
Sequencing polymers to enable
solid-state lithium batteries

Can solid polymer electrolytes be used to create advanced lithium batteries?

You have full access to this article via your institution. Rational designs of solid polymer electrolytes with

high ion conduction are critical in enabling the creation of advanced lithium batteries.

 

What is the role of solid polymer electrolytes in lithium ion conduction?

Epub 2023 Oct 16. 1 State Key Laboratory of Molecular Engineering of Polymers, Department of

Macromolecular Science, Fudan University, Shanghai, China. Rational designs of solid polymer electrolytes

with high ion conduction are critical in enabling the creation of advanced lithium batteries.

 

How can a polymer based SSE be protected from lithium metal anodes?

For example,the addition of LiDFOB or FECcan induce the formation of LiF-rich SEI and protect the

polymer-based SSEs from the reduction of the lithium metal anodes. [76,133]Moreover,the multilayer

design,such as the Janus structure mentioned in Section 3.2,could physically separate the reactive components

from the lithium metal anodes.

 

Why are solid polymer electrolytes important?

Sequencing po...Favorite Sign in to add to favorites. Solid polymer electrolytes are crucial for the

development of lithium batteries,but their lower ionic conductivity compared with liquid/ceramics at room

temperature limits their practical use.

 

Can solid-state polymer electrolytes revive Li-based batteries?

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

high-energy-density Li-based batteries 1, 2, 3, 4.

 

Are Ionic Composite electrolytes suitable for next-generation lithium-based batteries?

A critical challenge for next-generation lithium-based batteries lies in development of electrolytes that enable

thermal safety along with the use of high-energy-density electrodes. We describe molecular ionic composite

electrolytes based on an aligned liquid crystalline polymer combined with ionic liquids and concentrated Li

salt.

By incorporating this ILE into a solid MIC, we demonstrate a highly lithium-dense solid-state electrolyte with

the potential to suppress Li dendrite growth on Li-metal anodes, ...

The widespread adoption of lithium-ion batteries has been driven by the proliferation of portable electronic

devices and electric vehicles, which have increasingly stringent energy density requirements. Lithium metal

batteries (LMBs), with their ultralow reduction potential and high theoretical capacity, are widely regarded as

the most promising technical ...
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Lithium Polymer batteries are flat batteries, widely used for 3C products according to the dimension and

capacity, such as GPS, POS device, Bluetooth earphone, smart watch, wearable products, bank Ukey,

notebook, DVD, medical equipment, scanner and other portable devices.

Sequencing polymers to enable solid-state lithium batteries. Shantao Han, Peng Wen, Huaijiao Wang, Yang

Zhou, Yu Gu, Lu Zhang, Yang Shao-Horn, Xinrong Lin, Mao Chen ... H. R., Sun, X. L. &  Yang, Y.

Mitigating interfacial instability in polymer electrolyte-based solid-state lithium metal batteries with 4 V

cathodes. ACS Energy Lett. 5, 3244 ...

The in situ polymerization process inherits good liquid electrolyte/electrode interfacial contact and is

compatible with existing lithium-ion batteries manufacturing ...

Ionogels enable the formation of solid-state electrolytes and composite electrodes for polymer-based

solid-state batteries operating at room temperature. Here, the development of composite lithium titanate

electrodes was demonstrated.

Solid polymer electrolytes (SPEs) are attractive for next-generation energy storage, because they are more

thermally stable compared to conventional liquid electrolytes and simpler for scalable manufacturing than

ceramic electrolytes. However, there is a growing body of research suggesting that the interfacial instabilities

between SPEs and other battery ...

The in-situ polymerization methods (in-situ methods) have led to huge advancement in the development of

solid-state batteries (SSBs) with intimate interfacial contacts and continuous pathways for the conduction of

lithium ion. Though promising, they still face obstacles that hinder their practical application, such as poor

interfacial stability between ...

In-situ construction of high-temperature-resistant 3D composite polymer electrolyte membranes towards

high-performance all-solid-state lithium metal batteries. Journal of Power ...

Solid polymer electrolytes are a crucial class of compounds in the next-generation solid-state lithium batteries

featured by high safety and extraordinary energy density. This review highlights the importance of

carbonyl-coordinating polymer-based solid polymer electrolytes in next-generation safe and high-energy

density lithium metal batteries, unraveling their ...

Rechargeable lithium-ion (Li-ion) and lithium-polymer (Li-poly) batteries have recently become dominant in

consumer electronic products because of advantages associated with energy density and product longevity.

Polymer solid electrolytes for solid-state batteries typically suffer from low ionic conductivity and low

oxidative stability. Herein, a polymer electrolyte based on a polymerized ionic liquid and an ionic liquid
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plasticizer offering simultaneously a high room-temperature ionic conductivity of 0.8 mS cm -1 and a high

oxidative stability &gt;5.0 V versus Li + /Li, is reported.

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 ...

Sequencing polymers to enable solid-state lithium batteries. Article. Full-text available. Oct 2023; ... To

achieve high-performance solid-state lithium-metal batteries (SSLMBs), solid ...

Abstract Although there are various strategies for solid-state polymer lithium batteries (SSPLBs)

manufacturing, the most promising is the in situ polymerization process. ... and design principles of in situ

polymerization process for fabricating practical pouch SSPLBs is provided to enable a comprehensive

understanding and strategic guidance ...

In 2012, Zhao et al. [13] proposed lithium-rich anti-perovskites (LiRAPs) with a formula of X +3 B 2- A -

(e.g., Li 3 OCl). The anion sublattice of anti-perovskites is in a body-centered-cubic (bcc) packed pattern and

Li + ions occupy the cubic-face center sites forming octahedral units, which has been believed to promote high

ionic mobility [8] (Fig. 2 b). ). ...

The in-situ polymerization methods (in-situ methods) have led to huge advancement in the development of

solid-state batteries (SSBs) with intimate interfacial contacts and continuous pathways for the conduction of ...

In situ polymerization of polymers and the addition of certain liquid components offer potential solutions to

enhance the wetting of the thick cathodes and enable the ...

Generally, SEs can be mainly classified into inorganic solid electrolytes (ISEs), solid-state polymer

electrolytes (SPEs) and organic-inorganic hybrid electrolytes (OIHEs) [[8], [9], [10]].ISEs mainly include

oxide, sulfide and nitride-based solid electrolytes based on the different heteroatoms in their ligands [[11],

[12], [13], [14]].ISEs deliver a lithium ion transference number ...

Electrochemical cells that utilize lithium and sodium anodes are under active study for their potential to enable

high-energy batteries. Liquid and solid polymer electrolytes based on ether ...

The article reports a method to tune the ionic conductivity of solid polymer electrolytes by precise positioning

of designed repeating units. The method can improve the performance of lithium ...

6 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 ...

Solid polymer electrolytes are light-weight, flexible, and non-flammable and provide a feasible solution to the
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safety issues facing lithium-ion batteries through the replacement of organic liquid ...

The role of polymers regarding interface chemistry, interface resistance and lithium transfer is discussed and

the importance of polymers for the processing of solid-state batteries is described. Taken as a whole, the

article surveys the relevance of polymers at each cell component and discerns how polymers may provide the

key to access the ...

Solid polymer electrolytes are crucial for the development of lithium batteries, but their lower ionic

conductivity compared with liquid/ceramics at room temperature limits their practical use. Precise positioning

of designed repeating units in alternating polymer sequences now allows the Li+ conductivity to be tuned by

up to three orders of ...

More information: Weiran Zhang et al, Single-phase local-high-concentration solid polymer electrolytes for

lithium-metal batteries, Nature Energy (2024). DOI: 10.1038/s41560-023-01443-0 ... Flexible solid

electrolytes for all-solid-state lithium batteries. Oct 3, 2022. Bridging the best of both electrolyte worlds for a

better lithium-ion ...

Gel polymer electrolytes (GPEs) hold tremendous potential for advancing high-energy-density and safe

rechargeable solid-state batteries, making them a transformative technology for advancing electric vehicles.

GPEs offer high ionic conductivity and mechanical stability, enabling their use in quasi-solid-state batteries

that combine solid-state interfaces ...

Today, lithium-ion batteries with organic liquid electrolytes, carbon-based anodes and lithium metal oxide

cathodes are the leading energy storage technology in portable electronics and electric vehicles. 1 Since their

commercialisation in 1991 by Sony, the specific energy and energy density of Li-ion batteries has more than

doubled to the current state-of-the ...

To address some critical issues facing Li metal batteries, the authors design cross-linked polymer networks to

serve as either Li metal anode coatings or all solid-state electrolytes.

The high-throughput screening may enable the rapid development of PEs for LIBs, even at the expense of

other performance indicators. ... This enables high-performance polymer lithium-ion solid-state batteries using

the self-healing functional unit composite. Download: Download high-res image (1009KB) Download:

Download full-size image;

Sequencing polymers to enable solid-state lithium batteries ... a single-component Li22Sn5 alloy layer

buffered Li anode is paired with a solid-state polymer electrolyte, where a metallic Sn film ...
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