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With a grant of DKK 11 million (EUR 1.5 million) from Innovation Fund Denmark, a handful of researchers
have started a new project to pave the way for the next generation of flow batteries, which are crucial for the
renewable energy system of the future. The focus of the project is the so-called stacks that are one of the main
components of flow batteries.

"The project is looking at a very important and specific component in a flow battery, and there is great
potential for optimisation. The component is called the stack, and the project will attempt to upgrade this so
that it will have significantly higher efficiency and significantly lower price," says Professor Anders Bentien,
who is an expert in flow batteries at Aarhus University.

The technology behind flow batteries originated in the 1980s and it works by storing electricity in liquids,
usually an aqueous vanadium solution primarily consisting of sulphuric acid and vanadium.

In principle, a vanadium flow battery works by pumping two separate, but identical, vanadium liquids into the
stack. When the liquids are charged, electrons are emitted and absorbed in the two liquids, thereby achieving
different oxidation stages.

The energy density of flow batteries is lower than for the lithium-ion batteries we know from mobile phones,
for example, but they have a much longer lifespan. Moreover, the technology is relatively inexpensive, and the
battery cannot catch fire. It is also very easy to recycle vanadium, as the same liquid is used on both sides of
the battery.

"The overal goal for stationary electricity storage is to achieve a levelized-cost-of-electricity-storage below
EUR 0.05 per kWh per cycle, as this is considered to be the disruption threshold for storage of renewable
electricity in batteries," says Anders Bentien, and he continues:

"The stack constitutes a significant part of the total cost of a flow battery, and a more efficient stack will
therefore enable cost reductions. Over the past five years, there have been no significant improvements in
stacks. The material consumption and weight are still the same at about 30 kg per kW. In the project, we want
to develop new membranes and optimise the geometric design of the stacks to make flow batteries both
cheaper and more sustainable.

The project is headed by Professor Anders Bentien at Aarhus University. Partners in the project are DTU
Energy (Technical University of Denmark), Korea Institute of Science and Technology (KIST) as well as the
companies VisBlue and Danish Power Systems, which manufacture flow batteries and membranes for stacks,
respectively.
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Lagring bliver afg?rende i fremtidens energisystemer, hvor der skal integreres enorme maengder el fra vind-
og solenergi. Flowbatterier kan blive en af vinderne, n?r det handler om lagring i stationaere anlaeg |
bygninger og taet p? el nettet.

Flowbatterier daekker over forskellige I?sninger. Laengst fremme er batterier bygget op om lagring af energi i
vaeske tilsat metallet vanadium (atomnummer 23). Vanadium flowbatterier findes i megawatt-st?rrelse b2de |
Japan, USA, Tyskland og Kina. Kineserne er ved at saette trumf p? med et anlaeg p? 200 MW, der fuld
opladet kan levere 800 MWh tilbage til elnettet over fire timer.

| Danmark ?bnede Aarhus-virksomheden VisBlue i 2019 for kommercielt salg af vanadium redox
flowbatterier p? 5-10 kW og op. To af dem er p? Dansk Energis positivliste for batterianlaeg. De saelges til
bl.a. boligforeninger og ?er,men kan blive bedre p? en raekke parametre.

- En lille virksomhed som vores holder aldrig op med at udvikle, men vi har ikke et kaempebudget til
forskning og udvikling, s? det er vigtigt at kunne g? sammen med universiteter og teste, om der er noget nyt,
der virker, eller g, siger direkt?r S?ren B?dker fra VisBlue i F& U-publikationen "Energi20: Forskning giver
grobund for forandring".
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