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What is a redox flow battery membrane?

Membranes are a critical componentof redox flow batteries (RFBs),and their major purpose is to keep the

redox-active species in the two half cells separate and allow the passage of charge-balancing ions.

 

What is flow battery (FB)?

Please reconnect Flow battery (FB) is nowadays one of the most suited energy storage technologies for

large-scale stationary energy storage,which plays a vital role in accelerating the wide deployment of renewable

energies. FBs achieve the energy conversion by reversible redox reactions of flowing active species at the

positive and negative sides.

 

Are flow batteries a viable solution for stationary energy storage?

Flow batteries provide promising solutionsfor stationary energy storage but most of the systems are based on

expensive metal ions or synthetic organics. Here,the authors show a chlorine flow battery capitalizing the

electrolysis of saltwater where the redox reaction is stabilized by the saltwater-immiscible organic flow.

 

Should flow batteries be ion-permeable?

Cost is one of the significant concerns to implementing flow batteries on a large scale for stationary energy

storage. Considering that the ion-permeable membrane (mainly perfluorinated polymers) takes up more than

30% of the cost of flow batteries, significant cost reduction is expected with the membrane-free design 20.

 

Who conceived the idea of a membrane-free chlorine flow battery?

Actuators B Chem. 327,128925 (2021). This work was supported by the US Department of Energy ARPA-E

Grant DEAR0000389. These authors contributed equally: Singyuk Hou,Long Chen,Xiulin Fan. S.H.,L.C.,and

Xiu.F.contributed equally to this work. S.H. and L.C. conceived the idea of a membrane-free chlorine flow

battery.

 

Can a chlorine flow battery be used for stationary energy storage?

The chlorine flow battery can meet the stringent price and reliability target for stationary energy storagewith

the inherently low-cost active materials (~$5/kWh) and the highly reversible Cl 2 /Cl - redox reaction.

Integrating renewable energy,such as solar and wind power,is essential to reducing carbon emissions for

sustainable development.

Ion exchange membranes play a vital role in redox flow batteries. However, polymer membranes with a

microscopic thickness of approximately 20-50 um are susceptible to micro defects, which substantially

reduces the battery''s energy efficiency and cycling stability. Hence, there is a need for an effective strategy to

identify and resolve ...

On the basis of the above considerations, an alkaline zinc-iron flow battery with the membrane affords stable
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performance for ~240 cycles, ... image of the negative electrode at the end of 53rd charge for the alkaline

zinc-iron flow battery assembled with a P0 membrane. b SEM image of zinc metal (dendrite) in the carbon felt

in panel a. c Magnified SEM image of zinc metal ...

This study presents a solar rechargeable flow battery (SRFB) that combines dual photoelectrodes (BiVO 4 or

Mo-BiVO 4 as photoanode, polyterthiophene (pTTh) as photocathode) with cost-effective redox pairs (Fe 3+

/Fe 2+ and Br 3 - /Br -). The system charges under simulated solar illumination (100 mW?cm -2, AM 1.5G)

and releases stored energy ...

Nafion is a benchmark cation exchange membrane widely used in redox flow batteries. It possesses a

hydrophobic perfluorinated backbone with flexible side chains terminating in hydrophilic sulfonate moieties.

The ...

The development of renewable energy, including wind and solar power, is crucial for environmental

protection. Large-scale energy storage technologies, represented by vanadium flow batteries (VFBs) with the

advantages of high safety, long cycle life, and scalability, providing a promising solution for storing and

utilizing these renewable resources (Service, ...

Regarding the battery chemistry, there is a growing interest in developing organic RFB where the currently

used vanadium active species are substituted by more abundant, non-toxic, and environmental-friendly

redox-active organic molecules [20, 21].This trend has also been translated to biphasic membrane-free battery

technology where, in most cases, the ...

A typical flow battery consists of two tanks of liquids which are pumped past a membrane held between two

electrodes. [1]A flow battery, or redox flow battery (after reduction-oxidation), is a type of electrochemical

cell where chemical energy is provided by two chemical components dissolved in liquids that are pumped

through the system on separate sides of a membrane.

1  &#0183; In this work, a series of sulfonated polybenzimidazole membranes (SNPBI-x) are simply designed

through direct sulfonation and the corresponding application in iron-chromium redox ...

In this study, a two-dimensional (2D) MFI-type zeolite membrane was fabricated from zeolite nanosheet

modules, which displayed excellent vanadium resistance (0.07 mmol L -1 h -1) and proton conductivity (0.16

S ...

Fig. 3 and Fig. S4 display the SEM and EDX images of the pristine SPEEK membrane and a series of

SPEEK/SP@PVDF membranes. The transparency of SPEEK membrane stands in stark contrast to the black

hue of the carbon coating region in SPEEK/SP@PVDF membranes. In addition, a decrease in the proportion

of SP content in the ...

Redox flow batteries are promising energy storage systems but are limited in part due to high cost and low
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availability of membrane separators. Here, authors develop a membrane-free, nonaqueous 3. ...

The cross-section SEM image of SPEEK membrane emerges many corrugations, mainly because that the high

degree of sulfonation bring too much water in the SPEEK membrane which would be further removed before

the SEM test (heat in 100 &#176;C for 24 h to totally remove the contained water and then fracture in liquid

nitrogen), causing a large ...

The membrane always plays as a crucial component of vanadium flow battery (VFB), and its proton

selectivity and stability determine battery efficiencies and life. Herein, a series of permselective cross-linked

sulfonated polyimide (PFSPI-DNBC) membranes are constructed by using crown ether with proper cavity size

as cross-linker to break the trade-off effect between ...

Plenty of membranes with different structures have been developed in flow batteries, however, the ions

transport mechanism in different membranes was rarely summarized. In this review, a brief introduction on

ICMs will be firstly given and then the ions transport mechanism in different membranes will be summarized

in detail. This review is expected to ...

The membrane, as one of the key components in vanadium flow battery, plays an important role in battery

performances and cost. In this paper, a series of new blend membranes based on polybenzimidazole and

polyvinylpyrrolidone are proposed to combine the beneficial features of the two components, such as great

chemical stability, low vanadium ion ...

Redox flow batteries (RFBs) are the most promising large-scale and long-duration energy storage technologies

thanks to their unique advantages, including decoupled energy storage capacity and power output, flexible

design, high safety, and long lifespan [1], [2], [3], [4].The ion selective membrane, serving as one of the most

important components in RFBs, ...
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