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All-vanadium liquid flow battery
and fuel cell
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Overview

A flow battery, or redox flow battery (after ), is a type of where is provided by
two chemical components in liquids that are pumped through the system on
separate sides of a membrane.  inside the cell (accompanied by current flow
through an external circuit) occurs across the membrane while the liquids
circulate in their respective spaces. 
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All-vanadium liquid flow battery and fuel cell

Flow battery 

OverviewHistoryDesignEvaluationTraditional flow
batteriesHybridOrganicOther types

A flow battery, or redox flow battery (after
reduction-oxidation), is a type of electrochemical
cell where chemical energy is provided by two
chemical components dissolved in liquids that
are pumped through the system on separate
sides of a membrane. Ion transfer inside the cell
(accompanied by current flow through an
external circuit) occurs across the membrane
while the liquids circulate in their respective
spaces. 

A Bifunctional Liquid Fuel Cell Coupling Power
Generation and V

A prototype fuel cell employing formic acid as
fuels and V 4+ ions as oxidants was designed
and constructed to demonstrate the bifunctional
liquid fuel cell for power generation and V  

Flow battery 

A flow battery is a rechargeable fuel cell in which
an electrolyte containing one or more dissolved
electroactive elements flows through an
electrochemical cell that reversibly converts
chemical energy  

A Bifunctional Liquid Fuel Cell Coupling
Power  

This work proposes a simple and practical
strategy to prepare V3.5+ electrolytes. The
diagram and reaction mechanism of a
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bifunctional liquid fuel cell.

ALL-VANADIUM REDOX FLOW BATTERY 

Heat is generated during the charging and
discharging processes of all-vanadium redox flow
batteries. Even if the ambient temperature is
relatively low, the temperature of the electrolyte
continues to rise  

Technology Strategy Assessment 

Several flow battery components have the
opportunity to leverage adjacent markets (e.g.,
fuel cells, desalination) that could be mutually
beneficial and non-competitive if explored.

Balanced-state electrolytes overcome crossover
in vanadium redox  

Flow batteries are a leading large-scale energy
storage technology, valued for inherent safety
and scalability. However, active species cross
over the membrane-beyond intended charge  

A Bifunctional Liquid Fuel Cell Coupling Power
Generation and V

Here, a bifunctional liquid fuel cell is designed
and proposed to produce V 3.5+ electrolytes and
generate power energy by using formic acid as
fuels and V 4+ as oxidants.

All-vanadium redox flow batteries 

The most commercially developed chemistry for
redox flow batteries is the all-vanadium system,
which has the advantage of reduced effects of
species crossover as it utilizes four stable redox
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states of  

Next-generation vanadium redox flow batteries:
harnessing ionic  

This study demonstrates that the incorporation
of 1-Butyl-3-Methylimidazolium Chloride
(BmimCl) and Vanadium Chloride (VCl3) in an
aqueous ionic-liquid-based electrolyte can  
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