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Are sulfide-based solid-state electrolytes a viable solution for lithium-ion batteries?

Sulfide-based solid-state electrolytes (SSEs) are gaining tractionas a viable solution to the energy density and

safety demands of next-generation lithium-ion batteries.

 

What are solid-state electrolytes (SSEs)?

This review provides an in-depth examination of solid-state electrolytes (SSEs), a critical component enabling

SSLIBs to surpass the limitations of traditional lithium-ion batteries (LIBs) with liquid electrolytes.

 

Which properties determine the energy storage application of electrolyte material?

The energy storage application of electrolyte material was determined by two important properties i.e.

dielectric storage and dielectric loss. Dielectric analyses of electrolytes are necessary to reach a better intuition

into ion dynamics and are examined in terms of the real (E?) and imaginary (E?) parts of complex permittivity

(E*) .

 

Why are electrolytes important in energy storage devices?

Electrolytes are indispensable and essential constituents of all types of energy storage devices (ESD) including

batteries and capacitors. They have shown their importance in ESD by charge transfer and ionic balance

between two electrodes with separation.

 

Are solid-state lithium-ion batteries the future of energy storage?

Solid-state lithium-ion batteries (SSLIBs) are poised to revolutionize energy storage,offering substantial

improvements in energy density,safety,and environmental sustainability.

 

Can a solid electrolyte maintain a consistent cycle life?

However,challenges such as interfacial resistance between the solid electrolyte and electrodes need continuous

refinementto maintain consistent cycle life . Recent developments in advanced solid electrolytes,including

sulfides and oxides,demonstrate the potential for high energy retention even after thousands of cycles.

The hardness and elastic modulus of solid electrolytes at nanometer scale were characterized by a nanometer

indenter (Bruker Hysitron TI980). And storage modules and loss modules of solid electrolytes were tested by

dynamic mechanical analysis (NETZSCH DMA242E) with tensile rate of 4 mm min -1 and heating rate of 3

K/min from 30 to 90 &#176;C.

Sodium, as a neighboring element in the first main group with lithium, has extremely similar chemical

properties to lithium [13, 14].The charge of Na + is comparable to that of lithium ions, but sodium batteries

have a higher energy storage potential per unit mass or per unit volume, while Na is abundant in the earth''s

crust, with content more than 400 times that of ...
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Zirconium-based halide solid electrolyte, Li 2 ZrCl 6, with low raw-material cost and high oxidative stability

is a promising candidate for next-generation energy storage devices.However, the low ionic conductivity

hinders its practical applicability. Herein, we report a new zirconium-based superionic conductor based on

high-valence Ta 5+ doping strategy.

Composite solid electrolytes are usually prepared by physical mixing methods such as solution casting or ball

milling [15], [16], [17], [18].Although the introduction of the polymer component could enhance the

flexibility of composite electrolyte, the irreversible damage and the phase separation still occur under the

impact of destructive external forces or high temperature.

Lithium metal (Li) is the ultimate choice for the ever-growing demand in high-energy storage systems due to

the lowest electrochemical potential (-3.04 V vs. the standard hydrogen electrode) and ultrahigh theoretical

capacity (3860 mAh g -1) [1], [2].However, Li metal is extremely reactive toward most of the electrolytes,

leading to a low coulombic efficiency (CE) ...

In the subsequent CV curves (Fig. 4 b), weak peaks can be observed at ca. 0.7 V in both CAPC1100 and

CAPC1100-P samples, indicating the decomposition of electrolyte and the formation of solid electrolyte

interphase (SEI). The CV curves of different samples are also studied in Fig. S6a. It can be seen that

CAPC1100 has higher peaks and smaller ...

Lithium metal batteries, with their promise of high energy density, have gained much attention in recent years

due to the high energy densities achieved through the use of Li metal anodes with high theoretical capacity

(3860 mAh/g) and the lowest electrochemical potential (-3.04 V vs. Standard Hydrogen Electrode) [1].

However, it still presents a myriad of ...

In the domain of energy-storage devices, lithium-metal batteries (LMBs) stand out due to their distinctive

ultrahigh specific capacity (3860 mAh g -1), lowest potential (-3.04 V vs H + /H 2), lightweight and compact,

safe and reliable, and no memory effect[[1], [2], [3]].The present challenges hindering the continual

advancement of LMBs are no longer confined to ...

The introduction of TMP modulates the coordination environment of Li + in solid polymer electrolytes and

reshapes the solvated structure of Li + through the "molecular anchoring" effect. The in-situ induced dense

solid electrolyte interfacial layer is conducive to suppressing the structural destruction of NCM811 cathode,

restraining Li dendrite formation and achieving ...

To meet the urgent market requirement of high energy density and high safety for electrical vehicles and

electronic devices, substituting nonflammable solid-state electrolytes (SSEs) for liquid electrolyte is regarded

as the fundamental way [1], [2], [3].Among all SSEs [4], [5], [6], garnet electrolyte is a promising candidate

for next high-energy-density generation ...
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The advantages of solid electrolytes to make safe, flexible, stretchable, wearable, and self-healing energy

storage devices, including supercapacitors and batteries, are then ...

As specific examples, two promising yet challenging-to-synthesize solid electrolytes face hurdles. Na 3 BS 3

glass is a reduction-stable electrolyte [22] because it forms an electronically passivated interphase composed

of insulated reduction products of Na 2 S. Though thio-borate systems are conventionally developed by using

Na 2 S and B 2 S 3 as a starting ...

Solid-state lithium battery promises highly safe electrochemical energy storage. Conductivity of solid

electrolyte and compatibility of electrolyte/electrode interface are two keys to dominate ...

The development of new energy storage systems with high energy density is urgently needed due to the

increasing demand for electric vehicles. Solid-state magnesium batteries are considered to be an economically

viable alternative to advanced lithium-ion batteries due to the advantages of abundant distribution of

magnesium resources and high volumetric ...

Compared to lithium-ion batteries, aqueous zinc ion batteries (AZIBs) are a compelling choice for future

grid-scale energy storage applications due to their inherent safety, abundance in nature, and environmental

friendliness [1], [2], [3], [4].However, the practical commercialization of AZMBs is significantly impeded by

the low Coulombic efficiency (CE) and ...

1 Introduction. With the booming development of electrochemical energy-storage systems from transportation

to large-scale stationary applications, future market penetration requires safe, cost-effective, and

high-performance ...

These ternary systems are designed to improve key properties such as thermal stability and ionic conductivity,

while addressing limitations observed in traditional electrolytes. This work represents a significant

advancement in the ...

Simultaneously reshaping the electrolyte structure and Zn interface chemistry enabled by using

1,2-dimethoxyethane (DME) additive can weaken water activity, induce in-situ formation of a robust

organic-inorganic interphase on Zn, and suppress dendritic Zn growth, thus significantly stabilizing the Zn

anode in aqueous electrolytes.. Download: Download high-res ...

Cao et al. [25]designed a quasi-solid polymer electrolyte applicable over a wide temperature range (-20

&#176;C-60 &#176;C), and achieved more than 500 long cycles at low as well as high ...

Energy storage is a key technology for promoting energy revolution through the harnessing of renewable

sources. Over the past decades, Li-ion batteries (LIBs) have gained significant momentum as an important

electrochemical energy storage technology with widespread practical applications in portable electronics,
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electric vehicles, and other fields [1], ...

Lithium-ion batteries, which have been extensively utilized in consumer electronics, transportation, wearable

and medical devices, and large-scale energy storage, are nearing their theoretical energy density limits,

particularly with traditional transition metal oxide cathodes and graphite anodes [[1], [2], [3]].Additionally,

the flammable nature of the organic liquid ...

Solid-state lithium-ion batteries (SSLIBs) are poised to revolutionize energy storage, offering substantial

improvements in energy density, safety, and environmental sustainability. ...

The escalating need for high-performance energy storage systems has spurred extensive research into

advanced battery technologies. Lithium ion batteries (LIBs) are preferred due to their high energy density,

high efficiency, long life and adaptability across a wide temperature range, which have led to the widespread

applications in portable electronic ...

In this review, we gathered the most important properties of the electrolytes i.e. ionic conductivity,

electrochemical stability window (ESW), electrolyte impedance, matrix ...

This need has driven demand for energy storage solutions to manage the intermittency of renewable energy

and Power-to-X (P2X) technologies that convert renewable electricity into chemical energy. Solid oxide

electrochemical cells (SOCs) have emerged as promising candidates for these applications.

The all-solid-state lithium batteries with solid electrolytes are considered to be the new generation of devices

for energy storage. To accelerate the research and development, the overall picture about the current state of

all solid-state lithium batteries was reviewed in this article with major focus on the material aspects.

With increasing demand for energy storage, next-generation LIBs based on solid electrolytes (SEs) are gaining

attention due to their specific design and chemistry [4, 5]. Liquid electrolytes are flammable and can lead to

As a key component, solid electrolytes have attracted increasing attention and have experienced major

breakthroughs. Generally speaking, solid electrolytes for the development of all-solid-state lithium batteries

can be primarily grouped into two categories: Ceramic solid electrolytes and Polymer solid electrolytes [3]

organic ceramic solid electrolytes have the ...

Hence, building next-generation "beyond Li-ion" batteries has been key to meet the increasing demands of the

energy storage market. 5-7 One promising strategy is to assemble all-solid ...

Structural batteries attract enormous research interest due to their advantages of integrated energy storage

function in structure. Superior to the co-cured composite structural batteries based on glass fiber

supported/reinforced liquid/low-strength polymer electrolyte, enhanced mechanical strength of solid polymer
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electrolyte would enable the facile fabrication ...

Up to now, the most attractive motivation for the development of ILs in the electrochemical energy storage

field was related to their use as functional electrolytes, because of their intrinsic ion conductivity, low

volatility and flammability, and high electrochemical stability [10, 21].Among these intrinsic properties, the

key advantages they offer as electrolytes are low ...

1 Introduction. The global shift toward electrification has catalyzed significant growth in markets such as

electric vehicles, unmanned aerial vehicles, high-performance electronics, ...
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