
Prospects for the development of
solid-state batteries

Solid state electrolyte systems boasting Li + conductivity of &gt;10 mS cm -1 at room temperature have

opened the potential for developing a solid state battery with power and energy densities that are competitive

with conventional liquid electrolyte systems. The primary focus of this review is twofold. First, differences in

Li penetration resistance in solid state ...

This research outlines the development of a stable, anode-free all-solid-state battery (AF-ASSB) using a

sulfide-based solid electrolyte (argyrodite Li 6 PS 5 Cl). The novelty of this research lies in the strategic ...

Finally, we discuss the challenges and prospects facing the development of high-performance solid-state

batteries with LRMs cathodes. Particularly, we highlight the combination of LRMs with halide solid

electrolytes processing high ionic conductivity as well lithium/silicon carbon anodes with high specific

capacity to construct high-performance ...

In the development of all-solid-state lithium batteries (ASSLB), progress is made with solid-state electrolytes;

however, challenges regarding compatibility and stability still exist with ...

Future research and development efforts for solid-state lithium-ion batteries (SSLBs) must prioritize several

key areas to advance this critical technology. Firstly, improving ...

In the development of all-solid-state lithium batteries (ASSLB), progress is made with solid-state electrolytes;

however, challenges regarding compatibility and stability still exist with solid electrodes. These issues result

in a low battery capacity and short cycle life, which limit the commercial application of ASSLBs.

Here, Wolfgang Zeier and Juergen Janek review recent research directions and advances in the development

of solid-state batteries and discuss ways to tackle the remaining ...

The creation of solid-state lithium-ion batteries (SSLBs) will be thoroughly described in this article, along

with the benefits and drawbacks of various electrolytes and electrode materials ...

Solid-state lithium-sulfur batteries (SSLSBs) have attracted tremendous research interest due to their large

theoretical energy density and high safety, which are highly important indicators for the development of

next-generation energy storage devices. Particularly, safety and &quot;shuttle effect&quot; issues originating

from volatile and flammable liquid organic ...

Since TDK introduced it in 2020, competitors have moved forward, developing small solid-state batteries that

offer 50 Wh/l, while rechargeable coin batteries using traditional liquid electrolytes ...

Solid-state lithium-air batteries have captured wide attentions owing to their ultrahigh theoretical energy
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density and comparably high safety. ... The current challenges and future prospects of this battery system are

also ...

Li-S batteries, as the most promising post Li-ion technology, have been intensively investigated for more than

a decade. Although most previous studies have focused on liquid systems, solid electrolytes, particularly

all-solid-state polymer electrolytes (ASSPEs) and quasi-solid-state polymer electrolyte (QSSPEs), are

appealing for Li-S cells due to their ...

Abstract The scientific community is exploring novel all-solid-state batteries (ASSBs) as a substitute for

conventional lithium-ion batteries with liquid electrolytes. These ASSBs possess several attractive advantages,

including improved safety, extended temperature range, and improved energy density. Solid-state electrolytes

(SSE) have become significant ...

Solid-state batteries are considered as a reasonable further development of lithium-ion batteries with liquid

electrolytes. While expectations are high, there are still open questions concerning the choice of materials, and

the resulting ...

Solid-state batteries (SSBs) are expected to play an important role in vehicle electrification within the next

decade. Recent advances in materials, interfacial design, and ...

Solid-state batteries (SSBs) have attracted enormous attention as one of the critical future technologies due to

the probability of realizing higher energy density and superior safety performance compared with

state-of-the-art lithium-ion batteries. ... Safety is the main driving factor for the development of solid-state

batteries across ...

Solid-state batteries (SSBs) are expected to play an important role in vehicle electrification within the next

decade. Recent advances in materials, interfacial design, and manufacturing have rapidly advanced SSB

technologies toward commercialization. Many of these advances have been made possible in part by advanced

characterization methods, which ...

Solid-state battery (SSB) is the new avenue for achieving safe and high energy density energy storage in both

conventional but also niche applications. Such batteries employ a solid electrolyte unlike the modern-day

liquid electrolyte-based lithium-ion batteries and thus facilitate the use of high-capacity lithium metal anodes

thereby achieving high energy ...

Owing to their high-voltage stabilities, halide superionic conductors such as Li3YCl6 recently emerged as

promising solid electrolyte (SE) materials for all-solid-state batteries (ASSBs). It has been shown that by

either ...

Since the initial discovery of PbF 2 and Ag 2 S nearly 200 years ago through an examination of the rapid
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transport of solid-state ions, SSEs have attracted considerable interest, and a variety of SSEs have been

developed for electrochemical cells as shown in Fig. 1  the early 1830s, Faraday found that solid PbF 2 and Ag

2 S exhibited impressive ionic ...

As depicted in Figure 11, the evolution trend of Li-based batteries is from liquid-state to solid-state with

energy density and safety merits as well as smart functionalities. To acclimate this trend, it is necessary to

design novel polymer electrolytes possessing safety assurance and unique application benefits.

A nascent but promising approach to enhancing battery safety is using solid-state electrolytes (SSEs) to

develop all-solid-state batteries, which exhibit unrivaled safety and superior energy density. A new family of

SSEs ...

Quantumscape announced in late December it had delivered samples to automotive partners for testing, a

significant milestone on the road to getting solid-state batteries into cars. Other solid ...

This review summarizes the challenges and developments of solid-state electrolytes for lithium-ion batteries,

and indicates the future research direction and ...

This article reviews the current state of the art of solid-state batteries (SSBs) with inorganic solid electrolytes,

which have high potential for high energy density and ...

Solid-state batteries are commonly acknowledged as the forthcoming evolution in energy storage

technologies. Recent development progress for these rechargeable batteries has notably accelerated their

trajectory toward achieving commercial feasibility. In particular, all-solid-state lithium-sulfur batteries

(ASSLSBs) that rely on lithium-sulfur reversible redox ...

Solid-state lithium-air batteries have captured wide attentions owing to their ultrahigh theoretical energy

density and comparably high safety. ... The current challenges and future prospects of this battery system are

also discussed. It is hoped that this review will provide guidance for the future evolution of high-performance

solid-state Li ...

The development of solid-state Li-metal batteries has been limited by the Li-metal plating and stripping rates

and the tendency for dendrite shorts to form at commercially relevant current ...

Dive into the research topics of ''Prospects on large-scale manufacturing of solid state batteries''. Together they

form a unique fingerprint. ... Solid-state batteries are likely to adopt coating techniques and processing

approaches similar to solid oxide fuel cells and conventional battery systems. While control over

microstructure, interfaces ...

The development of solid-state Li-metal batteries has been limited by the Li-metal plating and stripping rates
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and the tendency for dendrite shorts to form at commercially relevant current densities.

''Bespoke'' batteries for a wider range of applications. (3) Moving away from traditional liquid

electrolytes--e.g., ionic liquids, high salt content electrolytes, and solid state batteries (SSBs).
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