
Inorganic solid-state lithium battery
technology

A: Relative to a conventional lithium-ion battery, solid-state lithium-metal battery technology has the potential

to increase the cell energy density (by eliminating the carbon or carbon-silicon anode), reduce charge time (by

eliminating the charge bottleneck resulting from the need to have lithium diffuse into the carbon particles in

conventional lithium-ion cell), prolong life (by ...

Lithium metal batteries (LMBs) with inorganic solid-state electrolytes are considered promising secondary

battery systems because of their higher energy content than their Li-ion counterpart. However, the LMB

performance remains unsatisfactory for commercialization, primarily owing to the inability ...

To date, the cathode designs in the ASSBs achieve remarkable achievements, adding the urgency of scaling up

the battery system toward inorganic solid-state pouch cell ...

This review focuses on the promising technology of solid-state batteries (SSBs) that utilize lithium metal and

solid electrolytes. SSBs offer significant advantages in terms of high energy density and enhanced safety. This

review categorizes solid electrolytes into four classes: polymer, oxide, hybrid, and sulfide solid electrolytes.

Each class has its own unique ...

All-inorganic solid-state sodium-sulfur batteries (ASSBs) are promising technology for stationary energy

storage due to their high safety, high energy, and abundant resources of both sodium and sulfur. However,

current ...

Lithium metal batteries (LMBs) with inorganic solid-state electrolytes suffer from lithium dendrites

propagation. Here, the authors demonstrate the production of stable lab ...

All-solid-state lithium batteries with inorganic solid electrolytes: Review of fundamental science: Xiayin

Yao(), Bingxin Huang(), Jingyun Yin(), Gang Peng(), Zhen Huang(), Chao Gao(), Deng Liu(), Xiaoxiong

Xu() ... Project supported by the National High Technology Research and ...

This solvent-free technology and the coupling of S cathode and Li 3.75 Si anode present a promising and cost

... Realizing high-capacity all-solid-state lithium-sulfur batteries using a low-density inorganic solid-state

electrolyte. Nat ... Advances in sulfide-based all-solid-state lithium-sulfur battery: materials, composite

electrodes and ...

1 &#0183; The paper reviews recent breakthroughs in all-solid-state lithium batteries, focusing on novel solid

electrolytes and advanced electrode materials to enhance battery performance ...

Ito, S. et al. A rocking chair type all-solid-state lithium ion battery adopting Li 2 O-ZrO 2 coated LiNi 0.8 Co

0.15 Al 0.05 O 2 and a sulfide based electrolyte. J. Power Sources 248, 943-950 ...
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While solid electrolytes were first discovered in the 19th century, several problems prevented widespread

application. Developments in the late 20th and early 21st century generated renewed interest in the

technology, especially in the context of electric vehicles.. Solid-state batteries can use metallic lithium for the

anode and oxides or sulfides for the cathode, increasing energy ...

Sun''s team [163] first proposed to use molecular layer deposition technology to deposit an organic-inorganic

mixed interlayer between the lithium metal anode and the sulfide electrolyte, which can ensure the good

contact between the lithium metal and the electrolyte and avoid the generation of lithium dendrites. This

solid-state battery design ...

Solid-state batteries assembled using SSEs are expected to improve the safety and energy density of LIBs. [16,

17] this is due to the good flame retardancy of SSEs and high capacity of Li metal anode  addition, a part of

the SSEs has good mechanical strength and can be used as support material, which simplifies the battery

design and generally improves the ...

Moreover, all-solid-state lithium metal battery assembled with LiNi 0.6 Co 0.2 Mn 0.2 O 2 cathode delivers a

high discharge capacity of 168 mAh g ?&#185; after 360 cycles at 0.1 C at 25 &#176;C, and ...

S1 Inorganic Solid-State Electrolytes for Lithium Batteries: Mechanisms and Properties Governing Ion

Conduction John Christopher Bachman1,2,?, Sokseiha Muy1,3,?, Alexis Grimaud1,4, Hao-Hsun Chang 1,4,

Nir Pour, Simon F. Lux5, Odysseas Paschos6, Filippo Maglia6, Saskia Lupart6, Peter Lamp6, Livia

Giordano1,4,7 and Yang Shao-Horn1,2,3,4 * ...

Abstract To address the low energy density and potential safety issues of modern lithium-ion batteries (LIBs),

all-solid-state lithium batteries (ASSLBs) with solid-state electrolytes (SSEs) have emerged as a highly

promising option. Among different SSEs, inorganic electrolytes (IEs) are the most probable to replace organic

liquid electrolytes because of their ...

Understanding lithium-ion conductors and their intricate ion conduction mechanisms is crucial for advancing

solid-state lithium battery technology. These conductors serve as the pathways that allow lithium ions to travel

within batteries, enabling the storage and release of energy. ... inorganic solid-state electrolytes, solid polymer

...

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

of crystallization, and ...

6BMW Group, Research Battery Technology, Munich, 80788, Germany 7Dipartimento di Scienza dei
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Materiali, Universit&#224; di Milano-Bicocca, Milano, Italy ? These authors contributed equally *email:

shaohorn@mit  ... with emphasis on solid-state inorganic lithium conductors. While previous reviews report

detailed structures and conductivities for

Consequently, there has been considerable attention directed towards the development of all-solid-state

lithium-ion batteries using non-combustible solid electrolytes, which are seen as a very viable contender for

the next age of battery technology. To advance all-solid-state lithium rechargeable batteries, it is essential to

study solid ...

Often hailed as the next disruptive battery technology, solid-state batteries offer a promising solution to the

safety concerns associated with conventional liquid lithium-ion batteries while significantly increasing energy

density. This technological achievement has the potential to revolutionize key industries, including electric

vehicles, energy storage, and mobile ...

As summarised in Fig. 1, the discovery of various SSEs has led to the development of different battery

technologies.Although the first solid-state ionic conductor dates back to the 1830s when the remarkable

conductivity of heated solid Ag 2 S and PbF 2 was discovered by Faraday [42], the 1960s are generally

considered as the starting point for ''solid ...

To advance all-solid-state lithium rechargeable batteries, it is essential to study solid electrolyte materials with

high lithium ion conductivity, low electronic conductivity, ...

Furthermore, SSLBs with inorganic SEs can operate at a wide temperature range of -50 to 400 &#176;C (or

higher) in which OLEs would freeze, boil or decompose [3]. Moreover, the anionic frameworks of solid

lithium superionic conductors do not move. This prevents concentration or bulk polarization, which can

improve kinetics and power capabilities ...

The assembled lithium symmetric battery demonstrated superior rate capability, achieving the highest CCD

(100 mA&#183;cm -2) among solid-state lithium battery research to date (Fig. 6b). Besides, as is illustrated in

Fig. 6 c, under high current density conditions, there was no degradation observed during charge-discharge

cycles -- the highest ...

With the best technology of ... Islam, M. S. &  Masquelier, C. Fundamentals of inorganic solid-state

electrolytes for batteries. ... PEO/Li 10 GeP 2 S 12 /SN for all-solid-state lithium battery ...

As the core part of a solid-state lithium-sulfur battery, the solid electrolyte dramatically affects battery

performance. A good SSE must have the following characteristics: (1) A high ion mobility number is required,

and when the ion mobility number is low, the cell will have severe local polarization, resulting in uneven Li +

deposition and ...
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To address the limitations of contemporary lithium-ion batteries, particularly their low energy density and

safety concerns, all-solid-state lithium batteries equipped with solid-state electrolytes have been identified as

an up-and-coming alternative. Among the various SEs, organic-inorganic composite solid electrolytes

(OICSEs) that combine the advantages ...

However, for all-solid-state lithium-ion batteries with inorganic solid-state electrolytes, key challenges remain,

such as the volume change in the electrodes, interfacial charge-transfer ...

The lithium transport mechanisms in solid-state battery materials including electrodes, solid electrolytes, and

interfaces are comprehensively reviewed. A relationship between diffusion mechanisms and transport-related

physical quantities is established through theoretical and experimental characterization techniques.
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