
Potential cathode materials for
lithium-ion batteries

Olivine LiMPO4 (M = Mn, Ni) cathode materials are being widely explored as potential cathode materials for

lithium-ion batteries due to its good structural properties, high potential, and specific capacity reaching ~ 170

mAh g-1. Nevertheless, these cathode materials suffer poor electronic and ionic conductivity, stumbling its

application in electrochemical ...

Among the cathode materials for lithium-ion batteries (LIBs), vanadium oxides have received extensive

attention from researchers due to their abundant reserves and high theoretical specific capacity. Nevertheless,

its low electronic ...

Among all the cathode materials of lithium-ion battery (LIB) family, LiFePO 4 (LFP) is one of the potential

candidates from the application point of view due to its appreciably good theoretical ...

Gas generation of Lithium-ion batteries(LIB) during the process of thermal runaway (TR), is the key factor

that causes battery fire and explosion. Thus, the TR experiments of two types of 18,650 LIB using LiFePO4

(LFP) and LiNi0.6Co0.2Mn0.2O2 (NCM622) as cathode materials with was carried out with different state of

charging (SOC) of 0%, 50% and 100%.The ...

The discovery of stable transition metal oxides for the repeated insertion and removal of lithium ions 1, 2, 3

has allowed for the widespread adoption of lithium-ion battery (LIB) cathode materials in consumer

electronics, such as cellular telephones and portable computers. 4 LIBs are also the dominant energy storage

technology used in electric vehicles. 5 An increase ...

Spinel LiNi0.5Mn1.5O4 with high operating voltage (~4.7 V vs Li/Li+), high theoretical capacity of 148 mAh

g-1, fast lithium ion diffusion kinetics, and potentially low cost is the most potential candidate material for

high energy density LIBs used in plug-in hybrid electric vehicles and pure electric vehicles. However, the high

operating voltage of LiNi0.5Mn1.5O4 ...

Layered oxides are considered prospective state-of-the-art cathode materials for fast-charging lithium-ion

batteries (LIBs) owning to their economic effectiveness, high energy density, and environmentally friendly ...

Layered oxides are considered prospective state-of-the-art cathode materials for fast-charging lithium-ion

batteries (LIBs) owning to their economic effectiveness, high energy density, and environmentally friendly

nature. Nonetheless, layered oxides experience thermal runaway, capacity decay, and voltage decay during

fast charging. This article summarizes ...

This suggests that lithium manganese and nickel oxide are potential cathode materials for lithium-ion

batteries. According to this study of the literature [ 7 ], the high-voltage cathode materials known as Li/Li +

(&gt; 4.0 V vs. Li/Li + ) are regarded as third-generation cathode materials that preserve the high capacity
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(&gt; 200 mAh g -1 ) of ...

Spinel LiMn 2-x Si x O 4 (x &lt; 1) through Si 4+ substitution as a potential cathode material for lithium-ion

batteries. ... Performance improvement of LiMn 2 O 4 as cathode material for lithium ion battery with bismuth

modification. J Power Sources, 2008, 184: 408-413. Article Google Scholar

This article reviews the development of cathode materials for secondary lithium ion batteries since its

inception with the introduction of lithium cobalt oxide in early 1980s.

Lithium-ion batteries (LIBs) dominate the market of rechargeable power sources. To meet the increasing

market demands, technology updates focus on advanced battery materials, especially cathodes, the most

important ...

This Review presents various high-energy cathode materials which can be used to build next-generation

lithium-ion batteries. It includes nickel and lithium-rich layered oxide materials, high voltage spinel oxides,

polyanion, cation ...

Prompted by the increasing demand for high-energy Li-ion batteries (LIBs) in electric vehicles (EVs), the

development of advanced layered cathode materials has attracted significant attention in recent decades.

Advances in in situ and in operando characterization techniques have not only led to the successful

commercialization of these materials but have ...

Developing advanced organic cathodes with significant charge-discharge performances would prove a

potential alternative for traditionally inorganic cathode materials of lithium-ion batteries in the future. Herein,

a conductive polymer as electrode with improved electrochemical performances was reported. Polyaniline

(PANI) with fibrous morphology was ...

''Lithium-based batteries'' refers to Li ion and lithium metal batteries. The former employ graphite as the

negative electrode 1, while the latter use lithium metal and potentially could double ...

In the last decade, lithium-excess cation-disordered rocksalt (DRX) materials have demonstrated the potential

for high energy density with Earth-abundant elements, ...

cathode materials for lithium-ion batteries. In general, cathode materials of lithium-ion batteries should have

some basic characteristics [65-67]. The Gibbs free energy of the reaction between the cathode material and

lithium should be large so that there is a large potential difference between the positive and

Production of effective and inexpensive new material used as a cathode for lithium ion batteries is the main

topic of this study. Thin films of lithium chromium oxide (LiCrO2) were grown onto a glass substrate by

spray pyrolysis using a chemical solution containing lithium acetate Li (CH3COO)2 and chromium trioxide
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(Cr2O3) as precursors. The depositions ...

Ni-rich layered oxide cathode materials hold great promise for enhancing the energy density of lithium-ion

batteries (LIBs) due to their impressive specific capacity. However, the chemical and structural stability issues

associated with the materials containing a high Ni content have emerged as a primary safety concern,

particularly in the context of traction ...

The increasing use of low-cost lithium iron phosphate cathodes in low-end electric vehicles has sparked

interest in Prussian blue analogues (PBAs) for lithium-ion batteries. A major challenge with iron

hexacyanoferrate (FeHCFe), particularly in lithium-ion systems, is its slow kinetics in organic electrolytes and

valence state inactivation in aqueous ones. We have ...

The development of cathode materials with high specific capacity is the key to obtaining high-performance

lithium-ion batteries, which are crucial for the efficient utilization of clean energy and the realization of carbon

neutralization goals. Li-rich Mn-based cathode materials (LRM) exhibit high specific capacity because of both

cationic and anionic redox ...

This review aims to promote the understanding of the structure-performance relationship in the cathode

materials and provide some guidance for the design of advanced cathode materials for lithium-ion and SIBs

from the perspective of ...

This review article provides a reflection on how fundamental studies have facilitated the discovery,

optimization, and rational design of three major categories of oxide ...

We find that in a lithium nickel cobalt manganese oxide dominated battery scenario, demand is estimated to

increase by factors of 18-20 for lithium, 17-19 for cobalt, 28-31 for nickel, and ...

Consequently, considerable research efforts have been directed toward exploring alternative rechargeable

batteries, notably sodium-ion batteries (NIBs) 1-5 and potassium-ion batteries (KIBs). 6-16 Recently, KIBs

have ...

With the popularity of new energy vehicles, the demand for fast charging and rapid discharge is further

increasing. Layered high-nickel ternary materials possess significant potential as cathode materials for electric

vehicle batteries due to their high capacity, low cost, and environmental friendliness. In this paper, lithium

metaborate, lithium hydroxide, and 90 ...

Herein, we summarized recent literatures on the properties and limitations of various types of cathode

materials for LIBs, such as Layered transition metal oxides, spinel ...

The measured mechanical properties of lithium-ion battery materials are reviewed, together with the effects of
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electrolyte immersion, cell charging, and cycling. The micromechanical origin of indentation size effects ...

The layered oxide cathode materials for lithium-ion batteries (LIBs) are essential to realize their high energy

density and competitive position in the energy storage market. However, further advancements of current

cathode materials are always suffering from the burdened cost and sustainability due to the use of cobalt or

nickel elements ...

Among the cathode materials for lithium-ion batteries (LIBs), vanadium oxides have received extensive

attention from researchers due to their abundant reserves and high theoretical specific capacity. Nevertheless,

its low electronic conductivity and poor structural stability lead to its poor electrochemical performance.

Herein, the V2O5 layered nanofibers prepared by electrostatic ...

Of particular focus are lithium-ion cathode materials, many of which are composed of lithium (Li), nickel

(Ni), manganese (Mn), and cobalt (Co), in varying concentrations (Figure 1a). The cathode constitutes more

than 20% of LIB''s overall cost and is a key factor in determining the energy and power density of the battery

(Figure 1b ).

1 Introduction. Lithium-ion batteries (LIBs) play the dominant role in the market of portable electronics

devices and have gradually extended to large-scale applications, such as electric vehicles (EVs) and smart

grids. [] With the rapid development of EVs, superior performance is required for LIBs, especially with high

energy density, high power density, and low cost. []

The most frequently examined system of cathode materials consists of layered oxides with the chemical

formula LiMO 2 (M = Co and/or Ni and/or Mn and/or Al). The system''s boundary phases, the important

binary compounds, and the best-known ternary phase Li 1-x (Ni 0.33 Mn 0.33 Co 0.33)O 2 (NCM) will be

outlined.. Lithium cobalt oxide (Li 1-x CoO 2, LCO) ...

Due to the increasing demand for battery electric vehicles (BEVs), the need for vehicle battery raw materials

is increasing. The traction battery (TB) of an electric vehicle, usually a lithium-ion battery (LIB), represents

the largest share of a BEV''s CO2 footprint. To reduce this carbon footprint sustainably and to keep the raw

materials within a closed loop economy, ...

The numerous types of rechargeable secondary batteries have drawn significant attention, such as lithium-ion

batteries (LIBs), aluminum-ion batteries (AIBs), magnesium-ion batteries (MIBs), sodium-ion batteries

(SIBs), etc. LIBs have a better choice of power source in portable electronic devices due to their cyclic

durability, high charge ...

LiCoO 2, a widely commercialized cathode material used in Li-ion batteries, possesses an electrochemical

potential or a discharge plateau at 3.9 V (vs. Li/Li +) with ...
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Lithium-ion Battery. A lithium-ion battery, also known as the Li-ion battery, is a type of secondary

(rechargeable) battery composed of cells in which lithium ions move from the anode through an electrolyte to

the cathode during discharge ...
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