
Solid-state batteries in 2021

Solid-state batteries (SSBs) have been widely regarded as a promising electrochemical energy storage

technology to power electric vehicles (EVs) that raise battery safety and energy/power densities as kernel

metrics to achieve ...

The solid-solid electrode-electrolyte interface represents an important component in solid-state batteries

(SSBs), as ionic diffusion, reaction, transformation, and restructuring could all take place. As these processes

...

Solid-state battery is believed to be one of the next-generation battery technologies with its advantages of

better safety, superior performance, flexible form factor and simplified pack design. Both the inorganic and

organic solid ...

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- ...

4 The Influence of Mechanochemical Processing of Solid-State Batteries 4.1 General Comments. The

processing and upscaling of solid-state batteries is still challenging and although the mechanochemical

synthesis can potentially ...

Su S, Ma J, Zhao L, et al. Progress and perspective of the cathode/electrolyte interface construction in

all-solid-state lithium batteries Carbon Energy, 2021, 3: 866-894. Article CAS Google Scholar Zou J, Ben T

Recent advances in porous polymers for solid-state rechargeable lithium batteries Polymers, 2022, 14: 4804

Based on these problems, solid-state lithium-ion batteries (SSBs) using solid-state electrolyte (SSE) with

excellent chemical stability, high mechanical strength and superior flame retardation could be a promising

solution. SSE not only solves the problem of liquid leakage fundamentally, avoids the outbreak of a fire by

high temperature; but also be able to endure ...

Solid-state lithium batteries with solid electrolyte rather than traditional liquid organic electrolyte could

employ high specific capacity cathodes and anodes, resulting in high energy density devices with high safety,

which is consistent ...

To overcome the space limitations of electric vehicles (EVs) and achieve a driving range of over 500 km,

solid-state electrolytes have high expectations over organic electrolytes to vastly improve the EVs ().One of

the most significant components in an SSB is the solid-state electrolyte, which has made great advances,

especially polymer electrolytes, metal sulfide ...

Table 1: Solid-state batteries - mass market applications to 2040 Wave 1 in the 2020s: consumer electronics,

healthcare and wearables Wave 2 in the 2030s: electric vehicles Wave 3 in the 2040s: aircraft and aviation o
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Small healthcare products and niche electronics already available. o Smaller applications in consumer

electronics and wearables likely to hit the mass ...

All-solid-state batteries (ASSBs) offer great promise as a next-generation energy storage technology with

higher energy density, wider operating temperature range, and ...

Research Progress on Interfaces of All-Solid-State Batteries Han Wang 1, Hanwen An 1, Hongmei Shan 2, Lei

Zhao 1, Jiajun Wang 1,* 1 School of Chemistry and Chemical Engineering, Harbin Institute of Technology,

Harbin 150000, China. 2 College of Materials Science and Chemical Engineering, Harbin Engineering

University, Harbin 150000, China. Abstract: Owing ...

Here we describe a solid-state battery design with a hierarchy of interface stabilities (to lithium metal

responses), to achieve an ultrahigh current density with no lithium ...

Solid-state batteries (SSBs) are promising materials technology for achieving these metrics by enabling these

electrode systems due to the underlying material properties of the solid electrolyte (viz. mechanical strength,

electrochemical ...

Solid-state lithium batteries have the potential to replace traditional lithium-ion batteries in a safe and

energy-dense manner, making their industrialisation a topic of attention. ...

Solid-state batteries with features of high potential for high energy density and improved safety have gained

considerable attention and witnessed fast growing interests in the past decade. Significant progress and

numerous efforts have been made on materials discovery, interface characterizations, and device fabrication.

This issue of MRS Bulletin focuses on the ...

Sept. 23, 2021--Engineers created a new type of battery that weaves two promising battery sub-fields into a

single battery. The battery uses both a solid state electrolyte and an all-silicon anode, making it a silicon

all-solid-state battery. The initial rounds of tests show that the new battery is safe, long lasting, and energy

dense. It holds promise for a wide range of ...

Progress in development of all-solid-state batteries All-solid-state battery prototype vehicle built and driving

data obtained Now identifying the merits and challenges of use in vehicles <Movie> Obtained license plate

registration in August 2020 and ...

The other critical challenge towards the application of PAN solid-polymer electrolytes is the uncontrolled

passivation reactions against lithium-metal anodes at the interface that lead to the formation of poor quality

SEI layers, and consequently, inferior electrochemical performance of the all-solid-state batteries, including

unsatisfactory coulombic efficiency and ...

Then again, Toyota has been promising all-solid-state EV batteries for some time. They were first due out in
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2021, then 2022, and now it looks like closer to 2030.

Solid-state batteries (SSBs) have garnered interest due to their lack of hazardous liquid electrolytes, in

addition to the potential of solid-state electrolytes (SSEs) being able to suppress ...

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 ...

The International Energy Agency forecasts that the global stock of EVs on the road will rise from 16.5 million

in 2021 to ... limiting power. And solid-state batteries require an entirely new ...

Batteries are essential in modern society as they can power a wide range of devices, from small household

appliances to large-scale energy storage systems. Safety concerns with traditional lithium-ion batteries

prompted the emergence of new battery technologies, among them solid-state batteries (SSBs), offering

enhanced safety, energy density, and lifespan. ...

Mass transport and interfacial charge transfer are key processes in solid-state batteries ().The intrinsic rapid

charge transfer at ideal Li metal/electrolyte interfaces is proven by a high exchange current density of ...

Solid-state batteries have gained increasing attention with the discovery of new inorganic solid electrolytes,

some of which rival the ionic conductivity of liquid electrolytes. With the additional benefit of being

single-ion conductors, several inorganic solid electrolytes achieve the lithium ion conduction Journal of

Materials Chemistry A Recent Review Articles Journal of Materials ...

Volume 42, January-February 2021, Pages 137-161. Research . Understanding all solid-state lithium batteries

through in situ transmission electron microscopy. Author links open overlay panel Yong Cheng 1 +, Liqiang

Zhang 2 +, Qiaobao Zhang 1, Jie Li 5, Yongfu Tang 2, Claude Delmas 6, Ting Zhu 4, Martin Winter 5,

Ming-Sheng Wang 1, Jianyu Huang 2 ...

Lithium alloy anodes in the form of dense foils offer significant potential advantages over lithium metal and

particulate alloy anodes for solid-state batteries (SSBs). However, the reaction and degradation mechanisms of

dense alloy anodes remain largely unexplored. Here, we investigate the electrochemical lithiation/delithiation

behavior of 12 ...

For applications requiring safe, energy-dense, lightweight batteries, solid-state lithium-sulfur batteries are an

ideal choice that could surpass conventional lithium-ion batteries. Nevertheless, there are challenges ...

A solid-state architecture for rechargeable sodium-ion batteries has garnered substantial research interest in

recent years 1,2,3,4,5  replacing flammable organic liquid electrolytes with solid ...
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Although solid-state lithium (Li)-metal batteries promise both high energy density and safety, existing solid

ion conductors fail to satisfy the rigorous requirements of battery operations.
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