
Negative electrode materials for new
energy batteries

Are negative electrode materials suitable for high-energy aqueous Li-ion batteries?

For achieving durable and high-energy aqueous Li-ion batteries, the development of negative electrode

materials exhibiting a large capacity and low potential without triggering decomposition of water is crucial.

Herein, a type of a negative electrode material (i.e., Li x Nb 2/7 Mo 3/7 O 2) is proposed for high-energy

aqueous Li-ion batteries.

 

Are metal negative electrodes reversible in lithium ion batteries?

Metal negative electrodes that alloy with lithium have high theoretical charge storage capacity and are ideal

candidates for developing high-energy rechargeable batteries. However,such electrode materials show limited

reversibilityin Li-ion batteries with standard non-aqueous liquid electrolyte solutions.

 

Are metal negative electrodes suitable for high energy rechargeable batteries?

Nature Communications 14,Article number: 3975 (2023) Cite this article Metal negative electrodes that alloy

with lithium have high theoretical charge storage capacity and are ideal candidatesfor developing high-energy

rechargeable batteries.

 

Are negative electrodes suitable for high-energy systems?

Current research appears to focus on negative electrodes for high-energy systems that will be discussed in this

review with a particular focus on C, Si, and P.

 

What is the difference between a negative electrode and a conventional electrode?

In contrast, the choice of negative electrode materials is limited, and the hydrogen evolution reaction cannot

be easily avoided at the surfaces of conventional negative electrode materials (e.g., graphite used for

commercial LIBs).

 

What are the limitations of a negative electrode?

The limitations in potential for the electroactive materialof the negative electrode are less important than in the

past thanks to the advent of 5 V electrode materials for the cathode in lithium-cell batteries. However,to

maintain cell voltage,a deep study of new electrolyte-solvent combinations is required.

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 cathode and anode materials can

potentially satisfy the present and future demands of high energy and power density (Figure 1(c)) [15, 16].For

instance, the battery ...

Lithium (Li) metal is widely recognized as a highly promising negative electrode material for next-generation

high-energy-density rechargeable batteries due to its exceptional specific capacity (3860 mAh g -1), low ...
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Supercapacitors and batteries are among the most promising electrochemical energy storage technologies

available today. Indeed, high demands in energy storage devices require cost-effective fabrication and robust

electroactive materials. In this review, we summarized recent progress and challenges made in the

development of mostly nanostructured materials as well ...

Hard carbon (HC) is a promising negative-electrode material for Na-ion batteries. HC electrochemically stores

Na + ions, resulting in a non-stoichiometric chemical composition depending on their nanoscale structure,

including the carbon framework, and interstitial pores.

This study describes a high-energy and durable aqueous battery system with metastable and nanosized

Mo-based oxides used as high-capacity negative electrodes. A wider electrochemical window is achieved with

concentrated aqueous electrolytes through which highly reversible Li storage without the decomposition of

water molecules is achieved for ...

As a new class of crystalline porous polymers, covalent organic frameworks (COFs) were first synthesized in

2005. 20, 21 Their regular network structures with strong covalent bonds effectively alleviated the issue of

rapid ...

This study describes a high-energy and durable aqueous battery system with metastable and nanosized

Mo-based oxides used as high-capacity negative electrodes. A wider electrochemical window is achieved with

...

The development of advanced rechargeable batteries for efficient energy storage finds one of its keys in the

lithium-ion concept. The optimization of the Li-ion technology urgently needs improvement for the active

material of the negative electrode, and many recent papers in the field support this tendency. Moreover, the

diversity in the ...

Several new electrode materials have been invented over the past 20 years, but there is, as yet, no ideal system

that allows battery manufacturers to achieve all of the requirements for vehicular applications. The state of the

technology at present is such that there are several competing configurations utilizing different electrode

materials, intended for different applications.

Lithium (Li) metal is widely recognized as a highly promising negative electrode material for next-generation

high-energy-density rechargeable batteries due to its exceptional specific capacity (3860 mAh g -1), low

electrochemical potential (-3.04 V vs. standard hydrogen electrode), and low density (0.534 g cm -3).

All-solid-state batteries (ASSB) are designed to address the limitations of conventional lithium ion batteries.

Here, authors developed a Nb1.60Ti0.32W0.08O5-? negative electrode for ASSBs, which ...
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Fabrication of new high-energy batteries is an imperative for both Li- and Na-ion systems in order to

consolidate and expand electric transportation and grid storage in a more ...

Metal negative electrodes that alloy with lithium have high theoretical charge storage capacity and are ideal

candidates for developing high-energy rechargeable batteries. However, such...

So far to the best of our knowledge, no zero-strain negative electrode material is available for sodium-ion

batteries although a few types of negative electrode materials have been reported to be ...

Metal negative electrodes that alloy with lithium have high theoretical charge storage capacity and are ideal

candidates for developing high-energy rechargeable batteries. ...

The development of advanced rechargeable batteries for efficient energy storage finds one of its keys in the

lithium-ion concept. The optimization of the Li-ion ...
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