
Origin of all-vanadium redox flow battery

Maria Skyllas-Kazacos presented the first successful demonstration of an All-Vanadium Redox

Flow Battery employing dissolved vanadium in a solution of sulfuric acid in the 1980s.

[10][11][12] Her design used sulfuric acid electrolytes, and was patented by the The vanadium

redox battery (VRB), also known as the vanadium flow battery (VFB) or vanadium redox flow

battery (VRFB), is a type of rechargeable flow battery which employs vanadium ions as charge

carriers. [5] The battery uses vanadium's ability to exist in a solution in four different oxidation 

Andy Colthorpe speaks to Maria Skyllas-Kazacos, one of the original inventors of the vanadium

redox flow battery, about the origins of the technology and its progression. This is an extract of an

article which appeared in Vol.28 of PV Tech Power, Solar Media's quarterly technical journal for

the  In Volumes 21 and 23 of PV Tech Power, we brought you two exclusive, in-depth articles on

'Understanding vanadium flow batteries' and 'Redox flow batteries for renewable energy storage'.

The team at CENELEST, a joint research venture between the Fraunhofer Insti-tute for Chemical

Technology and the  In , Thaller proposed the concept of redox flow battery (Redox Flow Cell): a

chemical energy storage device. In , American Remik developed sodium polysulfide and bromine

redox flow battery (Sodium Polysulfide/ Bromine Battery, PSB) In the 1990s, PSB batteries with

different levels of power  The vanadium redox battery is a type of rechargeable flow battery that

employs vanadium ions in different oxidation states to store chemical potential energy. [1] The

present form (with sulfuric acid electrolytes) was patented by the University of New South Wales

in Australia in . [2] Flow  Discovery and invention: How the vanadium flow Andy Colthorpe

speaks to Maria Skyllas-Kazacos, one of the original inventors of the vanadium redox flow

battery, about the origins of the technology and its progression. Development status, challenges,

and perspectives of key All-vanadium redox flow batteries (VRFBs) have experienced rapid

development and entered the commercialization stage in recent years due to the characteristics of 

The History of the UNSW All-Vanadium Flow Battery DevelopmentThe concept of the all-

vanadium flow battery (VFB) was born in late at UNSW Sydney with a few experiments that

suggested that the V (II)/V (III) and V (IV)/V (V) redox  Discovery and invention: How the

vanadium flow battery We spoke to her about how some of those original discoveries came about

-- and why it's been a long road for VRFBs from lab to mainstream deployment ever since.

Review--Highlights of UNSW All-Vanadium Redox Although several earlier researchers had

suggested the use of vanadium redox couples in flow battery applications, it was not until UNSW's

original experiments in -85, that an all-vanadium redox flow battery  The History of the UNSW

All-Vanadium Flow Battery DevelopmentThe concept of the all-vanadium flow battery (VFB)

was born in late at UNSW Sydney with a few experiments that suggested that the V (II)/V (III)

and V (IV)/V (V) redox  The history of vanadium batteryThese battery modules were assembled in

series and parallel to form an energy storage system. Since NASA discovered that vanadium ion

solutions can be used as electrolytes for redox flow  Vanadium Redox Battery - Zhang's Research

GroupFlow batteries always use two different chemical components into two tanks providing

reduction-oxidation reaction to generate flow of electrical current. Flow batteries, the forgotten
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energy storage deviceIn standard flow batteries, two liquid electrolytes--typically containing

metals such as vanadium or iron--undergo electrochemical reductions and oxidations as they are

charged and then discharged.Vanadium redox battery One of the important breakthroughs

achieved by Skyllas-Kazacos and coworkers was the development of a number of processes to

produce vanadium electrolytes of over 1.5 M  Discovery and invention: How the vanadium flow

battery story beganAndy Colthorpe speaks to Maria Skyllas-Kazacos, one of the original inventors

of the vanadium redox flow battery, about the origins of the technology and its progression.

Review--Highlights of UNSW All-Vanadium Redox BatteryAlthough several earlier researchers

had suggested the use of vanadium redox couples in flow battery applications, it was not until

UNSW's original experiments in -85,  Flow batteries, the forgotten energy storage deviceIn

standard flow batteries, two liquid electrolytes--typically containing metals such as vanadium or

iron--undergo electrochemical reductions and oxidations as they are charged and then Vanadium

redox battery One of the important breakthroughs achieved by Skyllas-Kazacos and coworkers

was the development of a number of processes to produce vanadium electrolytes of over 1.5 M 

Flow batteries, the forgotten energy storage deviceIn standard flow batteries, two liquid

electrolytes--typically containing metals such as vanadium or iron--undergo electrochemical

reductions and oxidations as they are charged and then 
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