
Benchmarking the performance of
all-solid-state lithium batteries

Are solid-state batteries better than Li-ion batteries?

Although Li-ion battery technology has been investigated for many years,a major breakthrough,the invention

of solid-state batteries,has only recently arrived. It offers better safety,higher energy density,and improved

cycle life.

 

What are the incentives for the development of all-solid-state batteries?

Nature Energy 5, 259-270 (2020) Cite this article Increasing the specific energy, energy density, specific

power, energy efficiency and energy retention of electrochemical storage devices are major incentives for the

development of all-solid-state batteries.

 

Which lithium anode is best for a solid state battery?

Alloy anodes,such as lithium-silicon(Li Si),lithium-tin (Li Sn),and lithium-titanate (Li4Ti5O12),have emerged

as promising candidates for solid-state batteries due to their ability to alloy with lithium,thus enabling higher

capacities. Among these,Li Si is particularly attractive for its high specific capacity (4200 mAh g -1).

 

What are the challenges of solid-state batteries?

However,solid-state batteries possess some challenges,mainly high cost,mechanical and interfacial

instability,and dendrite formation,as shown in Fig. 3. In recent years,significant progress has been made in

developing SSBs,and researchers worldwide are working to overcome the remaining challenges and bring this

technology to market [7,8].

 

Do all-solid-state batteries have a bare minimum of compounds?

Here, we present all-solid-state batteries reduced to the bare minimum of compounds, containing only a

lithium metal anode, ?-Li 3 PS 4 solid electrolyte and Li (Ni 0.6 Co 0.2 Mn 0.2)O 2 cathode active material.

We use this minimalistic system to benchmark the performance of all-solid-state batteries.

 

What happens if a solid-state electrolyte obstructs the flow of lithium ions?

In addition,the solid-state electrolyte may degrade because of side reactions,forming an unfavorable

solid-electrolyte interphase (SEI) layer. This SEI layer may obstruct the flow of lithium ions,causing capacity

loss and decreased battery performance.

In a recent study, researchers analyzed the reproducibility of all-solid-state battery performance across 21

research groups, revealing significant variability in results and ...

Abstract All-solid-state lithium batteries (ASSLBs) can overcome many problems in cathode and lithium

anode, and it is a very promising safe secondary battery. However, unstable interface problems between

electrolyte ...
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Here, we present all-solid-state batteries reduced to the bare minimum of compounds, containing only a

lithium metal anode, ?-Li 3 PS 4 solid electrolyte and Li (Ni 0.6 Co 0.2 Mn 0.2)O 2 ...

By combining experimental characterization, microscale-resolved simulations, and EECM integration, we

demonstrate how these techniques can be effectively applied to ...

All-solid-state batteries (ASSBs) promise to overcome the limitations of state-of-the-art liquid electrolyte

cells. Most importantly, ASSBs improve cell safety, mainly due to their ...

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

necessity for performance benchmarking increases1. Although recent ...

Here, we present all-solid-state batteries reduced to the bare minimum of compounds, containing only a

lithium metal anode, ?-Li 3 PS 4 solid electrolyte and Li (Ni 0.6 ...

Randau, Simon; Weber, Dominik A.; K&#246;tz, Olaf; Koerver, Raimund; Braun, Philipp 1; Weber,

Andr&#233; 1; Ivers-Tiff&#233;e, Ellen 1; Adermann, Torben; Kulisch, J&#246;rn; Zeier ...

Dual redox mediators accelerate the electrochemical kinetics of lithium-sulfur batteries Fang Liu, Geng Sun,

Hao Bin Wu, Gen Chen, Duo Xu, Runwei Mo, Li Shen, Xianyang Li, Shengxiang Ma, Ran Tao, Xinru Li,

Xinyi ...

The performance of (compositionally complex/high-entropy) superionic solid electrolytes in all-solid-state

batteries is evaluated on the basis of their electrochemical stability in different cell configurations.

Here, we present all-solid-state batteries reduced to the bare minimum of compounds, containing only a

lithium metal anode, ?-Li3PS4 solid electrolyte and Li (Ni0.6Co0.2Mn0.2)O2 cathode ...

Dual redox mediators accelerate the electrochemical kinetics of lithium-sulfur batteries Fang Liu, Geng Sun,

Hao Bin Wu, Gen Chen, Duo Xu, Runwei Mo, Li Shen, ...

Solid-state batteries utilizing Li metal anodes have the potential to enable improved performance (specific

energy &gt;500 Wh/kg, energy density &gt;1500 Wh/L), safety, recyclability, and potentially lower cost

(&lt;$100/kWh) ...

Future Directions Looking ahead, the field of all-solid-state lithium batteries will continue to benefit from

ongoing efforts to benchmark and improve the reproducibility of ...

2 ???&#0183; This comprehensive review article delves into the evolving landscape of solid-state batteries
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(SSBs), presenting a critical evaluation beyond the conventional lithium-ion ...

Here, we present all-solid-state batteries reduced to the bare minimum of compounds, containing only a

lithium metal anode, ?-LiPSsolid electrolyte and Li (NiCoMn)Ocathode active material. ...
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