
The earliest negative electrode material
for lithium-ion batteries

What is a negative electrode in a battery?

In commonly used batteries,the negative electrode is graphitewith a specific electrochemical capacity of 370

mA h/g and an average operating potential of 0.1 V with respect to Li/Li +. There are a large number of anode

materials with higher theoretical capacity that could replace graphite in the future.

 

Can a negative electrode be used as a lithium-ion battery material?

To be used as a lithium-ion battery material,it is,however,not enough that the material has a high electronic

conductivity and a high surface area. A good negative electrode material also needs to undergo a reduction

during the lithiation step and an oxidation during the subsequent delithiation step.

 

When was the first lithium ion rechargeable battery invented?

The first lithium-ion rechargeable battery was developed in 1991. Japan's Sony Corporation used a carbon

material as the negative electrode and a lithium cobalt composite oxide as the positive electrode.

Subsequently,lithium-ion batteries revolutionized consumer electronics.

 

What are the recent trends in electrode materials for Li-ion batteries?

This mini-review discusses the recent trends in electrode materials for Li-ion batteries. Elemental doping and

coatingshave modified many of the commonly used electrode materials,which are used either as anode or

cathode materials. This has led to the high diffusivity of Li ions,ionic mobility and conductivity apart from

specific capacity.

 

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.

 

Which metals can be used as negative electrodes?

Lithiummanganese spinel oxide and the olivine LiFePO 4,are the most promising candidates up to now. These

materials have interesting electrochemical reactions in the 3-4 V region which can be useful when combined

with a negative electrode of potential sufficiently close to lithium.

Among other binary oxides that allow true lithium intercalation reactions, nanostructured titanium dioxide

with the anatase structure (nanostructured anatase ...

1 ??&#0183; Lithium metal has long been sought as an anode material for Li-ion batteries due to its high

theoretical capacity (3860 mAh g -1) compared to that of graphite (372 mAh g -1). (1,2) ...
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The physical characters and electrochemical properties of various phases in a Sn-Zn electrode, such as

formation energy, plateau potential, specific capacity, as well as ...

Nanoscale oxide-based negative electrodes are of great interest for lithium ion batteries due to their high

energy density, power density and enhanced safety. In this work, we conducted a case study on mesoporous

TiO2 nanoparticle ...

In the search for high-energy density Li-ion batteries, there are two battery components that must be

optimized: cathode and anode. Currently available cathode materials for Li-ion batteries, such as LiNi 1/3 Mn

1/3 Co 1/3 O 2 (NMC) or LiNi 0.8 Co 0.8 Al 0.05 O 2 (NCA) can provide practical specific capacity values

(C sp) of 170-200 mAh g -1, which produces ...

1 ICGM, Universit&#233; de Montpellier, CNRS, Montpellier, France; 2 R&#233;seau sur le Stockage

&#201;lectrochimique de l''&#201;nergie, CNRS, Amiens, France; Potassium-based ...

Early work by Amin et al. reported the electronic conductivity to be much higher than the ionic ... a negative

bias, here -3.0 V, is applied to the sample, which shifts the whole energy scale by a constant value. ... energy

required to take lithium ions and electrons out of a solid material has been investigated for two prototypical

electrode ...

The first generation of negative electrode materials was pure lithium metal; the second was carbon. ...

Mn-based spinel compounds have been intensively investigated as cathode materials for ...

2 ???&#0183; High-throughput electrode processing is needed to meet lithium-ion battery market demand.

This Review discusses the benefits and drawbacks of advanced electrode ...

Aluminum has excellent intrinsic properties as an anode material for lithium ion batteries, while this

application is significantly underappreciated. ... Al was studied as a potential lithium storage material as early

as 1970s [[5], [6] ... Aluminum negative electrode in lithium ion batteries. J. Power Sources, 97-98 (2001), ...

Lithium-Silicon Compounds as Electrode Material for Lithium-Ion Batteries. Daniel Uxa 1 ... but irreversible

capacity losses are reduced in the first cycle and the Coulomb efficiency stabilizes at a value of almost 100%.

... Yang J., Wang J. and NuLi Y. 2011 Electrodeposited porous-microspheres Li-Si films as negative

electrodes in lithium-ion ...
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