
Inorganic positive electrode materials for
batteries

What are inorganic electrode materials?

In recent years, significant progress has been made in the study of the design of inorganic electrode materials.

Herein, we review the cathode materials (Prussian blue and its analogues, layered oxides and polyanionic

compounds) and the anode materials (antimony-based, selenium-based and bismuth-based compounds).

 

What is a positive electrode for a lithium ion battery?

Positive electrodes for Li-ion and lithium batteries (also termed "cathodes") have been under intense scrutiny

since the advent of the Li-ion cell in 1991. This is especially true in the past decade.

 

What materials are used in a cathode and anode electrode?

Herein, we review the cathode materials (Prussian blue and its analogues, layered oxides and polyanionic

compounds) and the anode materials (antimony-based, selenium-based and bismuth-based compounds). On

the basis of previous work, the structural design principles for improving the performance of electrode

materials are reasonably summarized.

 

Are inorganic electrode materials suitable for high-performance PIBS?

As electrode materials are the key factors to determine the electrochemical performance of devices, relevant

research is being carried out to build high-performance PIBs. In recent years, significant progress has been

made in the study of the design of inorganic electrode materials.

 

Are inorganic solid electrolytes relevant to solid-state batteries?

Fast-ion conductors or solid electrolytes lie at the heart of the solid-state battery concept. Our aim in this

Review is to discuss the current fundamental understanding of the material properties of inorganic solid

electrolytes that are relevantto their integration in solid-state batteries,as shown in Fig. 1.

 

What are examples of metal-based inorganic electrode materials in PIBS?

Structural examples of metal-based inorganic electrode materials in positive and negative electrodes of PIBs

As we all know, PB is the first synthetic dye made from a mixture of carmine, ferric sulfate and cyanide.

The present paper aims at providing a global and critical perspective on inorganic electrode materials for

lithium-ion batteries categorized by their reaction mechanism and structural dimensionality. Specific emphasis

is put on recent research in the field, which beyond the chemistry and microstructure of the materials

themselves also involves ...

Rechargeable potassium-ion batteries (PIBs) have great potential in the application of electrochemical energy

storage devices due to the low cost, the abundant resources and the low standard reduction potential of

potassium. As electrode materials are the key factors to determine the electrochemical performance of devices,
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relevant research is being carried out to build ...

Different from other reviews on potassium-ion battery electrode materials [3, 10], this review not only

introduces the influence of inorganic materials on the performance, but also presents the ...

Layered oxides, such as Na x MeO 2 (Me = transition metal, x = 0-1), are believed to be the most promising

positive electrode materials for Na-ion batteries because of their high true density, large capacities, high

working potentials, and reversibility.

Herein, we review the current development of inorganic cathode materials targeting for the exploration and

development of high-performance potassium ion batteries on introducing (i) inorganic cathode materials

including Prussian blue and its analogs, layered metal oxides, and polyanionic inorganic materials, (ii) the

crystal structure, storage ...

This review provides an overview of the major developments in the area of positive electrode materials in both

Li-ion and Li batteries in the past decade, and particularly in the past few years. Highlighted are concepts in

solid-state chemistry and nanostructured materials that conceptually have provided new opportunities for

materials ...

Layered oxides, such as Na x MeO 2 (Me = transition metal, x = 0-1), are believed to be the most promising

positive electrode materials for Na-ion batteries because of ...

Inorganic anode materials for SIBs divided mainly 3 sections: ... (DMC-EC) (50%/50% by volume). Mostly

positive electrode has carbon-based materials such as graphite, graphene, and carbon nanotube. Na + ions

diffuse into these materials in the reverse process (battery discharge). These ions return back to negative

electrode. During the process, a device or LED lamb can be ...

Organic battery materials have thus become an exciting realm for exploration, with many chemistries available

for positive and negative electrode materials. These extend from Li-ion storage to Na-ion and K-ion, 3 with

recent developments showcasing great potential and superior performances for divalent (Mg 2+, Ca 2+, Zn 2+

) and even trivalent (Al 3+ ) cation ...

Organic material electrodes are regarded as promising candidates for next-generation rechargeable batteries

due to their environmentally friendliness, low price, structure diversity, and flexible molecular structure

design. However, limited reversible capacity, high solubility in the liquid organic electrolyte, low intrinsic

ionic/electronic conductivity, and low ...

This review summarizes recent efforts to apply electrode materials for Li-ion batteries with multi-electron

reaction, Li-S batteries, and efficient electrocatalysts for Li-O 2 batteries. The methods to enhance the cycling

and rate ...
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This Review describes recent progress in the fundamental understanding of inorganic solid electrolytes, which

lie at the heart of the solid-state battery concept, by addressing key issues in...

In this article, we provided a summary of three key approaches to improve the performance of CSEs: (i)

Surface treatment, concentration adjustment, and morphology and size tailoring of filler to increase ionic

conductivity, (ii) Introducing 3D scaffolds and constructing optimal space charge layer to inhibit lithium

dendrite growth, (iii ...

Different from other reviews on potassium-ion battery electrode materials [3, 10], this review not only

introduces the influence of inorganic materials on the performance, but also presents the design strategies of

planar structure, hetero-atom doping and lattice frame for all types of electrode materials to improve the

electrochemical ...

Polymeric electrode materials (PEMs) are the most attractive organic materials in metal-ions batteries (MIBs),

endowing molecular diversity, structure flexibility, renewable organic abundance, and eco-friendliness.

However, PEMs still suffer from significant issues, including poor electronic conductivity, huge volume

variation, and, most importantly, the ...

Mg cell is one of the promising candidate to replace to Li-ion batteries thanks to its advantages such as more

abundance, cheaper and most importantly, the safety for the users. Positive electrode study is an important

field in its development. Not only inorganic materials, but also the organic positive electrode research remains

a major challenge to its potential use.
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