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Can aqueous sulfur-based redox flow batteries be commercialized?

Aqueous sulfur-based redox flow batteries (SRFBs) are promising candidates for large-scale energy storage,

yet the gap between the required and currently achievable performance has plagued their practical

applications. Here, we propose several engineering strategies towards SRFB commercialization.

  Can a aqueous polysulfide flow battery meet future energy storage needs?

In this work, we demonstrate an ambient-temperature, air-breathing, aqueous polysulfide flow battery that

exploits sulfur's intrinsic advantages, and show using techno-economic analyses that such an approach has the

potential to meet future storage needs for renewable energy.

  Are aqueous redox flow batteries a viable energy storage technology?

Aqueous redox flow batteries are one of the most competitive technologies for large-scale energy storage due

to their high safety, low cost and design flexibility in power and energy. However, further development of

conventional commercial redox flow batteries is hindered by the high cost of vanadium, the active material.

  Are sulfur-based batteries the future of energy storage?

By unraveling the challenges that have hindered the development of more efficient and durable sulfur-based

energy storage systems, this approach positions these batteries as key candidates for next-generation energy

storage technologies, advancing their potential for large-scale industrial production and broad application.

  Which chemistry is used in air-breathing aqueous sulfur flow battery approach?

Curves for the present air-breathing aqueous sulfur flow battery approach using Na and Li chemistry are

shown in green and gray, respectively. The chemical costs for Na and Li are shown as dashed lines.

  Why do we use flow batteries?

Since both catholyte and anolyte are fluids, our electrochemical couples lend themselves to a flow battery

design, which is also demonstrated. An attribute of flow batteries is the ability to independently size the power

stack and chemical storage capacity to meet desired energy to power ratios.

The aqueous redox flow battery (ARFB), a promising large-scale energy storage technology, has been widely

researched and developed in both academic and industry over ...

Polysulfide-based aqueous redox flow batteries (PS-ARFBs) are a viable alternative for energy storage owing

to their impressive theoretical capacity, inherent safety features, low ...
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Researchers at the Chinese University of Hong Kong (CUHK) have developed a sulfur-based redox flow

battery that is claimed to be able to ...

Afterward, Qing Wang and colleagues introduced redox targeting reactions into flow batteries to construct

redox-targeting-based flow batteries with high energy density for ...

Polysulfide is one of the most promising materials for electrolytes used in large-scale aqueous redox flow

batteries (RFBs) due to its inherent safety, high energy and low ...

Researchers in China have identified a series of engineering strategies to bring aqueous sulfur-based redox

flow batteries closer to ...

Sulphur-based redox flow batteries are extremely attractive because sulphur is abundant, meaning its price is

1,000 times lower than ...

The development of aqueous redox flow batteries (ARFBs) has been plagued by high material costs and poor

operating stability. Here the authors report a membrane design to ...

Polysulfide flow batteries are promising for low-cost energy storage but suffer from sluggish kinetics. Lei et

al. reported an effective molecular catalyst, riboflavin sodium ...

A research team led by Professor Yi-Chun Lu has successfully developed a biomimetic molecular catalyst to

enable a low-cost, energy ...

Various categories of ion exchange membranes (IEMs) used in redox batteries, particularly polysulfide redox

flow batteries and lithium-sulfur ...

Sulphur cathode batteries have emerged as a promising alternative to traditional batteries, thanks to their

excellent performance, cost ...

Development and adoption of sulfur-based Flow Battery for Green Energy Storage. Flow battery is a

rechargeable energy storage system in which the electrolyte contains one or ...

Aqueous sulfur-based redox flow batteries (SRFBs) are promising candidates for large-scale energy storage,

yet the gap between the required and currently achievable ...

As a result, the Cu-S battery built by short-chain sulfur molecules can deliver a high reversible capacity of

3,133 mAh g -1. To put this into ...
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