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Do all-solid-state batteries need performance benchmarking?

As the field of all-solid-state batteries (ASSBs) continues to develop,both academically and commercially,the

necessity for performance benchmarking increases1. Although recent reports demonstrate the viability of

producing solid-state pouch cells 2,3,the majority of ASSB reports rely on measurements from press cells.

 

Should we select alternate electrolytes and electrodes for lithium ion and sodium-ion batteries?

The work presented in this paper encourages researchers to select alternate electrolytes and electrodes for

lithium-ion and sodium-ion batteries in order to obtain optimal device performance. The authors declare no

conflicts of interest. Data sharing not applicable to this article as no datasets were generated or analysed

during the current study.

 

What is a reference lithium-ion battery (LIB)?

Reference lithium-ion battery (LIB) coin cells were prepared to test the specific discharge capacities of the

positive electrode material. For the positive electrodes, polyvinylidene difluoride (PVdF, 0.15 g, Solef 5130,

Solvay) was dissolved in N -methyl-2-pyrrolidone (NMP, 5 g, anhydrous, 99.5%, Sigma-Aldrich).

 

How do anode and cathode electrodes affect a lithium ion cell?

The anode and cathode electrodes play a crucial role in temporarily binding and releasing lithium ions,and

their chemical characteristics and compositions significantly impact the properties of a lithium-ion

cell,including energy density and capacity,among others.

 

Are lithium ion batteries a good choice for next-generation batteries?

Recent studies by Nguyen et al. (2021) and Tian et al. (2023) have also highlighted the high-rate capability

and excellent cycling stability of such cathode materials,making them promising candidatesfor next-generation

Li-ion batteries.

 

Which chemistry is best for a lithium ion battery?

This comparison underscores the importance of selecting a battery chemistry based on the specific

requirements of the application,balancing performance,cost,and safety considerations. Among the six leading

Li-ion battery chemistries,NMC,LFP,and Lithium Manganese Oxide(LMO) are recognized as superior

candidates.

The layered oxide LiNi 0.8 Mn 0.1 Co 0.1 O 2 (NMC811, NCM811) is of utmost technological importance as

a positive electrode (cathode) material for the forthcoming ...

This paper presents a benchmarking model to enable systematic selection of anode and cathode materials for

lithium batteries in stationary applications, hybrid and battery electric vehicles. The model incorporates
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parameters for energy density, power density, safety, lifetime, costs and raw materials. Combinations of

carbon anodes, Li

This study quantifies the extent of this variability by providing commercially sourced battery

materials--LiNi0.6Mn0.2Co0.2O2 for the positive electrode, Li6PS5Cl as the ...

As each electrode has certain drawbacks, electrode materials should be chosen in such a way that they deliver

the required energy densities suitable for various applications. ...

The high capacity (3860 mA h g -1 or 2061 mA h cm -3) and lower potential of reduction of -3.04 V vs

primary reference electrode (standard hydrogen electrode: SHE) make the anode metal Li as significant

compared to other metals [39], [40].But the high reactivity of lithium creates several challenges in the

fabrication of safe battery cells which can be ...

DOI: 10.1016/J.JPOWSOUR.2016.04.085 Corpus ID: 101883688; Development of a benchmarking model for

lithium battery electrodes @article{Bergholz2016DevelopmentOA, title={Development of a benchmarking

model for lithium battery electrodes}, author={Timm Bergholz and Carsten Korte and Detlef Stolten},

journal={Journal of Power Sources}, ...

A range of positive electrode (cathode) materials such as LiNi x Mn y Co z O 2, LiNi x Co y Al z O 2,

LiFePO 4, LiCoO 2 and LiMn 2 O 4 are well-established and used for fabricating lithium-ion batteries in

industry. Graphite and lithium titanate are used as negative electrode (anode) materials, depending on the

application. Recently, silicon ...

In addition to reference information, key parameters and variables determining the performance of batteries

were collected. This work also includes resource considerations such as crustal abundance and the

Herfindahl-Hirschman index, a commonly used measure of ...

Complex layered oxides of lithium and transition metals LiNixMnyCozO2 (x + y + z = 1, also termed

NMCXYZ) are widely commercialized positive electrode (cathode) materials ...

The development of Li-ion batteries (LIBs) started with the commercialization of LiCoO 2 battery by Sony in

1990 (see [1] for a review). Since then, the negative electrode (anode) of all the cells that have been

commercialized is made of graphitic carbon, so that the cells are commonly identified by the chemical formula

of the active element of the positive electrode ...

In a battery cell we have two electrodes: Anode - the negative or reducing electrode that releases electrons to

the external circuit and oxidizes during and electrochemical reaction. Cathode - the positive electrode, at

which electrochemical reduction takes place. As current flows, electrons from the circuit and cations from the

...
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A range of positive electrode (cathode) materials such as LiNi x Mn y Co z O 2, LiNi x Co y Al z O 2,

LiFePO 4, LiCoO 2 and LiMn 2 O 4 are well-established and used for fabricating lithium-ion ...

For lithium-ion batteries with LiPF 6 and KOH electrolytes and electrodes as LiCoO 2, NMC, LVP, Li 2

MnSiO 4, graphite, silicon, lithium titanate (LTO), lithium metal. A thorough analysis of six important

performance metrics is part of the investigation: Ragone plots, Electrolyte salt concentration versus spatial

coordinate ...

This paper presents a benchmarking model to enable systematic selection of anode and cathode materials for

lithium batteries in stationary applications, hybrid and battery ...

The preferred choice of positive electrode materials, influenced by factors such as performance, cost, and

safety considerations, depends on whether it is for rechargeable lithium-metal or Li-ion batteries (Fig. 5)

(Tarascon and Armand, 2001, Jiang et al., 2022).

The preferred choice of positive electrode materials, influenced by factors such as performance, cost, and

safety considerations, depends on whether it is for rechargeable ...
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