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Are high-voltage positive electrode materials suitable for lithium-ion batteries?

DOE PAGES&#174; Journal Article: High-voltage positive electrode materials for lithium-ion batteries The

ever-growing demand for advanced rechargeable lithium-ion batteries in portable electronics and electric

vehicles has spurred intensive research efforts over the past decade.

 

What are high-voltage positive electrode materials?

This review gives an account of the various emerging high-voltage positive electrode materials that have the

potential to satisfy these requirements either in the short or long term, including nickel-rich layered oxides,

lithium-rich layered oxides, high-voltage spinel oxides, and high-voltage polyanionic compounds.

 

Are high-voltage positive electrode materials suitable for sulfide all-solid-state lithium batteries?

Nature Communications 16,Article number: 112 (2025) Cite this article The application of high-voltage

positive electrode materials in sulfide all-solid-state lithium batteries is hinderedby the limited oxidation

potential of sulfide-based solid-state electrolytes (SSEs).

 

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 advanced lithium-ion batteries?

In particular, the recent trends on material researches for advanced lithium-ion batteries, such as layered

lithium manganese oxides, lithium transition metal phosphates, and lithium nickel manganese oxides with or

without cobalt, are described.

 

What is a lithium ion battery?

Lithium-ion batteries consist of two lithium insertion materials,one for the negative electrode and a different

one for the positive electrode in an electrochemical cell. Fig. 1 depicts the concept of cell operation in a simple

manner . This combination of two lithium insertion materials gives the basic function of lithium-ion batteries.

The key to sustaining the progress in Li-ion batteries lies in the quest for safe, low-cost positive electrode

(cathode) materials with desirable energy and power capabilities. One approach to ...

The lithium-ion battery generates a voltage of more than 3.5 V by a combination of a cathode material and

carbonaceous anode material, in which the lithium ion reversibly inserts and extracts. Such electrochemical

reaction proceeds at a ...

Nickel-rich layered oxides are the most promising large-capacity positive electrode, as they deliver a specific
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capacity greater than 200 mA h g -1 (). 12-14 Lithium-rich layered oxides are ...

The ever-growing demand for advanced rechargeable lithium-ion batteries in portable electronics and electric

vehicles has spurred intensive research efforts over the past decade. The key to ...

The key to sustaining the progress in Li-ion batteries lies in the quest for safe, low-cost positive electrode

(cathode) materials with desirable energy and power capabilities. ...

The application of high-voltage positive electrode materials in sulfide all-solid-state lithium batteries is

hindered by the limited oxidation potential of sulfide-based solid-state...

The key to sustaining the progress in Li-ion batteries lies in the quest for safe, low-cost positive electrode

(cathode) materials with desirable energy and power capabilities. One approach to boost the energy and power

densities of ...

Fig. 1 Schematic of a discharging lithium-ion battery with a lithiated-graphite negative electrode (anode) and

an iron-phosphate positive electrode (cathode). Since lithium ...

Progresses on advanced electrolytes engineering for high-voltage lithium metal batteries. ... lithium metal is

regarded as a promising anode material for next generation high ...

Introduction In an advanced rocking-chair lithium battery [1- 3], the as-prepared lithiated positive electrode

mate- rial deintercalates lithium at about 4 V versus Li, a very high ...

Compared with current intercalation electrode materials, conversion-type materials with high specific capacity

are promising for future battery technology [10, 14].The rational matching of ...

The main publications of recent years devoted to functional materials for positive electrodes of rechargeable

lithium-ion batteries destined to work at the potential more positive ...

various emerging high-voltage positive electrode materials that have the potential to satisfy these requirements

either in the short or long term, including nickel-rich layered oxides, lithium-rich ...

We utilized this multilayered structure for a lithium metal battery, as shown in Figure 5d. Lithium metal anode

is well-known as one of the ultimate anode materials due to its ...

This review gives an account of the various emerging high-voltage positive electrode materials that have the

potential to satisfy the requirements of lithium-ion batteries either in the short or ...

positive electrode active materials for high-voltage sodium-based batteries Semyon D. Shraer 1,2, Nikita D.
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