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Overview

The porous structure of the electrodes in redox flow batteries (RFBs) plays a
critical role in their performance. We develop a framework for understanding
the coupled transport and reaction processes in elec. 

How do electrodes affect redox flow batteries?

Electrodes, which offer sites for mass transfer and redox reactions, play a
crucial role in determining the energy efficiencies and power densities of
redox flow batteries. 

What is a battery electrode & why is it important?

Electrodes are a key component where coupled electrochemical reactions and
mass transport take place, and they play a critical role in determining the
battery performance and system cost. 

What is a flow battery?

A flow battery is an electrochemical energy storage system that stores energy
in liquid electrolyte solutions. Unlike conventional batteries, which store
energy in solid electrodes, flow batteries rely on chemical reactions occurring
between the liquids stored in external tanks and circulated through the
battery’s electrochemical cell. 

What physics is involved in the flow battery electrode at the cathode side?

The physics involved in the flow battery electrode at the cathode side are
advection-diffusion of bromine, conduction of protons/electrons, and reaction
of bromine and protons at the internal surface of the electrode. We also
assume that the electrolyte is dilute enough and therefore, species transport
does not affect the flow field.
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The role of the electrode in flow batteries

Engineering porous electrodes for next-
generation redox flow batteries  

Dec 1, 2019 · Redox flow batteries are a
promising electrochemical technology for energy-
intensive grid storage applications, but further
cost reductions are needed for universal ...

Recent Advances for Electrode Modifications ...

Jan 16, 2023 · Abstract Flow batteries (FBs) have
been demonstrated in several large-scale energy
storage projects, and are considered to be the ...

High-performance Porous Electrodes for Flow ...

Oct 2, 2024 · Electrodes, which offer sites for
mass transfer and redox reactions, play a crucial
role in determining the energy efficiencies and ...

High-performance Porous Electrodes for Flow
Batteries: ...

Oct 2, 2024 · Electrodes, which offer sites for
mass transfer and redox reactions, play a crucial
role in determining the energy efficiencies and
power densities of redox flow batteries. This ...
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Electrodes for All-Vanadium Redox Flow Batteries

Aug 11, 2023 · Therefore, herein, based on
deeply insight for mass transport and redox reac-
tion processes, electrodes with various
enhancing approaches for all-vanadium flow
battery are ...

Understanding the role of the porous electrode ...

Jan 31, 2020 · The porous structure of the
electrodes in redox flow batteries (RFBs) plays a
critical role in their performance. We develop a
framework for understanding the coupled ...

Exploring the Impact of Electrode
Microstructure on Redox Flow Battery  

Jun 18, 2019 · This work addresses
microstructural electrode optimizations by
providing a modeling framework based on pore-
networks to study the multiphysics involved in a
flow ...
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Recent Advances for Electrode Modifications in
Flow Batteries  

Jan 16, 2023 · Abstract Flow batteries (FBs) have
been demonstrated in several large-scale energy
storage projects, and are considered to be the
preferred technique for large-scale long ...

How a Flow Battery Works 

A flow battery is an electrochemical energy
storage system that stores energy in liquid
electrolyte solutions. Unlike conventional
batteries, which store energy in solid electrodes,
flow batteries ...

Exploring the Role of Electrode Microstructure on
the Performance ...

Jun 26, 2019 · Redox flow batteries are an
emerging technology for long-duration grid
energy storage, but further cost reductions are
needed to accelerate adoption. Improving
electrode ...

(PDF) High-performance Porous Electrodes for
Flow Batteries  

Oct 1, 2024 · Electrodes, which offer sites for
mass transfer and redox reactions, play a crucial
role in determining the energy efficiencies and
power densities of redox flow batteries. This ...
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Advances in the design and fabrication of
high-performance flow battery  

May 26, 2021 · Finally, the scientific challenges
and prospects of electrospun carbon fiber
electrodes with maximized specific surface areas
and hydraulic permeability are presented. ...
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