
COUPLING DESALINATION AND
ENERGY STORAGE WITH REDOX
FLOW ELECTRODES

What is redox flow desalination?

Redox flow desalination (RFD) is an emerging electrochemical process utilizing a redox couple for salt

separation,which enables continuous and energy-efficient brackish water desalination. Several redox couples

have been used to desalinate water along with energy production (from sustainable sources such as sunlight)

and storage.

Can iodide redox flow electrodes be used for water desalination?

Another study employing iodide and vanadium redox flow electrodes achieved both energy storage and water

desalination,28 but the use of V 2+/V 3+required an acidic pH of 2.08 to avoid the precipitation of V 2 O 3

,which may be problematic in certain practical applications.

Is redox flow deionization a competitive electrochemical water desalination technology?

Redox flow deionization (RFD)--a derivative of redox flow batteries--has the potentialto be a competitive

electrochemical water desalination technology. A RFD cell (typical structure shown in Fig. 1 a-c) has a

structure similar to that electrodialysis ( Fig. 1 d-e).

Which redox couple is used in a capacitive desalination cell?

Characterization of the mass transfer fluxes in a capacitive desalination cell by using FeIII (CN)63-/FeII

(CN)64- redox coupleas an electrochemical probe J. Electroanal. Chem.,842 ( 2019),pp. 127 - 132

Can redox-mediated electrodialysis solve environmental and energy challenges?

Electrochemically driven separation technologies have become a promising avenue for tackling

environmental and energy challenges. By bridging redox-based energy storage and

desalination,redox-mediated electrodialysis (redox-ED) platforms can perform continuous desalination from

brackish water to seawater with reduced energy consumption.

What are the three compartments of redox desalination system?

As shown in Figure 5 , the redox desalination system is divided into three compartments by an
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anion-exchange membrane and a cation-exchange membrane: the cathodic region consists of the cathode

and catholyte, the feed solution, and the anodic region consists of the anode and anolyte.

Lack of access to freshwater has become an urgent

global challenge, and desalination offers a viable

strategy to address the growing gap between global

freshwater supply and demand. The development of

desalination technologies that can store/release

energy concurrently with desalination is particularly

attractive, as these technologies have the ???

Both freshwater shortage and energy crisis are

global issues. Herein, we present a double-function

system of faradaic desalination and a redox flow

battery consisting of VCl 3 |NaI redox flow

electrodes and a feed stream. The system has a

nominal cell potential (E 0 = +0.79 V).During the

discharge process, the salt ions in the feed are

extracted by the redox reaction of the flow ???
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Energy is an important topic that is closely related to

the sustainable development of national economy

and national security [1].The renewable energy,

including solar, water and wind power, has the

advantage of providing sustainable energy and

reducing environmental pollution [2], [3].Energy

storage technology is a long-desired technique in

the development of power ???

Electrochemical separation offers an

energy-efficient means to desalinate brackish water,

a relatively untapped but increasingly utilized water

source for freshwater supply. Several

electrochemical techniques are being developed to

enable low-energy desalination combined with

energy storage. We report a new approach that

produced a peak power density of 6.0 mW ???

Desalination flow batteries are an emerging

electrochemical device capable of integrated energy

storage and desalination and represent a promising

electrochemical technology for scalable and cost 
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A redox flow battery is an electrochemical energy

storage device that converts chemical energy into

electrical energy through reversible oxidation and

reduction of working fluids. The concept was initially

conceived in 1970s. Clean and sustainable energy

supplied from renewable sources in future requires

efficient, reliable and cost???effective energy

storage ???

Among numerous energy storage technologies,

redox flow battery is one of the promising

technologies that can be used to supply reliable

continuation of electricity to electricity grids 

Coupling desalination and energy storage with

redox flow electrodes.  Low Energy Desalination

Using Battery Electrode Deionization. Taeyoung

Kim C. Gorski 

To address the first challenge, researchers have

evaluated hybridized-RFDBs. These employ a half

solid???half redox flow electrode system by utilizing

solid electrodes such as Zn to achieve higher

energy density (1770 Ah/L) and salt adsorption

(1519 g Na+ /L) capacity [20], [22], [27], [30], [33],

[34]. However, these systems forgo the flexibility

provided by liquid-based ???
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Semantic Scholar extracted view of "Reactivation of

redox active materials boosts the performance of

electrochemical desalination with coupling energy

storage." by Chenxi Liu et al.  Coupling desalination

and energy storage with redox flow electrodes.

Xianhua Hou Qian Liang +4 authors She-jun Hu.

Environmental Science, Engineering. Nanoscale.

DOI: 10.1039/d1ta05350g Corpus ID: 239078117;

Redox-catalysis flow electrode desalination in an

organic solvent

@article{Wei2021RedoxcatalysisFE,

title={Redox-catalysis flow electrode desalination in

an organic solvent}, author={Qiang Wei and Lu

Tang and Karthick Ramalingam and Mengjun Liang

and Jinxing Ma and Yumeng Shi and Kwun Nam

Hui and Kwan San Hui ???

In general, desalination processes are supported by

electricity generated from conventional energy

sources although renewable energy penetration is

advancing more rapidly in this field [2, 21, 22].An

energy storage unit may be required for desalination

applications due to the large energy demands in the

process as well as to store excess energy

generated by ???
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Electrochemical desalination technologies have

drawn much attention. ED is a mature process that

relies on the electromigration of ions and has an

energy demand of 1.0 to 3.6 kWh/m 3 for

high-salinity desalination [5], [6]. On the other hand,

capacitive deionization (CDI) with highly porous

carbon electrodes is a promising technology for

removing salt ions by ???

The energy efficiency is as high as 50% in the

current aqueous redox flow battery. With energy

recovery, the desalination energy consumption

decreases greatly to 5.38 kJ mol???1; this is the

lowest reported value to date. This "redox flow

battery desalination generator" can be operated in a

voltage range of 0.3???1.1 V.

DOI: 10.1016/j.cej.2020.126111 Corpus ID:

225028278; Low energy consumption and

mechanism study of redox flow desalination

@article{Chen2020LowEC, title={Low energy

consumption and mechanism study of redox flow

desalination}, author={Fuming Chen and Jian Wang

and Chunhua Feng and Jinxing Ma and T. David

Waite}, journal={Chemical Engineering Journal},

???
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Construction and concept proof of the standard Na

electrode hybrid redox flow desalination battery. 

Coupling desalination and energy storage with

redox flow electrodes. Nanoscale, 10 (26) (2018),

pp. 12308-12314, 10.1039/c8nr02737d. View in ???

The application of electrochemical energy storage

materials to capacitive deionization (CDI), a

low???cost and energy???efficient technology for

brackish water desalination, has recently been 

An organic redox flow electrode in FCDI is proposed

to achieve quick salt removal and low energy

consumption. The energy consumption is zero using

a photoanode as the driving force.  Coupling

desalination and energy storage with redox flow

electrodes. Xianhua Hou Qian Liang +4 authors

She-jun Hu. Environmental Science, Engineering.

Nanoscale 
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Coupling desalination and energy storage with

redox flow electrodes.  This research provides a

novel method for obtaining energy-saving

desalination and redox flow batteries. Expand. 54.

PDF. Save. NaTi2(PO4)3-Ag electrodes based

desalination battery and energy recovery  In this

work, we paired Cu3[Fe(CN)6]2?nH2O as the

Na-storage 

This website requires cookies, and the limited

processing of your personal data in order to

function. By using the site you are agreeing to this

as outlined in our privacy notice and cookie policy.

By providing an overview of the exciting recent

advancements in coupling electrochemical

desalination and energy storage, this Perspective

aims to motivate researchers to formulate effective

approaches that can help to ???

(C) 2025 Solar Energy Resources 8 / 11 Web: https://www.gebroedersducaat.nl



COUPLING DESALINATION AND
ENERGY STORAGE WITH REDOX
FLOW ELECTRODES

The energy efficiency is as high as 50% in the

current aqueous redox flow battery. With energy

recovery, the desalination energy consumption

decreases greatly to 5.38 kJ mol-1; this is the lowest

reported value to date. This "redox flow battery

desalination generator" can be operated in a voltage

range of 0.3-1.1 V.

Electrochemical desalination technologies have

drawn much attention. ED is a mature process that

relies on the electromigration of ions and has an

energy demand of 1.0 to 3.6 kWh/m 3 for

high-salinity desalination [5], [6].On the other hand,

capacitive deionization (CDI) with highly porous

carbon electrodes is a promising technology for

removing salt ions by forming an ???

The solubility feature of redox electrolyte is a key

factor to influence the performance of salt removal

in redox flow electrode capacitive deionization.  This

work can provide a reference for the development

and application of redox flow desalination with low

energy consumption, high removal rate,

environmental-friendliness, and long-term 
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Flow-electrode capacitive deionization (FCDI) offers

an electrochemical, energy-efficient technique for

water desalination. In this work, we report the study

of carbon-based FCDI, which consists of one

desalination chamber and one salination chamber

and applies a carbon nanomaterials-based flow

electrode that circulates between the cell anode and

cathode, to ???

This research provides a novel method for obtaining

energy-saving desalination and redox flow batteries.

Both freshwater shortage and energy crisis are

global issues. Herein, we present a double-function

system of faradaic ???

DOI: 10.1016/J SAL.2021.114964 Corpus ID:

233554360; Recent progress and prospect of

flow-electrode electrochemical desalination system

@article{Wang2021RecentPA, title={Recent

progress and prospect of flow-electrode

electrochemical desalination system}, author={Jian

Wang and Jinhong Dai and Zhuosheng Jiang and

Benli Chu and Fuming Chen}, ???
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Desalination is considered a promising solution to

alleviate water shortages, yet current methods are

often restricted, due to challenges like high energy

consumption, significant cost, or limited desalination

capacity. In this ???

0.2 V). While the pioneer design of redox flow

desalination was proposed, the optimization of the

technique and mechanism thereby is still

incomplete. In view of the issues raised above, the

integration of continuous operation and low

consumption with use of an energy-saving

electrode/electrolyte could well provide a
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