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Overview

Researchers at the Pacific Northwest National Laboratory have created a new
iron flow battery design offering the potential for a safe, scalable renewable
energy storage system.What is an iron-based flow battery?

Iron-based flow batteries designed for large-scale energy storage have been
around since the 1980s, and some are now commercially available. What
makes this battery different is that it stores energy in a unique liquid chemical
formula that combines charged iron with a neutral-pH phosphate-based liquid
electrolyte, or energy carrier. 

Can iron-based aqueous flow batteries be used for grid energy storage?

A new iron-based aqueous flow battery shows promise for grid energy storage
applications. A commonplace chemical used in water treatment facilities has
been repurposed for large-scale energy storage in a new battery design by
researchers at the Department of Energy's Pacific Northwest National
Laboratory. 

How do Iron Flow batteries work?

Our iron flow batteries work by circulating liquid electrolytes — made of iron,
salt, and water — to charge and discharge electrons, providing up to 12 hours
of storage capacity. ESS Tech, Inc. (ESS) has developed, tested, validated, and
commercialized iron flow technology since 2011. 

Are all-liquid flow batteries suitable for long-term energy storage?

Among the numerous all-liquid flow batteries, all-liquid iron-based flow
batteries with iron complexes redox couples serving as active material are
appropriate for long duration energy storage because of the low cost of the
iron electrolyte and the flexible design of power and capacity. 

How much does an all-iron flow battery cost?

Benefiting from the low cost of iron electrolytes, the overall cost of the all-iron
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flow battery system can be reached as low as $76.11 per kWh based on a 10 h
system with a power of 9.9 kW. This work provides a new option for next-
generation cost-effective flow batteries for long duration large scale energy
storage. 

What is Iron Flow Technology?

Iron flow technology is engineered for flexibility and scale to meet future
energy storage demand. ESS Tech, Inc. (NYSE: GWH) is the leading
manufacturer of long-duration iron flow energy storage solutions. ESS was
established in 2011 with a mission to accelerate decarbonization safely and
sustainably through longer lasting energy storage.
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Iron-based liquid flow battery energy storage system

  

New All-Liquid Iron Flow
Battery for Grid Energy
Storage

Mar 27, 2024 · A commonplace chemical
used in water treatment facilities has
been repurposed for large-scale energy
storage in a new battery design by
researchers at the Department of ...

  

Iron Flow Battery: How It
Works and Its Role in ...

Mar 3, 2025 · An iron flow battery is an
energy storage system that uses iron
ions in a liquid electrolyte to store and
release electrical energy. This
technology ...

  

A high current density and
long cycle life iron-
chromium redox flow  

Sep 25, 2024 · Its advantages include
long cycle life, modular design, and high
safety [7, 8]. The iron-chromium redox
flow battery (ICRFB) is a type of redox
flow battery that uses the redox ...
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Perspectives on zinc-based
flow batteries 

Jun 17, 2024 · Currently, the flow battery
can be divided into traditional flow
batteries such as vanadium flow
batteries, zinc-based flow batteries, and
iron-chromium flow batteries, and new ...

  

Advancing aqueous zinc
and iron-based flow
battery ...

Jun 25, 2025 · An energy system or
device that can realise the solar energy
conversion and storage simultaneously.
Photovoltaic (PV) + Battery (two-
component system connected ...

  

New all-liquid iron flow
battery for grid energy
storage

Mar 25, 2024 · A new iron-based
aqueous flow battery shows promise for
grid energy storage applications. A
commonplace chemical used in water
treatment facilities has been repurposed
...
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Iron Flow Battery , ARPA-E

Oct 1, 2012 · A flow battery is an easily
rechargeable system that stores its
electrolyte-the material that provides
energy-as liquid in external tanks.
Currently, flow batteries account for less
than ...

  

Research progresses in
iron-based redox flow
batteries 

The inhibition of the hydrogen evolution
and the stability of the electrode
capacity should be further improved, and
new electrode structure and innovative
aqueous RFB systems should be ...

  

Aqueous iron-based redox
flow batteries for large-
scale energy storage  

May 31, 2025 · Iron-based ARFBs rely on
the redox chemistry of iron species to
enable efficient and cost-effective
energy storage. Understanding the
fundamental electrochemical principles
...

  

Aqueous iron-based redox
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flow batteries for large-
scale energy storage  

May 31, 2025 · ABSTRACT The rapid
advancement of flow batteries offers a
promising pathway to addressing global
energy and environmental challenges.
Among them, iron-based aqueous ...

  

Low-cost all-iron flow
battery with high
performance ...

Oct 1, 2022 · Among the numerous all-
liquid flow batteries, all-liquid iron-based
flow batteries with iron complexes redox
couples serving as active material are
appropriate for long duration ...

  

New all-liquid iron flow
battery for grid energy ...

Mar 25, 2024 · Iron-based flow batteries
designed for large-scale energy storage
have been around since the 1980s, and
some are now commercially available. ...

  

Mengdong liquid flow
energy storage 

In the literature, a higher-order
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mathematical model of the liquid flow
battery energy storage system was
established, which did not consider the
transient characteristics of the liquid
flow ...

  

We're going to need a lot
more grid storage.

Feb 23, 2022 · Flow batteries, like the
one ESS developed, store energy in
tanks of liquid electrolytes--chemically
active solutions that are pumped
through the ...

Contact Us

For catalog requests, pricing, or partnerships, please visit:
https://www.posecard.eu
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