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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. 

What are the advantages of zinc-based flow batteries?

Benefiting from the uniform zinc plating and materials optimization, the areal
capacity of zinc-based flow batteries has been remarkably improved, e.g., 435
mAh cm-2 for a single alkaline zinc-iron flow battery, 240 mAh cm -2 for an
alkaline zinc-iron flow battery cell stack , 240 mAh cm -2 for a single zinc-
iodine flow battery . 

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 . 

Can a zinc-based flow battery withstand corrosion?

Although the corrosion of zinc metal can be alleviated by using additives to
form protective layers on the surface of zinc [14, 15], it cannot resolve this
issue essentially, which has challenged the practical application of zinc-based
flow batteries.
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The prospects of zinc flow batteries

Perspectives on zinc-based flow batteries , CoLab 
       Jun 18, 2024 · Zinc-based flow battery technologies are regarded as a promising solution for
distributed energy storage. Nevertheless, their upscaling for practical applications is still ...

Toward Dendrite-Free Deposition in Zinc ... 
       Sep 6, 2022 · Safe and low-cost zinc-based flow batteries offer great promise for grid-scale
energy storage, which is the key to the widespread adoption ...

Zinc-Air Flow Batteries at the Nexus of Materials Innovation ... 
       Oct 23, 2023 · Electrically rechargeable zinc-air flow batteries (ZAFBs) remain promising
candidates for large-scale, sustainable energy storage. The implementation of a flowing ...

Zinc-iron (Zn-Fe) redox flow battery single to stack cells: a   
       Oct 23, 2024 · The decoupling nature of energy and power of redox flow batteries makes them
an efficient energy storage solution for sustainable off-grid applications. Recently, aqueous ...

The Frontiers of Aqueous Zinc-Iodine ... 
       Apr 18, 2025 · This review provides an in-depth understanding of all theoretical reaction
mechanisms to date concerning zinc-iodine batteries. ...

The Frontiers of Aqueous Zinc-Iodine Batteries: A ... 
       Apr 18, 2025 · This review provides an in-depth understanding of all theoretical reaction
mechanisms to date concerning zinc-iodine batteries. It revisits the inherent issues and ...

Zinc-iron (Zn-Fe) redox flow battery single to ... 
       Oct 23, 2024 · The decoupling nature of energy and power of redox flow batteries makes them
an efficient energy storage solution for sustainable ...

The Application and Prospects of Zinc-Iron Flow Batteries in ... 
       Jun 16, 2025 · A zinc-iron flow battery cell consists of a positive electrode, a negative
electrode, and a separator. The positive electrode undergoes the interconversion between ferrous
and ...

Toward Dendrite-Free Deposition in Zinc-Based Flow Batteries ... 
       Sep 6, 2022 · Safe and low-cost zinc-based flow batteries offer great promise for grid-scale
energy storage, which is the key to the widespread adoption of renewable energies. However, ...

Perspectives on zinc-based flow batteries  
       Jun 17, 2024 · In this perspective, we attempt to provide a comprehensive overview of battery
components, cell stacks, and demonstration systems for zinc-based flow batteries. We begin ...
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Zinc-Air Flow Batteries at the Nexus of ... 
       Oct 23, 2023 · Electrically rechargeable zinc-air flow batteries (ZAFBs) remain promising
candidates for large-scale, sustainable energy storage. ...

Current situations and prospects of zinc-iron flow battery 
       However, all kinds of zinc-iron flow battery suffer from zinc dendrite and low areal capacity,
which hinders its commercial development. Some prospects for developing new electrolyte, ...

Progress on zinc-based flow batteries  
       Mar 12, 2024 · In addition to the aforementioned challenges, different kinds of zinc-based flow
batteries also encounter many issues individuality, such as the corrosion of bromine in zinc ...

Neutral Zinc-Iron Flow Batteries: Advances and Challenges 
       Sep 19, 2025 · Abstract Zinc-iron flow batteries (ZIFBs) emerge as promising candidates for
large-scale energy storage owing to their abundant raw materials, low cost, and environmental ...
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