
Prospects of solid-state battery
electrolytes

In general, light weight, highly flexible, easy processibility are some of the important characteristics of

polymers solid-state electrolytes in battery systems. Among various polymers, polyethylene oxide (PEO) has

good mechanical stability, but they suffer from low electrical performance limiting its application in lithium

batteries as a solid ...

Since the initial discovery of PbF 2 and Ag 2 S nearly 200 years ago through an examination of the rapid

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 ...

Conventional Li-ion batteries use liquid or polymer gel electrolytes, while SSBs use a solid electrolyte,

removing the need for a separator [4, 5].The solid-state ...

Up to now, significant achievements have been made by optimizing each component of S-LSeBs, including

the exploration and designation of various solid electrolytes, the optimization of anode and the construction of

composite cathode, as illustrated in the Fig. 1.For better understanding the working mechanism and the latest

...
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In 2004, Alarco et al. reported that the ionic conductivity of 5 mol % lithium bis-trifluoromethanesulfonimide

(LiTFSI) in SN as solid electrolyte reached above 3 &#215; 10 -3 S cm -1 at 25&#176;C, which was two

orders of magnitude above those of traditional SPEs. 26 These SN-based solid electrolytes also presented good

thermodynamic stability (up ...

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 ...

The choice of materials significantly influences solid-state battery performance. Electrolyte materials impact

ionic conductivity, stability, and interface compatibility, crucial for rapid ion transport, longer lifespan, and

reduced resistance at interfaces. ... Future Prospects Market Growth. At a compound annual growth rate ...

A nascent but promising approach to enhancing battery safety is using solid-state electrolytes (SSEs) to
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develop all-solid-state batteries, which exhibit unrivaled safety and superior energy density. A new family of

SSEs based on halogen chemistry has recently gained renewed interest because of their high ionic

conductivity, high-voltage ...

2. Basic characteristics and classification of polymer electrolytes (PEs) In the past two decades, tremendous

researchers have devoted to exploring new reliable polymer electrolytes with higher ionic conductivity, but the

poor ion transport property of PEs still remains a great challenge for their practical application [30], [52]  is

reported ...

Quasi-solid-state lithium metal batteries (QSSLMBs) assembled with polyvinylidene fluoride (PVDF) are a

promising class of next-generation rechargeable batteries due to their safety, high energy density, and superior

interfacial properties. However, PVDF has a series of inherent drawbacks such as low ionic conductivity, ease

...

Lithium-ion batteries (LIBs) are considered to be one of the most promising power sources for mobile

electronic products, portable power devices and vehicles due to their superior environmental friendliness,

excellent energy density, negligible memory effect, good charge/discharge rates, stable cycling life, and

efficient electrochemical energy ...

The smart synthesis of ionic liquid based ionogels (solid-state) electrolyte material has been discussed along

with their performance as battery electrolyte by Tripathi [19] in his review article. ... An attempt has also been

made to review the new advances in the use of ionic liquids as battery electrolytes and future prospects in this

area of ...

An all-solid-state sodium battery, using a sodium metal anode and NaCrO 2 as the cathode, was first

demonstrated using Na 4 (B 12 H 12)(B 10 H 10) as solid electrolyte [79]. Careful engineering of the

cathode-electrolyte interface allowed for a very stable cycling of the cell which retained 85% of capacity after

250 cycles at C/5.

Wu, X., El Kazzi, M. &  Villevieille, C. Surface and morphological investigation of the electrode/electrolyte

properties in an all-solid-state battery using a ...

Replacing liquid electrolytes and separators in conventional lithium-ion batteries with solid-state electrolytes

(SSEs) is an important strategy to ensure both high energy density and high safety. ...

The manufacturing approach for solid-state batteries is going to be highly dependent on the material properties

of the solid electrolyte. There are a range of solid electrolytes materials currently being examined for

solid-state batteries and generally include polymer, sulfide, oxides, and/or halides (Fig. 2a). Sulfides

demonstrate excellent ...
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Utilizing solid-state electrolytes (SSEs) instead of flammable liquid electrolytes 3 improves safety of batteries

and allows the use of lithium metal as a high-energy anode material 4.

Solid-state nuclear magnetic resonance (ssNMR) can probe both local structure and ionic motion, which was

implemented in many battery materials, including oxide-type solid state electrolytes 80.

Inorganic solid electrolytes (ISEs) have the advantages of being nonflammable, chemically stable, and

mechanically strong [1, 80, 81]  an earlier study by Famprikis et al. [], it was concluded that the ion diffusion

mechanism of an ISE can be divided into four categories: vacancy migration, interstitial migration, correlated

migration, ...
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have drawn considerable attention due to their high energy density and promising ...

A cost-effective, ionically conductive and compressible oxychloride solid-state electrolyte for stable

all-solid-state lithium-based batteries. Nat. Commun. 14, 3807 (2023).
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Lithium metal has become one of the most attractive anodes for rechargeable batteries due to its enormous

theoretical capacity of up to 3 860 mAh g -1 and extremely low reduction potential (- 3.04 V) [1,2,3,4,5].Since

the commercialization of LIBs in the 1990s, their applications have expanded from mobile electronic devices

to electric ...

Prospects of LLZO type solid electrolyte: From material design to battery application ... (LIBs). Garnet

solid-state electrolytes (SSEs) have attracted extensive attention due to their many advantages, such as high

ionic conductivity and stability. ... The battery with this electrolyte and NCM cathode suffered little capacity

...

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 ...

Solid-State Electrolytes in Lithium-Sulfur Batteries: Latest Progresses and Prospects. Chunxiang Xian,

Chunxiang Xian. ... most notably the intrinsic electrochemical instability of solid-state ...

Abstract With the rapid popularization and development of lithium-ion batteries, associated safety issues

caused by the use of flammable organic electrolytes have drawn increasing attention. To ...
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The point of this review is mainly focusing on the safety and practicability of solid-state lithium ion battery.

And this review emphatically discusses and analyzes ...

The translation of inorganic-polymer hybrid battery materials from laboratory-scale to industry-relevant

battery manufacturing processes is difficult due to their complexity, scalability, and cost and the limited

fundamental knowledge that is available. Herein, we introduce a unique and compelling approach for the

preparation of hybrid ...

The main purpose of this review is to present comprehensive research on all solid-state electrolytes in a single

frame. In next-generation rechargeable solid-state batteries, the solid-state electrolytes are well known for their

thermal stability, ionic conduction, and electrochemical stability. ... an up-to-date article on battery

performance ...

The primary goal of this review is to provide a comprehensive overview of the state-of-the-art in solid-state

batteries (SSBs), with a focus on recent advancements in solid electrolytes and anodes. The paper begins with

a background on the evolution from liquid electrolyte lithium-ion batteries to advanced SSBs, highlighting

their enhanced ...

Research progress and application prospect of solid-state electrolytes in commercial lithium-ion power

batteries. Author links open overlay panel Jing Chen a, Jiawei Wu a ... All-solid-state lithium battery with the

polydopamine-coated Li 6 PS 5 Cl thin film is assembled and exhibits a discharge capacity of 485.1 mAh g -1

after 100 cycles ...
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