used in Li-S batteries to catalyze

the conversion of ...

Vanadium oxides have attracted extensive interest as electrode materials for many electrochemical energy

storage devices owing to the features of abundant reserves, low cost, and variable valence. Based on the

in-depth understanding of the energy storage mechanisms and reasonable design strategies, the performances

of vanadium oxides as electrodes for batteries ...
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