
Lithium battery chemistries enabled by
solid state electrolytes

What chemistries and systems are enabled by solid electrolytes?

This Review details recent advances in batterychemistries and systems enabled by solid electrolytes,including

all-solid-state lithium-ion,lithium-air,lithium-sulfur and lithium-bromine batteries,as well as an aqueous

battery concept with a mediator-ion solid electrolyte.

 

Are inorganic solid-state electrolytes used in lithium-ion battery research?

Inorganic solid-state electrolytes have also been used in lithium-ion battery research since the 1990s, after a

lithium phosphorus oxynitride (LiPON) material was fabricated as a thin film by Oak Ridge National

Laboratory 40, 41.

 

What are solid-state electrolytes?

Solid-state electrolytes (SEs) have attracted great attention due to their advantages in safety, electrochemical

stability and battery packaging; especially, they can match with high-voltage cathode materials and the Li

metal anode to further increase the energy density and electrochemical cycling property.

 

Are sulfide-based solid-state electrolytes suitable for all-solid-state batteries?

Sulfide-based solid-state electrolytes with ultrahigh lithium ion conductivities have been considered as the

most promising electrolyte system to enable practical all-solid-state batteries. However,...

 

Are lithium batteries a solid electrolyte?

Since the 2000s,solid electrolytes have been used in emerging lithium batterieswith gaseous or liquid

cathodes,such as lithium-air batteries 50,51,lithium-sulfur batteries 52,53 and lithium-bromine batteries 54,55.

Solid-electrolyte sodium-ion batteries that operate at ambient temperatures have also been demonstrated 56.

 

What are all-solid-state lithium-ion batteries?

All-solid-state lithium-ion batteries, which offer higher energy densities than the traditional batteries, are

considered as one of the most important next-generation technologies for energy storage. The solid electrolyte

not only sustains lithium-ion conduction but also acts as the battery separator (Fig. 3a).

From the perspective of future development trend, energy issues will always accompany with the human

development process. The development of new batteries that are friendly to the environment has become a

global trend. Safe solid-state electrolytes with high ionic conductivity, excellent electrochemical property,

high mechanical/thermal stabilfity, and good ...

We focus on recent advances in various classes of battery chemistries and systems that are enabled by solid

electrolytes, including all-solid-state lithium-ion batteries and emerging solid-electrolyte lithium batteries that

feature cathodes with liq. or gaseous active materials (for example, lithium-air, lithium-sulfur and
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lithium-bromine systems).

(2) Practicability: Solid electrolytes, especially polymer electrolytes, enable thin-film, miniaturized, flexible,

and bendable lithium batteries [18], which can significantly increase the volumetric energy density of lithium

batteries [19]. (3) Energy density: the use of solid polymer electrolyte with lithium metal anode is expected to

...

Solid-state lithium metal batteries (LMBs) have become increasingly important in recent years due to their

potential to offer higher energy density and enhanced safety compared to conventional liquid electrolyte-based

lithium-ion batteries (LIBs). However, they require highly functional solid-state electrolytes (SSEs) and,

therefore, many inorganic materials such as oxides of ...

Solid-state lithium batteries are promising candidates for improving battery safety and boosting energy

density. However, the application of both typical solid-state electrolytes, inorganic ceramic/glass and organic

polymer electrolytes, are facing their respective inherent challenges, including large interfacial resistance and

unwanted interfacial reactions of ...

Increasing the charging cut-off voltage of lithium batteries is a feasible method to enhance the energy density.

However, when batteries operate at high voltages (&gt; 4.3 V), the degradation of liquid organic carbonate

electrolyte is accelerated and may cause safety hazards. Polymer-based electrolytes with inherently high safety

and good electrochemical stability can ...

We focus on recent advances in various classes of battery chemistries and systems that are enabled by solid

electrolytes, including all-solid-state lithium-ion batteries and emerging solid-electrolyte lithium batteries that

feature cathodes with liquid or gaseous active materials (for example, lithium-air, lithium-sulfur and

lithium-bromine ...

This enables high-performance polymer lithium-ion solid-state batteries using the self-healing functional unit

composite. Download: ... monomers (Fig. 7 d), the DES-based electrolyte offered self-healing copolymer

matrix, which enabled the stable electrode|electrolyte interfacial contacts during ... Host-guest interactions

chemistry of self ...

Searching for ultra-safe flexible electrolytes is crucial to the exploitation of flexible solid-state batteries and

wearable devices. However, it is very challenging to simultaneously conquer the issues of the elastic

electrolyte, including low ionic conductivity, inferior electrolyte/electrode interface compatibility, and

unsatisfying cycling stability of the assembled ...

Recent years have witnessed thriving efforts in pursuing high-energy batteries at an unaffordable cost of

safety. Herein, a high-energy and safe quasi-solid-state lithium battery is proposed by solid-state redox

chemistry of polymer-based molecular Li 2 S cathode in a fireproof gel electrolyte. This chemistry fully

Page 2/5



Lithium battery chemistries enabled by
solid state electrolytes

eliminates not only the negative effect of extremely reactive Li ...

High ionic conductivity, outstanding mechanical stability, and a wide electrochemical window are the keys to

the application of solid-state lithium metal batteries (LMBs). Due to their regular channels for ion transport

and tailored functional groups, covalent organic frameworks (COFs) have been applied to solid electrolytes to

improve their ...

Generally, solid-state electrolytes can be categorized into polymer solid electrolytes, oxide solid electrolytes,

sulfide solid electrolytes (SSEs), etc. [8], [9], [10] However, polymer solid electrolytes exhibit poor ionic

conductivity at room temperature and limited effects on suppressing the "shuttle effect", which limits their

applications in solid-state lithium-sulfur batteries.

Solid-state electrolytes are promising to replace the traditional organic liquid electrolytes for high safety and

high energy density lithium batteries. However, the poor electrode/electrolyte interfacial wettability and

stability limit ...

SEs fulfil a dual role in solid-state batteries (SSBs), viz. i) being both an ionic conductor and an electronic

insulator they ensure the transport of Li-ions between electrodes and ii) they act as a physical barrier

(separator) between the electrodes, thus avoiding the shorting of the cell. Over the past few decades,

remarkable efforts were dedicated to the development of ...

Solid-state polymer electrolytes (SPEs) have received substantial attention in the effort to revive

high-energy-density Li-based batteries 1,2,3,4.While Li-ion batteries play an important role in ...

Home Energy Material Advances Table Of Contents 20 um-Thick Li6.4La3Zr1.4Ta0.6O12-Based Flexible

Solid Electrolytes for All-Solid-State Lithium ... "Lithium battery chemistries enabled by solid-state

electrolytes," Nature Reviews Materials, vol. 2, no. 4, p. 16103, 2017. Google Scholar. 4. M. Armand, and J.

M. Tarascon, "Building ...

4 days ago&#0183; This review introduces solid electrolytes based on sulfide/polymer composites which are

used in all-solid-state lithium batteries, describing the use of polymers as plasticizer, the ...

Now, a molecular-docking strategy between solvents and inducers has been shown to enable dynamic Li+

coordination that promotes fast, stable and high-voltage lithium battery ...

Solid-state electrolytes (SEs) have attracted great attention due to their advantages in safety, electrochemical

stability and battery packaging; especially, they can match with high-voltage cathode materials and the Li

metal anode to further increase the energy density and electrochemical cycling property. 2023 Materials

Chemistry Frontiers Review-type Articles
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PDF | On Jul 1, 2023, Ning Zhao and others published A new family of halide electrolytes for all-solid-state

lithium batteries | Find, read and cite all the research you need on ResearchGate

In the context of solid-state electrolytes for batteries, ambient temperature ionic conductivity stands as a

pivotal attribute. This investigation presents a compilation of potential candidates for solid-state electrolytes in

lithium-ion batteries, employing clustering--an unsupervised machine-learning technique. To achieve this, a

fusion of data from two distinct ...

Sulfide-based solid-state electrolytes (SSEs) with high Li+ conductivity ( $$sigma_{text{Li}^{+}}$$ ? Li + )

and trifling grain boundaries have great potential for all-solid-state lithium-metal batteries (ASSLMBs).

Nonetheless, the in-situ development of mixed ionic-electronic conducting solid-electrolyte interphase (SEI) at

sulfide electrolyte/Li-metal anode ...

Solid-state electrolytes (SSEs) have emerged as high-priority materials for safe, energy-dense and reversible

storage of electrochemical energy in batteries. In this Review, we assess recent ...

High-performance polymer electrolytes are highly sought after in the development of solid-state batteries.

Lynden Archer and co-workers report an in situ polymerization of liquid electrolytes in a ...

Solid-state lithium (Li) batteries are promising candidates to meet the demands for high-performance

energy-storage devices in practical applications such as portable electronics, electrical vehicles, and smart grid

integration of intermittent renewable energy sources. ... Lithium battery chemistries enabled by solid-state

electrolytes. Nat ...

Solid-state electrolytes are promising to replace the traditional organic liquid electrolytes for high safety and

high energy density lithium batteries. However, the poor electrode/electrolyte interfacial wettability and

stability limit their practical applications.

4.2V polymer all-solid-state lithium batteries enabled by high-concentration PEO solid electrolytes ... Li + <=

6:1) possessing high oxidation potentials (&gt;5 V vs. Li/Li +) are designed based on concentrated-salt

chemistry with oxidation potential surging incessantly with increasing the degree of coordinated EO. Thereby,

double-layered SEs ...

All-solid-state lithium batteries (ASSLBs) are promising for safety and high-energy-density large-scale energy

storage. In this contribution, we propose a Li3-4xZrxPS4 (LZPS) by Zr-doped ?-Li3PS4 (LPS) as a novel

solid electrolyte (SE) for ASSLBs based on experimental and simulation methods. The structure, electronic

property, mechanical property, and ionic ...

All-solid-state lithium-metal batteries (ASSLMBs) are widely considered as the ultimately advanced lithium

batteries owing to their improved energy density and enhanced safety features. Among various solid
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electrolytes, sulfide solid electrolyte (SSE) Li6PS5Cl has garnered significant attention. However, its

application is limited by its poor cyclability and low critical ...

Lithium-sulfur all-solid-state batteries using inorganic solid-state electrolytes are considered promising

electrochemical energy storage technologies. However, developing positive electrodes with ...

Solid-state electrolytes (SEs) have attracted great attention due to their advantages in safety, electrochemical

stability and battery packaging; especially, they can match with high-voltage cathode materials and the Li

metal anode to ...
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