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Overview

In this review article, we discuss the research progress in flow battery
technologies, including traditional (e.g., iron-chromium, vanadium, and zinc-
bromine flow batteries) and recent flow battery systems (e.g., bromine-based,
quinone-based, phenazine-based, TEMPO-based, and methyl viologen [MV]?

-based flow batteries).Which flow battery is best for long-duration energy
storage?

Compared with the hybrid flow batteries involved plating-stripping process in
anode, the all-liquid flow batteries, e.g., the quinone-iron flow batteries ,
titanium-bromine flow battery and phenothiazine-based flow batteries , are
more suited for long-duration energy storage. 

Are aqueous flow batteries suitable for large-scale energy storage?

Learn more. Aqueous flow batteries are considered very suitable for large-
scale energy storage due to their high safety, long cycle life, and independent
design of power and capacity. Especially, zinc-iron flow batteries have
significant advantages such as low price, non-toxicity, and stability compared
with other aqueous flow batteries. 

What is a flow battery?

The flow battery possesses a stack for redox reaction and two external
reservoirs for storing electrolyte. Benefiting from its distinctive architecture,
flow battery offers the advantage of decoupling and adjusting both power and
capacity independently, thereby realizing an excellent design flexibility . 

Are aqueous iron-based flow batteries suitable for large-scale energy storage
applications?

Thus, the cost-effective aqueous iron-based flow batteries hold the greatest
potential for large-scale energy storage application. 

Are flow batteries a viable solution for stationary energy storage?
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Flow batteries provide promising solutions for 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. 

Why do hybrid flow batteries have a limited energy storage capacity?

Nevertheless, the all-iron hybrid flow battery suffered from hydrogen evolution
in anode, and the energy is somehow limited by the areal capacity of anode,
which brings difficulty for long-duration energy storage.
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Low Voltage Flow Batteries

  

Heteropoly acid negolytes for
high-power-density aqueous
redox flow  

Apr 25, 2022 · Operating aqueous redox flow
batteries (ARFBs) at low temperatures is
prohibited by limited solubility of redox-active
materials, freezing electrolytes and sluggish
reaction kinetics.

  

Experimental study on
efficiency improvement
methods of ...

Oct 20, 2023 · All-vanadium redox flow battery
(VRFB) is a promising large-scale and long-term
energy storage technology. However, the actual
efficiency of the battery is much lower than ...

  

Flow battery - Knowledge and
References - Taylor & Francis

Flow battery A flow battery is a type of
rechargeable secondary battery that stores
energy chemically in liquid electrolytes. Unlike
conventional batteries, which have fixed
electrodes and ...

  

All-soluble all-iron aqueous
redox flow batteries: Towards
...
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Feb 1, 2025 · All-iron aqueous redox flow
batteries (AI-ARFBs) are attractive for large-scale
energy storage due to their low cost, abundant
raw materials, and the ...

  

Redox flow batteries for
energy storage: their promise,
...

Aug 1, 2019 · The deployment of redox flow
batteries (RFBs) has grown steadily due to their
versatility, increasing standardisation and recent
grid-level energy storage installations [1]. In ...

  

Alkaline Zn-Mn aqueous flow
batteries with ultrahigh
voltage ...

Aug 1, 2023 · Aqueous redox flow battery (ARFB)
are attracting increasing attention for large-scale
energy storage due to their high safety, long
cycle-life, design flexibility and deep ...

  

High-energy and low-cost
membrane-free chlorine flow
battery

Mar 11, 2022 · The chlorine flow battery can
meet the stringent price and reliability target for
stationary energy storage with the inherently low-
cost active materials (~$5/kWh) and the ...
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Toward a Low-Cost Alkaline
Zinc-Iron Flow ...

May 25, 2018 · The alkaline zinc ferricyanide flow
battery owns the features of low cost and high
voltage together with two-electron-redox
properties, resulting in ...

  

Multiphysics modeling of
lithium-ion, lead-acid, and ...

Oct 1, 2021 · The fundamental electrochemical
models for these batteries have been
established, hence, new models are being
developed for specific applications, such as
thermal runaway ...

  

Design and synthesis of low-
potential and cycling-stable ...

Mar 1, 2024 · Design and synthesis of low-
potential and cycling-stable cobalt dicarboxylate
bipyridine complexes for high-voltage aqueous
organic redox flow batteries

  

Towards a high efficiency and
low-cost aqueous redox flow
battery...

May 1, 2024 · The aqueous redox flow battery
(ARFB), a promising large-scale energy storage
technology, has been widely researched and
developed in both academic and industry over ...
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Aqueous sulfur-based redox
flow battery 

Mar 3, 2025 · Aqueous sulfur-based redox flow
batteries (SRFBs) are promising candidates for
large-scale energy storage, yet the gap between
the required and currently achievable ...

  

Aqueous iron-based redox flow
batteries for large-scale ...

May 31, 2025 · Cost-effective aqueous redox flow
batteries (ARFBs) have emerged as a promising
option for long-term grid-scale energy storage,
enabling stable energy storage and ...

  

Chelated Chromium Electrolyte
Enabling High-Voltage
Aqueous Flow Batteries

Oct 16, 2019 · Redox flow batteries are an
attractive option to provide low-cost long-
duration energy storage but have failed to
realize their low-cost potential, primarily because
of the cost ...

  

Advancing Flow Batteries: High
Energy Density ...

Dec 17, 2024 · This innovative battery addresses
the limitations of traditional lithium-ion batteries,
flow batteries, and Zn-air batteries, contributing
advanced ...
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Redox Flow Batteries:
Fundamentals and ...

Sep 6, 2017 · The voltage efficiencies in most of
the membrane-free flow batteries are relatively
low (60-80%) restricted by mass transport and
charge transfer ...

Contact Us

For catalog requests, pricing, or partnerships, please visit:
https://www.chrisnell.co.za
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