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Overview

What is a zinc-based flow battery?

The history of zinc-based flow batteries is longer than that of the vanadium
flow battery but has only a handful of demonstration systems. The currently
available demo and application for zinc-based flow batteries are zinc-bromine
flow batteries, alkaline zinc-iron flow batteries, and alkaline zinc-nickel flow
batteries. 

Are zinc-based flow batteries good for distributed energy storage?

Among the above-mentioned flow batteries, the zinc-based flow batteries that
leverage the plating-stripping process of the zinc redox couples in the anode
are very promising for distributed energy storage because of their attractive
features of high safety, high energy density, and low cost . 

How much does a zinc flow battery cost?

In addition to the energy density, the low cost of zinc-based flow batteries and
electrolyte cost in particular provides them a very competitive capital cost.
Taking the zinc-iron flow battery as an example, a capital cost of $95 per kWh
can be achieved based on a 0.1 MW/0.8 MWh system that works at the current
density of 100 mA cm-2 . 

Are alkaline Zn-Fe flow batteries suitable for large-scale energy storage?

The alkaline Zn-Fe flow battery stably operated for over 500 h, achieving an
EE of 86.3 % at 80 mA cm−2. Alkaline zinc-based flow batteries (AZFBs) are
considered one of the most promising candidates for large-scale energy
storage owing to Zn abundance, cost effectiveness, intrinsic safety and eco-
friendliness.
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Zinc flow battery surface capacity

The history of zinc-based flow batteries is longer than that of the vanadium flow battery
but has only a handful of demonstration systems. The currently available demo and
application for zinc-based flow batteries are zinc-bromine flow batteries, alkaline zinc-
iron flow batteries, and alkaline zinc-nickel flow batteries.

Among the above-mentioned flow batteries, the zinc-based flow batteries that leverage
the plating-stripping process of the zinc redox couples in the anode are very promising
for distributed energy storage because of their attractive features of high safety, high
energy density, and low cost .

In addition to the energy density, the low cost of zinc-based flow batteries and
electrolyte cost in particular provides them a very competitive capital cost. Taking the
zinc-iron flow battery as an example, a capital cost of $95 per kWh can be achieved
based on a 0.1 MW/0.8 MWh system that works at the current density of 100 mA cm-2 .

The alkaline Zn-Fe flow battery stably operated for over 500 h, achieving an EE of 86.3
% at 80 mA cm-2. Alkaline zinc-based flow batteries (AZFBs) are considered one of the
most promising candidates for large-scale energy storage owing to Zn abundance, cost
effectiveness, intrinsic safety and eco-friendliness.

Zinc-based hybrid flow batteries are one of the most promising systems for medium- to
large-scale energy storage applications, with particular advantages in terms of cost, cell
...

These advances not only address the energy loss issue caused by the shuttling of redox
species in traditional zinc-based flow batteries but also enhance the adsorption capacity
...
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Abstract Zinc-iodine hybrid flow battery (ZIHFB) represents a promising stationary
energy storage with a theoretically high volumetric capacity (>250 Ah L -1 ), however its
...

Neutral zinc-iron flow batteries (ZIFBs) remain attractive due to features of low cost,
abundant reserves, and mild operating medium. However, the ZIFBs based on Fe (CN) ...

Aqueous zinc-iodine flow batteries show potential in large-scale storage but face water
imbalance-induced instability. Here, authors develop a tailored ionic-molecular sieve ...

Zinc-based flow batteries (Zn-FBs) are promising candidates for large-scale energy
storage because of their intrinsic safety and high energy density. Unlike that
conventional flow ...

Abstract Current collectors, as reaction sites, play a crucial role in influencing various
electrochemical performances in emerging cost ...

A hybrid approach combines the advantages of both zinc-air and zinc-silver batteries
enabling enhanced energy efficiency while ...

The alkaline Zn-Fe flow battery stably operated for over 500 h, achieving an EE of 86.3
% at 80 mA cm-2. Alkaline zinc-based flow batteries (AZFBs) are considered one of the ...

This unique strategy is pivotal in mitigating dendritic growth, fostering dendrite-free zinc-
based flow batteries with enhanced rate performance and cyclability.

Consequently, the modified electrode-based zinc-bromine flow batteries demonstrate a
cumulative plating capacity (23 Ah cm-2) over 2300 h with an average ...
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Abstract Zinc-iodine flow batteries offer a sustainable, aqueous-based solution for grid-
scale energy storage, with tubular cell design further offering enhanced power density.
...

Zinc-Bromine Flow Battery (collaboration with Redflow) 09-Sep-2022 Joined the ARC Hub
240 Ah, 10 kWh Electrode surface before (L) and after (R) operation

Consequently, the modified electrode-based zinc-bromine flow batteries demonstrate a
cumulative plating capacity (23 Ah cm-2) over ...

Alkaline zinc-iron flow batteries (AZIFBs) where zinc oxide and ferrocyanide are
considered active materials for anolyte and catholyte are a promising...

A hybrid approach combines the advantages of both zinc-air and zinc-silver batteries
enabling enhanced energy efficiency while maintaining high battery capacity. A ...

Zinc-based flow battery technologies are regarded as a promising solution for distributed
energy storage. Nevertheless, their upscaling for practical applications is still ...

The zinc bromine redox flow battery (ZBFB) is a promising battery technology because of
its potentially lower cost, higher efficiency, and relatively ...

However, the development of zinc-iodine flow batteries still suffers from low iodide
availability, iodide shuttling effect, and zinc dendrites.

The seeds on the electrode surface are prone to the formation of zinc dendrites [8], [9],
[10]. Dendritic growth of zinc metal anodes has been widely observed in aqueous zinc ...

Neutral zinc-iron flow batteries (ZIFBs) remain attractive due to features of low cost,
abundant reserves, and mild operating medium. ...
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Challenges of zinc electrodes imped their progress in energy storage. Here, authors
propose a parts-per-million scale electrolyte ...
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