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Overview

Are zinc-based flow batteries good for grid-scale energy storage?

Zinc-based flow batteries have attracted tremendous attention owing to their
outstanding advantages of high theoretical gravimetric capacity, low
electrochemical potential, rich abundance, and low cost of metallic zinc.
Among which, zinc-iron (Zn/Fe) flow batteries show great promise for grid-
scale energy storage. 

Are neutral zinc–iron flow batteries a good choice?

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) 63– /Fe (CN) 64– catholyte suffer from Zn 2 Fe (CN) 6
precipitation due to the Zn 2+ crossover from the anolyte. 

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 . 

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.
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Low-cost Zinc-Iron Flow Batteries for Long-Term and ... 
       Jul 6, 2023 · Then, we summarize the critical problems and the recent development of zinc-
iron flow batteries from electrode materials and structures, membranes manufacture, electrolyte
...

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 ...

Perspectives on zinc-based flow batteries  
       Jun 17, 2024 · Zinc-based flow battery technologies are regarded as a promising solution for
distributed energy storage. Nevertheless, their upscaling for practical applications is still ...

Low-cost hydrocarbon membrane enables ... 
       Apr 20, 2022 · Lab-scale single-cell performance of alkaline zinc-iron flow battery To
demonstrate the application of SPEEK membrane in alkaline ...

Zinc-Iron Flow Batteries with Common Electrolyte  
       Mar 22, 2017 · Considering the low-cost materials and simple design, zinc-iron chloride flow
batteries represent a promising new approach in grid-scale energy storage. The preferential ...

Directional regulation on single-molecule redox ... 
       Jan 11, 2025 · Article Directional regulation on single-molecule redox-targeting reaction in
neutral zinc-iron flow batteries Graphical abstract

Progress and Perspectives of Flow Battery ... 
       Jul 11, 2019 · Abstract Flow batteries have received increasing attention because of their
ability to accelerate the utilization of renewable energy by ...

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 ...

Directional regulation on single-molecule redox-targeting ... 
       Jan 15, 2025 · As renewable energy use expands, redox flow batteries have become crucial for
large-scale energy storage. This study reveals how regulating the potential of solid materials ...

Directional regulation on single-molecule redox ... 
       Jan 11, 2025 · Directional regulation on single-molecule redox-targeting reaction in neutral
zinc-iron flow batteries
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High performance alkaline zinc-iron flow battery achieved by ... 
       Mar 15, 2025 · AZIFB single cells are stably operated for 100 cycles at 80mA cm - 2 with EE of
74.4 %. Alkaline zinc-iron flow batteries (AZIFBs) where zinc oxide and ferrocyanide are ...

High-voltage and dendrite-free zinc-iodine ... 
       Jul 24, 2024 · Researchers reported a 1.6 V dendrite-free zinc-iodine flow battery using a
chelated Zn(PPi)26- negolyte. The battery demonstrated ...

High-voltage and dendrite-free zinc-iodine flow battery 
       Jul 24, 2024 · Researchers reported a 1.6 V dendrite-free zinc-iodine flow battery using a
chelated Zn(PPi)26- negolyte. The battery demonstrated stable operation at 200 mA cm-2 over 250
...

Review of the Research Status of Cost-Effective Zinc-Iron Redox Flow   
       Oct 31, 2022 · Zinc-iron redox flow batteries (ZIRFBs) possess intrinsic safety and stability and
have been the research focus of electrochemical energy storage technology due to their low ...

Directional regulation on single-molecule ... 
       Jan 15, 2025 · As renewable energy use expands, redox flow batteries have become crucial for
large-scale energy storage. This study reveals how ...

A Neutral Zinc-Iron Flow Battery with Long ... 
       Jun 24, 2024 · Neutral zinc-iron flow batteries (ZIFBs) remain attractive due to features of low
cost, abundant reserves, and mild operating medium. ...

Optimal Design of Zinc-iron Liquid Flow Battery Based on Flow ... 
       Sep 28, 2023 · Zinc-iron liquid flow batteries have high open-circuit voltage under alkaline
conditions and can be cyclically charged and discharged for a long time under high current ...

High performance and long cycle life neutral zinc-iron flow batteries   
       Jan 1, 2022 · Abstract Zinc-based flow batteries have attracted tremendous attention owing to
their outstanding advantages of high theoretical gravimetric capacity, low electrochemical ...

Toward a Low-Cost Alkaline Zinc-Iron Flow Battery with a   
       May 25, 2018 · Summary Alkaline zinc-iron flow battery is a promising technology for
electrochemical energy storage. In this study, we present a high-performance alkaline zinc ...

A Neutral Zinc-Iron Flow Battery with Long Lifespan and ... 
       Jun 24, 2024 · 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) ...

Zinc-Iron Flow Batteries with Common ... 
       Mar 22, 2017 · Considering the low-cost materials and simple design, zinc-iron chloride flow
batteries represent a promising new approach in grid ...
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Review of the Research Status of Cost ... 
       Oct 31, 2022 · Zinc-iron redox flow batteries (ZIRFBs) possess intrinsic safety and stability and
have been the research focus of electrochemical ...
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