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Overview

Membranes for energy storage and conversion devices can be divided into two
types according to the ion transport mechanism: ion exchange membranes
(IEMs) based on an ion-exchange mechanism and porous membranes (PMs)
based on an ion-sieving mechanism (Yuan et al. 

Membranes for energy storage and conversion devices can be divided into two
types according to the ion transport mechanism: ion exchange membranes
(IEMs) based on an ion-exchange mechanism and porous membranes (PMs)
based on an ion-sieving mechanism (Yuan et al. 

Next-generation ion-exchange membranes could improve the efficiency of
renewable energy storage devices and cut the costs involved in producing
them. In the realm of renewable energy, ranging from wind power to solar
energy, ion exchange membranes serve a crucial function in energy storage.
Credit:. 

ABSTRACT: Redox flowbatteries (RFBs) have emerged as a promising
candidate for large-scale energy storage, particularly in the integration of
intermittent renewable energy sources and enhancement of grid stability. As
one of the critical components of RFBs, the ion-conducting membrane
facilitates. 

该研究成果以题为“Hydrophilic microporous membranes for selective ion separation
and flow-battery energy storage”的论文发表在国际期刊 Nature Materials 上（见文后原文链接）。
【图文解析】图1 离子选择性微孔膜结构及表征 解析： 图1a为亲水微孔膜的工作原理，用于快速离子传输和高离子和分子选择性。
图1b为亲水性PIM (图1c)制备的微孔膜中相互连接的亲水离子通道的概念图。
为了实现我们的设计策略，我们开发了两种类型的亲水性PIM:由Tröger's碱基衍生而来的PIMs. 

Membranes for energy storage and conversion devices can be divided into two
types according to the ion transport mechanism: ion exchange membranes
(IEMs) based on an ion-exchange mechanism and porous membranes (PMs)
based on an ion-sieving mechanism (Yuan et al., 2018; Xiong et al., 2021).
The. 
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Energy storage battery ion membrane

  

Ion-Conducting Membranes for
Long-Duration Energy Storage

This review provides insights into the design of a
highly selective ion-conducting membrane
tailored for long-duration grid-scale redox flow
battery applications.

  

Advanced Membranes Boost
the Industrialization of Flow
Battery

ConspectusFlow battery (FB) is nowadays one of
the most suited energy storage technologies for
large-scale stationary energy storage, which
plays a vital role in ...

  

Engineering Polymer-Based
Porous Membrane for
Sustainable Lithium-Ion  

Due to the growing demand for eco-friendly
products, lithium-ion batteries (LIBs) have gained
widespread attention as an energy storage
solution. With the global demand for clean and ...

  

Low-cost hydrocarbon
membrane enables commercial
...
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Flow batteries are promising for long-duration
grid-scale energy storage. However, the major
bottleneck for large-scale deployment of flow ...

  

Reliance sodium-ion, Amazon
'membrane-free' flow ...

India's Reliance Industries has completed
takeover of sodium-ion startup Faradion, Amazon
set to trial novel flow battery technology.

  

Multifunctional polymer
electrolyte membrane
networks for energy  

A novel concept of energy storage is presented
involving ion-dipole complexation within a
multifunctional polymer electrolyte membrane
(PEM). By virtue of the network ...

  

Membranes and separators for
redox flow batteries 

A redox flow battery (RFB) is an electrochemical
energy storage device that comprises an
electrochemical conversion unit, consisting of a
cell stack or an array thereof, ...
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Advances in Lithium-Ion
Battery Separators: A Review
of ...

Abstract Due to the growing demand for eco-
friendly products, lithium-ion batteries (LIBs)
have gained widespread attention as an energy
storage solution. With the global demand for
clean ...

  

Review of emerging multiple
ion-exchange membrane ...

The intermittent and unstable nature of
renewable energy underscores the critical
demand for efficient energy storage and
conversion devices. Electrochemical batteries, ...

  

Ion conductive mechanisms
and redox flow battery
applications of  

Redox flow batteries (RFBs) have attracted
immense attention as one of the most promising
grid-scale energy storage technologies. However,
designing cost-effective systems ...

  

Sulfonated poly (ether-ether-
ketone) membranes with ...

Redox flow batteries using low-cost and
abundant electrolytes are promising candidates
for widespread adoption of long-duration energy
...
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Macro-scale Turing-shape
membranes for energy storage

Finally, for the first time, Turing-shape
membranes are investigated for electrochemical
energy storage (EES), which is vital for the wide
application of renewable ...

  

Eliminating friction in batteries
could boost clean ...

Next-generation ion-exchange membranes could
improve the efficiency of renewable energy
storage devices and cut the costs involved in
producing them.

  

Recent advances on separator
membranes for lithium-ion
battery  

An overview and analysis of the state of the art
on lithium ion battery separators is presented for
the different separator types, including
microporous membranes, nonwoven ...
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Constructing polyolefin-based
lithium-ion battery separators
...

Abstract: Owing to the escalating demand for
environmentally friendly commodities, lithium-
ion batteries (LIBs) are gaining extensive
recognition as a viable means of energy storage
and ...

  

Ion-Conducting Membranes for
Long-Duration Energy Storage

ABSTRACT: Redox flowbatteries (RFBs) have
emerged as a promising candidate for large-
scale energy storage, particularly in the
integration of intermittent ...

  

ION MEMBRANES - Innovative
membrane solutions

Ion membranes develops and manufactures ion
exchange membranes and separators for the
green energy industry. Our solutions are used in
batteries, ...

  

Hydrogen and Energy Storage
to Drive Ion Exchange ...

Ion exchange membranes are emerging as
critical materials in the transition to green
energy. Emerging applications in hydrogen fuel
cells, ...
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Membrane Separators for
Electrochemical Energy
Storage Technologies

In recent years, extensive efforts have been
undertaken to develop advanced membrane
separators for electrochemical energy storage
devices, in particular, batteries and ...

  

Review of emerging multiple
ion-exchange membrane ...

Multiple ion-exchange membrane (IEM)
electrochemical systems can provide
independent acid and alkaline environments for
positive and negative electrodes respectively ...

  

Embedded order boosts
battery membranes 

A method to incorporate highly aligned
nanosheets into a polymer matrix provides a
promising strategy for fabricating membranes
with high ion conductivity and ...
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Membrane technologies for
vanadium redox flow and
lithium-ion ...

With a growing demand for renewable energy,
advanced storage systems play a major role in
ensuring a stable energy supply. Among various
energy storage technologies, ...

  

Ion exchange membranes
derived from polymers of
intrinsic

Redox flow batteries (RFBs) have represented an
important research focus for long-term energy
storage due to their long lifespan, decoupled
power and energy, ...

  

Development of biomaterial-
based membranes for
sustainable ...

Highlights o Review recent progress in using bio-
sourced materials as matrices and additives for
membrane fabrication in redox flow batteries. o
Evaluate the performance of ...

  

(PDF) Principles and
Requirements of Battery
Membranes: ...

Lithium-ion batteries (LIBs) have become one of
the main energy storage solutions in modern
society. The application fields and market share
of LIBs have increased ...
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Functional Janus Membranes:
Promising Platform for ...

Separators or electrolyte membranes are
recognized as the key components to guarantee
ion transport in rechargeable batteries. However,
the ...

  

Constructing polyolefin-based
lithium-ion battery separators
membrane  

LIBs are recognized globally as being among the
most viable and potent energy storage and
conversion technologies currently accessible,
featuring prominently across ...

  

Polysulfide-based redox flow
batteries with long life and low

To exploit low-cost and high-capacity polysulfide
flow batteries with industrial-relevant cycling
stability, we develop a charge-reinforced ion-
selective membrane to retain ...
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Engineering Polymer-Based
Porous Membrane for ...

Due to the growing demand for eco-friendly
products, lithium-ion batteries (LIBs) have gained
widespread attention as an energy storage
solution. With the ...

  

A polymer membrane with
integrated microphase
separation and ...

The aqueous organic redox flow battery (AORFB),
which utilizes redox-active organics as energy
storage materials and inflammable water as
electrolyte, offers a safe ...

  

Cellulose-based membrane
with ion regulating function for
high ...

Energy storage has been one of the major global
concerns over the past few decades [1, 2]. With
the development of electric vehicles, lithium-ion
batteries (LIBs) have ...
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