
Solid-state battery membrane materials

In this article, we present a novel solid biopolymer-based membrane (BPM) with sodium alginate (SA) as host

material incorporated with an ionic salt, lithium chloride (LiCl). Solid BPMs are prepared using the solution

casting technique and used as an electrolyte in the fabrication of solid-state Li-ion conducting battery and coin

cell. The X-ray diffraction (XRD) ...

Organic-inorganic hybrid materials for interface design in all-solid-state batteries with a garnet-type solid

electrolyte. ACS Appl. Energy Mater. (2020) ... Nonflammable hybrid solid electrolyte membrane for a

solid-state lithium battery compatible with conventional porous electrodes. Journal of Membrane Science,

Volume 603, 2020, Article ...

Hence replacing them with solid-state electrolytes could fundamentally address the safety concerns associated

with lithium-ion batteries. 1 Solid-state electrolytes offer superior mechanical strength and chemical stability,

limiting side reactions with lithium metal and preventing the growth of lithium dendrites. 2 Presently, solid

electrolytes ...

a Charge/Discharge profiles of the all-solid-state battery ... R. et al. Research on the kinetic properties of the

cation disordered rock-salt Li-excess Li 1.25 Nb 0.25 Mn 0.5 O 2 material. Solid ...

Abstract The scientific community is exploring novel all-solid-state batteries (ASSBs) as a substitute for

conventional lithium-ion batteries with liquid electrolytes. These ASSBs possess several attractive advantages,

including improved safety, extended temperature range, and improved energy density. Solid-state electrolytes

(SSE) have become significant ...

Recent advances in all-solid-state battery (ASSB) research have significantly addressed key obstacles

hindering their widespread adoption in electric vehicles (EVs). This review highlights major innovations,

including ultrathin electrolyte membranes, nanomaterials for enhanced conductivity, and novel manufacturing

techniques, all contributing to improved ASSB ...

The CP biopolymer film is even compatible with most commercial cathode materials, and our solid-state

Li/CP/LiFePO4 cells show better performance and notably good stability over 1,000 cycles than ...

Nature Energy - High-performance solid-state electrolytes are key to enabling solid-state batteries that hold

great promise for future energy storage. The authors survey the fabrication process...

Redox flow batteries using aqueous organic-based electrolytes are promising candidates for developing

cost-effective grid-scale energy storage devices. However, a significant drawback of these ...

All-solid-state sodium metal battery performance. The electrochemical performance of the all-solid-state

Na/NVP (NVP = Na 3 V 2 (PO 4) 3) batteries with EO10-PFPE/PVDF composite electrolyte was ...
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August 3, 2024: At the SNE Battery Day in Seoul, South Korea, Samsung announced a solid-state battery

product boasting the capability to deliver 600 miles of range, recharge in 9 minutes, and last ...

Sheet-type solid electrolyte (SE) membranes are essential for practical all-solid-state Li batteries (ASLBs). To

date, SE membrane development has mostly been based on polymer electrolytes with or without the aid of

liquid electrolytes, which offset thermal stability (or safety). In this study, a new scalable fabrication protocol

for thin (40-70 mm) and flexible single ...

Quasi-solid-state lithium-sulfur battery (QSSLSB) systems are more reliable and effective when considering

safety and performance. ... It is crucial to consider material characteristics when selecting filler materials for

solid-state electrolytes. ... The rate capabilities of the cells based on quasi-solid-state LTPO-HSE membrane,

and GF-LE ...

All-solid-state batteries are a promising solution to overcoming energy density limits and safety issues of

Li-ion batteries. Although significant progress has been made at moderate and high temperatures,

low-temperature operation poses a critical challenge. This review discusses microscopic kinetic processes,

outlines low-temperature challenges, ...

The material density of both composite membrane I and composite membrane II is lower than that of the

cellulose membrane. This indicates that the structure of the membrane becomes more porous after coating, and

the porosity of the membrane increases, resulting in lower impedance and higher ion conductivity. ... This

quasi-solid-state battery ...

An expanded porous polytetrafluoroethylene (ePTFE)-enforced ultra-thin inorganic and organic electrolyte

(ePESCE) is prepared and electrolyte-electrode(s) assembly (EEA) is constructed by directly coating active

materials on ...

Recent advances in all-solid-state battery (ASSB) research have significantly addressed key obstacles

hindering their widespread adoption in electric vehicles (EVs). This review highlights major innovations,

including ...

An elastomeric solid-state electrolyte shows desirable mechanical properties and high electrochemical

stability, and is used to demonstrate a high-energy solid-state lithium battery at ambient ...

In this regard, solid-state lithium metal batteries (SSLMBs) coupling high-energy electrode materials (e.g.,

lithium metal (Li&#176;), lithium alloys, nickel-rich LiNi 1-x-y Co x Mn y O 2 (1-x ...

The two operation modes of a battery are the charging process, with the movement of ions from the cathode to

the anode, and the discharging process where the ions move from the anode to the cathode and,

simultaneously, the electrons flow out to the external circuit to provide electrical power, as it is shown in Fig.
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1 [8].For the cathode, the active ...

In this perspective, the required properties and possible challenges for inorganic cathode active materials

(CAMs) employed in solid-state batteries (SSBs) are discussed and design principles are int...

Recent advances in all-solid-state batteries for commercialization. Junghwan Sung ab, Junyoung Heo ab,

Dong-Hee Kim a, Seongho Jo d, Yoon-Cheol Ha ab, Doohun Kim ab, Seongki Ahn * c and Jun-Woo Park *

ab a Battery Research Division, Korea Electrotechnology Research Institute (KERI), 12, Jeongiui-gil,

Seongsan-gu, Changwon-si, Gyeongsangnam-do ...

The pouch-type all-solid-state battery with the Li 6 PS 5 Cl thin membrane shows super cyclic performance

with capacity retention of 76.92% after 1,000 cycles at 60 &#176;C. Moreover, the pouch-type cells still

exhibit outstanding electrochemical ...

Interconnected Hollow Porous Polyacrylonitrile-Based Electrolyte Membrane for a Quasi-Solid-State Flexible

Zinc-Air Battery with Ultralong Lifetime Wei Peng State Key Laboratory for Modification of Chemical Fibers

and Polymer Materials, College of Materials Science and Engineering, Donghua University, Shanghai 201620,

P. R. China

In addition to being made with non-toxic materials, the membrane material boasts superior mechanical

strength and is secure, unlike traditional batteries with rigid packaging. The membrane material has a high

elastic modulus. A nanofiber-reinforced component structure helps make the material. flexible and resistant to

deformation upon bending.

a State Key Laboratory of Material Processing and Die &  Mold Technology, School of Materials Science and

Engineering, Huazhong University of Science and Technology, Wuhan 430074, China ... Solid-state

electrolytes (SSEs) provide the opportunity to unlock the full potential of lithium metal anodes and

fundamentally eliminate safety concerns ...
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