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Overview

Are alkaline zinc-based flow batteries a viable energy storage technology?

Learn more. Alkaline zinc-based flow batteries (AZFBs) have emerged as a
promising electrochemical energy storage technology owing to Zn abundance,
high safety, and low cost. However, zinc dendrite growth and the formation of
dead zinc greatly impede the development of AZFBs.

What is the working principle of a zinc-based flow battery?

The working principle of the zinc-based flow battery is mainly based on the
REDOX reaction of zinc, in which the negative electrode is the metal zinc
plate, the auxiliary electrolyte, and the positive electrode is the flowing active
electrolyte .

What are the applications of zinc-based flow batteries?

Firstly, identifying and developing suitable application scenarios for Zn-based
flow batteries is a crucial step . According to existing data, zinc-based flow
batteries can be widely used in power generation side energy storage and
power grid side load electricity energy storage in various scenarios, industries,
and communities.

What is a positive electrode in a zinc based battery?
Positive electrode: In zinc-based flow batteries (ZFBs), the positive electrode
typically involves redox-active species dissolved in the circulating electrolyte,

rather than a solid electrode material common in static batteries, such as
agueous zinc-ion batteries .
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Zinc flow battery electrolyte

Reversible two-electron redox conversion enabled by an ...

Jun 11, 2025 - Compared with the conventional zinc-iodine flow battery with 6 M Ki
electrolytes (61.06 Ah L -1, 61.28 W h L -1), the designed zinc-iodine flow battery using 2.6 M Kl
+ MgCl ...

A green and cost-effective zinc-biphenol hybrid flow battery ...
May 1, 2024 - Redox flow battery (RFB) with electrodes and electrolytes separated in space is
considered one of the best energy-storage technologies for obtaining electricity from ...

Chemical Speciation of Zinc-Halide ...
Jul 13, 2021 - Abstract Zinc/bromine flow batteries are a promising solution for utility-scale
electrical energy storage. The behavior of complex ...

Redox slurry electrodes: advancing zinc-based flow batteries ...
Nov 8, 2025 - As global demand for renewable energy continues to grow, developing efficient,
sustainable, and long-term energy storage systems becomes increasingly critical. Zinc-based ...

High-performance alkaline zinc flow batteries enabled by ...

Aug 10, 2025 - In this research, we propose an efficient electrolyte additives strategy to
improve the zinc deposition behavior, inhibit the growth of zinc dendrites, and prolong the cycling
life of ...

Dual-Function Electrolyte Additive Design for Long Life Alkaline Zinc
Apr 27, 2024 - This article demonstrates a dual-function additive strategy aimed at addressing
the capacity loss in alkaline aqueous zinc-based flow batteries (AZFBs) during long-duration ...

Chemical Speciation of Zinc-Halide Complexes in Zinc/Bromine Flow
Jul 13, 2021 - Abstract Zinc/bromine flow batteries are a promising solution for utility-scale
electrical energy storage. The behavior of complex Zn-halogen species in the electrolyte ...

A parts-per-million scale electrolyte additive ...
Feb 20, 2025 - Challenges of zinc electrodes imped their progress in energy storage. Here,
authors propose a parts-per-million scale electrolyte ...

Enabling a Robust Long-Life Zinc-lodine Flow Battery by ...
Aug 27, 2025 - A synergistic electrolyte engineering strategy is proposed to overcome the
coupled stability challenges of the cathode and anode in zinc-iodine flow batteries by introducing ...

A parts-per-million scale electrolyte additive for durable aqueous zinc
Feb 20, 2025 - Challenges of zinc electrodes imped their progress in energy storage. Here,
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authors propose a parts-per-million scale electrolyte additive, phosphonoglycolic acid, ...

Dual-Function Electrolyte Additive Design for ...
Apr 27, 2024 - This article demonstrates a dual-function additive strategy aimed at addressing
the capacity loss in alkaline aqueous zinc-based flow ...

Catalytic electrolytes enable fast reaction kinetics and
Nov 18, 2025 - Catalysts enhance electrode reactions in static batteries but are inadequate for
aqueous flow batteries. Here, authors develop carbon quantum dot catalytic electrolytes that ...

Long-life aqueous zinc-iodine flow batteries enabled by
Oct 21, 2025 - 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 ...
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