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Overview

How does a flow battery work?

As shown in Figure 1, a flow battery consists of a negative electrode, a
positive electrode, and an ion exchange membrane that separates the two
electrodes and allows the flow of ions between them . It also contains two
electrolyte solutions, called the anolyte and the catholyte, which undergo
reversible redox reactions . 

Can redox flow batteries be membrane-free?

Nonaqueous redox flow batteries face challenges like costly membranes and
unstable electrolytes. Here, authors develop a membrane-free battery using a
polypropylene carbonate gel polymer electrolyte with Li anode and Tri-TEMPO
catholyte, achieving a high voltage of 3.45 V, capacity retention of 96.8%, and
efficiency of 98.4%. 

What is flow battery (FB)?

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. 

Can flow batteries and regenerative fuel cells transform the energy industry?

Flow batteries and regenerative fuel cells have the potential to play a pivotal
role in this transformation by enabling greater integration of variable
renewable generation and providing resilient, grid-scale energy storage.
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Flow battery gas exchange layer

All-iron redox flow battery in flow-
through and flow ...

Significant differences in performance between
the two prevalent cell configurations in all-
soluble, all-iron redox flow batteries are
presented, demonstrating the critical role of cell
architecture in ...

An efficient barrier toward
vanadium crossover in redox flow
batteries  

May 10, 2021 · At the heart of the battery stack
lies the ion-exchange membrane (IEM) [15], [16],
[17]. This pivotal component is responsible for
the ion transfer between the anode and the ...

Electrochemical systems for renewable
energy conversion ...

Dec 1, 2024 · Electrochemical systems, including
flow batteries and regenerative fuel cells, offer
promising solutions to this challenge, possessing
the capability to provide large-scale, long ...

Membranes for all vanadium redox flow
batteries

Dec 1, 2020 · Furthermore, poor membrane
selectivity towards vanadium permeability can
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lead to faster discharge times of the battery.
These areas seek room for improvement to
increase ...

Thin-film composite membrane breaking
the trade-off ...

Jan 7, 2020 · In this paper, a thin-film composite
membrane with ultrathin polyamide selective
layer is found to break the trade-off between ion
selectivity and conductivity, and dramatically ...

Gas Diffusion Layer 

The gas diffusion layer (GDL) is defined as a thin
layer of carbon-based materials situated
between the catalyst layer and membrane in fuel
cells, designed to facilitate the diffusion of ...

Bi-layer graphite felt as the positive
electrode for zinc-bromine flow  

Dec 25, 2023 · The uniquely developed bi-layer
structure plays crucial roles for flow batteries,
that supporting layer with graphite fiber ensures
the stability of flow battery while catalyst layer
with ...
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Advancing Flow Batteries: High Energy ...

Dec 17, 2024 · A high-capacity-density (635.1
mAh g-¹) aqueous flow battery with ultrafast
charging (<5 mins) is achieved through room-
temperature ...

Machine learning-assisted design of
flow fields for proton exchange  

Jan 15, 2025 · In order to obtain the training data
required for developing machine learning
models, we established a numerical model of
proton exchange membrane fuel cells. we ...

Recent understanding on pore scale
mass transfer phenomena of flow  

Feb 1, 2025 · The mass transport process in flow
batteries occurs across multiple pore scales
within the porous electrode, each critically
influencing system performance. Macropores ...

Advanced Membranes Boost the
Industrialization of Flow Battery

Jul 12, 2023 · 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 accelerating
...
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High-performance Porous Electrodes for
Flow ...

Oct 2, 2024 · Porous electrodes are critical in
determining the power density and energy
efficiency of redox flow batteries. These
electrodes serve as ...

Improving efficiency and discharge
power of acid-base flow battery ...

Aug 30, 2023 · Fig. 1. Scheme of the Acid/Base
Flow Battery (from [10]). In the AB-FB (Fig. 2),
there are repeating units called triplets, each
comprising an anion-exchange membrane and a
...

Advanced Membranes Boost the ...

Jul 12, 2023 · ConspectusFlow battery (FB) is
nowadays one of the most suited energy storage
technologies for large-scale stationary energy ...
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Effects of gradient porosity in the
metal foam flow field on ...

Sep 1, 2024 · Proton exchange membrane fuel
cells have become promising electrochemical
energy conversion devices because of their high
reliability, rapid response, and low pollutant ...

Gas Diffusion Layers , Fuel Cells ,
CAPLINQ

Dec 5, 2025 · Gas diffusion layers (GDLs) used in
electrochemical devices like fuel cells and
electrolyzers. Learn about the functions of GDLs,
...

Influence and Optimization of Gas
Diffusion ...

Dec 18, 2023 · Proton exchange membrane fuel
cells (PEMFCs) are promising new energy
technologies in the 21st century, characterized
by ...

Lattice Boltzmann modeling of transport
phenomena in ...

Dec 1, 2025 · 2.1 Gas-liquid two-phase flows in
fuel cells Proton exchange membrane fuel cells
(PEMFCs) are energy conversion devices that
convert chemical energy to electri-cal energy. ...
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Advancing Flow Batteries: High Energy
Density and ...

Dec 17, 2024 · A high-capacity-density (635.1
mAh g-¹) aqueous flow battery with ultrafast
charging (<5 mins) is achieved through room-
temperature liquid metal-gallium alloy anode and
...

Membrane-free redox flow battery with
polymer electrolytes

Oct 3, 2025 · Nonaqueous redox flow batteries
face challenges like costly membranes and
unstable electrolytes. Here, authors develop a
membrane-free battery using a polypropylene ...

The acid-base flow battery: Tradeoffs
between energy ...

Apr 1, 2025 · The deployment of renewable
energy inevitably relies on environmentally
friendly energy storage systems. An acid-base
flow battery (ABFB) uses the pri...
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Hydrophilic microporous membranes for
...

Dec 2, 2019 · Membranes with fast and selective
ion transport are widely used for water
purification and devices for energy conversion
and storage ...

Membranes and separators for redox
flow batteries

Dec 1, 2019 · Ion-exchange membranes are
performance- and cost-relevant components of
redox flow batteries. Currently used materials
are largely 'borrowed' from oth...

Contact Us

For technical specifications, project proposals, or partnership inquiries, please visit:
https://www.eiei.pl
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