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Are all-solid-state batteries a viable alternative to conventional lithium-ion batteries?

An all-solid-state battery with a lithium metal anode is a strong candidatefor surpassing conventional

lithium-ion battery capabilities. However,undesirable Li dendrite growth and low Coulombic efficiency

impede their practical application.

 

Are solid-state lithium batteries a promising rechargeable battery technology?

Solid-state Li metal batteries represent one of the most promising rechargeable battery technologies. Here the

authors report an exceptional high-performance prototype solid-state pouch cell made of a sulfide electrolyte,

a high-Ni layered oxide cathode and, in particular, a silver-carbon composite anode with no excess Li.

 

Are all-solid-state lithium-ion batteries safe?

All-solid-state lithium-ion batteries (ASSLIBs) are considered the most promising option for next-generation

high-energy and safe batteries. Herein,a practical all-solid-state battery,with a Li- and Mn-rich layered oxide

(LMRO) as the cathode and Li 6 PS 5 Cl as the electrolyte,is demonstrated for the first time.

 

What is a high-energy rechargeable lithium-ion battery?

Use the link below to share a full-text version of this article with your friends and colleagues. High-energy

rechargeable lithium-ion batteries,especially solid-state lithium metal batteries,are increasingly required to

operate at elevated temperatures in addition to pursuing operation at low temperatures.

 

Can a sulfide electrolyte enable a high-performance all-solid-state lithium battery?

Here we report that a high-performance all-solid-state lithium metal battery with a sulfide electrolyte is

enabled by a Ag-C composite anodewith no excess Li. We show that the thin Ag-C layer can effectively

regulate Li deposition,which leads to a genuinely long electrochemical cyclability.

 

What is a high-performance lithium symmetric battery?

These features underpin its utility in high-performance all-solid-statelithium symmetric cells and lithium metal

batteries,capable of achieving high CCDs and lithium-stripping/plating capacity of 10 mA/cm 2 and 10

mAh/cm 2,respectively.

Sulfide solid state electrolytes (SSEs) based all-solid-state lithium batteries (ASSLBs) provide candidates for

energy storage with high theoretical specific energy and potential safety. However, the reported performance

of ASSLBs is still unsatisfactory, which is mainly the cycle life bottleneck needs to be broken.

Lithium metal batteries (LMBs) have been regarded as one kind of next-generation high energy-density

storage systems due to the ultrahigh theoretical specific capacity (3860 mAh g -1) and low redox potential

(-3.04 V vs standard hydrogen electrode) of lithium metal anode (LMA) [1], [2], [3].Nevertheless, the

Page 1/5



High energy long cycling all solid state
lithium metal batteries

practical application of LMA is highly hindered by severe ...

All-solid-state lithium-metal batteries (ASSLBs) with NMC811 cathodes can meet the high-energy-density

and safety requirements for electric vehicles and large-scale energy storage systems.

The use of lithium metal anodes in solid-state batteries has emerged as one of the most promising technologies

for replacing conventional lithium-ion batteries1,2. Solid-state electrolytes are a ...

In recent years, solid-state lithium batteries (SSLBs) using solid electrolytes (SEs) have been widely

recognized as the key next-generation energy storage technology due to its high safety, high energy density,

long cycle life, good rate performance and wide operating temperature range.

Here we report that a high-performance all-solid-state lithium metal battery with a sulfide electrolyte is

enabled by a Ag-C composite anode with no excess Li. We show that the ...

High-energy long-cycling all-solid-state lithium. Research Areas. Intelligence. Artificial Intelligence; ...

High-energy long-cycling all-solid-state lithium. Published. Nature Energy. Date. 2020.03.09. Abstract. An

all-solid-state battery with a lithium metal anode is a strong candidate for surpassing conventional lithium-ion

battery ...

Advanced Energy Materials is your prime applied energy journal for research providing solutions to today''s

global energy challenges. ... Long-Cycling All-Solid-State Lithium Battery Enabled by Integrated

Cathode/Ultrathin Solid Electrolyte ... the newly-developed Li/LiFePO 4 ASSLB achieves a high capacity of

155.2 mAh g -1 at 0.5 C and 45 ...

The "single-crystal" lithium-rich layered oxide (SC-LLO) material is applied for the first time to construct a

composite cathode by a co-sintering process for garnet-based high-energy all-solid-state lithium metal

batteries, which exhibit the high ...

DOI: 10.1038/s41560-020-0575-z Corpus ID: 256705340; High-energy long-cycling all-solid-state lithium

metal batteries enabled by silver-carbon composite anodes @article{Lee2020HighenergyLA,

title={High-energy long-cycling all-solid-state lithium metal batteries enabled by silver-carbon composite

anodes}, author={Yong-Gun Lee and Satoshi ...

Here, a safe and long-cycle-life solid-state Li-CO 2 battery operating at elevated temperatures by constructing

a stable and high ionic conductive molten salts interface (MSI) is ...

All-solid-state lithium metal battery (ASSLMB) has become another emerging method for next-generation

high-energy-density batteries with the growing demand for high-tech electrical gadgets and vehicle

electrification [1], [2], [3]  comparison to conventional lithium-ion batteries (LIBs), solid electrolytes (SEs)
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inherently prevent the potential combustion risk ...

Here we report that a high-performance all-solid-state lithium metal battery with a sulfide electrolyte is

enabled by a Ag-C composite anode with no excess Li. We show that the thin Ag-C layer can effectively

regulate Li deposition, which leads to a genuinely long electrochem. cyclability. ... High-energy long-cycling

all-solid-state lithium ...

long-cycling all-solid-state lithium metal batteries. Here, we report a vacancy-rich Li 9N 2Cl 3 SSE with high

lithium compatibility and high air stability, construct stable lithium-SSE in-terfaces, and demonstrate

high-areal capacity, long-cycling all- solid-state lithium metal batteries. The vacancy-rich Li 9N 2Cl 3 SSE

High-energy rechargeable lithium-ion batteries, especially solid-state lithium metal batteries, are increasingly

required to operate at elevated temperatures in addition to pursuing operation at low temperatures. However,

the notorious chemical and electrochemical reactions at the interface between the Li-anode and solid state

electrolyte (SSE) make these batteries lose ...

All-solid-state Li batteries (ASSBs) employing inorganic solid electrolytes offer improved safety and are

exciting candidates for next-generation energy storage. Herein, we report a family of ...

Abstract The rapid growth of lithium dendrites has seriously hindered the development and practical

application of high-energy-density all-solid-state lithium metal batteries (ASSLMBs). ... High-Areal-Capacity

and Long-Cycle-Life All-Solid-State Lithium-Metal Battery by Mixed-Conduction Interface Layer ...

application of high-energy-density all ...

DOI: 10.1038/s41560-020-0575-z Corpus ID: 216386265; High-energy long-cycling all-solid-state lithium

metal batteries enabled by silver-carbon composite anodes @article{Lee2020HighenergyLA,

title={High-energy long-cycling all-solid-state lithium metal batteries enabled by silver-carbon composite

anodes}, author={Yong-Gun Lee and Satoshi ...

1 Introduction. All-solid-state lithium metal batteries, consisting of intrinsic-safe solid-state electrolytes and

high-capacity lithium metal, show potential for attaining higher energy density and more safety than the

existing Li-ion batteries with flammable and ...

Yao, X. et al. High-energy all-solid-state lithium batteries with ultralong cycle life. ... Liu, J. et al. Pathways

for practical high-energy long-cycling lithium metal batteries. Nat.

High-Voltage All-Solid-State Lithium Metal Batteries Enabled by Localized High-Salt-Concentration

In-Chain Clustering Copolymer Electrolytes ... with high-voltage cathodes and lithium anodes hold promising

prospects to increase the energy density and the safety of lithium metal batteries (LMBs). ... The Li/PISE/Li

cells demonstrate stable ...
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All-solid-state batteries (ASSBs) have garnered considerable attention as promising candidates for

next-generation energy storage systems due to their potentially simultaneously enhanced safety capacities and

improved energy densities. However, the solid future still calls for materials with high ionic conductivity,

electrochemical stability, and favorable interfacial ...

All-solid-state lithium-ion batteries (ASSLIBs) are considered the most promising option for next-generation

high-energy and safe batteries. Herein, a practical all-solid-state battery, with a Li- ...

High-energy long-cycling all-solid-state lithium metal batteries enabled by silver-carbon composite anodes.

Nat. Energy, 5 (2020), pp. 299-308. ... Recent progress of the solid-state electrolytes for high-energy

metal-based batteries. Adv. Energy Mater., 8 (2018), p. 1702657. View in Scopus Google Scholar. 58.

A High-Energy Long-Cycling Solid-State Lithium-Metal Battery Operating at High Temperatures. Sheng

Wang, ... (?15 mV) for high temperature symmetric battery. In addition, the MSI-coated LAGP-electrolyte

shows an ultra-flat and continuous surface that enables a homogeneous Li tripping/plating during cycles.

All-solid-state lithium metal batteries ... Li 3.12 P 0.94 Bi 0.06 S 3.91 I 0.18 during long-term cycling. 46. 3

CONCLUSION. ... that the Bi and I co-doping strategy is a reliable direction to develop air-stable

sulfide-based SSEs for ...

demand for higher power and energy density in electri-fied transport has generated a strong interest in

all-solid-state batteries (ASSBs)1, due to their improved energy density and safety...

An all-solid-state battery with a lithium metal anode is a strong candidate for surpassing conventional

lithium-ion battery capabilities. However, undesirable Li dendrite growth and low Coulombic eff ...

&quot;High-energy long-cycling all-solid-state lithium metal batteries enabled by silver-carbon composite

anodes,&quot; Nature Energy, Nature, vol. 5 ...

All-solid-state batteries (ASSBs) consisting of a 4 V class layered oxide cathode active material (CAM), an

inorganic solid-state electrolyte (SE), and a lithium metal anode are considered the future of energy storage

technologies. To date, aside from the known dendrite issues at the anode, cathode instabilities due to oxidative

degradation of the SE and ...

Long cycle life (more than 2400 times of charging and discharging) can be achieved for all-solid-state

batteries using the xLi2O-TaCl5 amorphous solid electrolyte at 400 mA g-1, demonstrating ...

Stable inorganic solid-state electrolytes are crucial for reliable all-solid-state battery development. Here, the

authors report a Li-In|Li6.8Si0.8As0.2S5I|Ti2S lab-scale cell with a long cycle ...
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