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Overview

Are aqueous zinc-iodine flow batteries promising?

Among the array of prospective systems, aqueous zinc-iodine flow batteries
(Zn-I FBs) manifest promising potential due to low cost, intrinsic safety, and
high theoretical volumetric capacity (268 Ah L −1) (Fig. 1a) 11, 12, 13, 14, 15,
16. 

Are aqueous rechargeable zinc-iodine batteries a viable energy storage
solution?

Fei Huang and Weihua Xu contributed equally to this study. Aqueous
rechargeable zinc-iodine (Zn-I 2) batteries have emerged as a promising
energy storage solution, offering benefits such as affordability, high energy
density, and enhanced safety. 

What are zinc based batteries?

Currently, zinc serves as a key component in multiple battery systems, such
as zinc-ion, zinc-air, Zn-CO₂, zinc-based flow, and flexible zinc batteries .
Compared with lithium-based batteries, zinc-based batteries exhibit superior
cost-efficiency along with enhanced safety characteristics (Figure 1B). 

How does surface conduction affect the conductivity of Zn 2+ ions?

The robust interactions between Zn 2+ ions and the ZrOF drove surface
conduction to become the predominant mode of ion transport, leading to a
6.54-fold enhancement in the single-Zn-ion conductivity. Notably, the
contribution of surface conduction to the overall single-Zn 2+ -ion conduction
was 53.2%.
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Ionic conduction of zinc-based flow batteries

Newly Developed Ion-conducting Membrane ... 
       Jun 11, 2021 · They identified that surface -OH groups of LDHs layer could assist the
conduction of OH - by promoting proton transfer away from one ...

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 ...

Understanding the degradation process in zinc-iodine hybrid flow batteries 
       3 days ago · 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 ...

Electrolyte Design Toward High-Performance Zinc-Iodine Batteries   
       Jun 6, 2025 · Within the family of zinc-based batteries, rechargeable aqueous Zn-I 2 batteries
have become increasingly prominent in energy research due to their fundamentally secure ...

Electrolyte Design Toward High-Performance ... 
       Jun 6, 2025 · Within the family of zinc-based batteries, rechargeable aqueous Zn-I 2 batteries
have become increasingly prominent in energy ...

Designing single-ion conductive electrolytes ... 
       Apr 18, 2024 · This perspective comprehensively reviews the research progress pertaining to
single-ion conductive electrolytes for aqueous zinc ...

Alkaline zinc-based flow battery: chemical stability, ... 
       May 23, 2024 · ABSTRACT: Zinc-based flow battery is an energy storage technology with good
application prospects because of its advantages of abundant raw materials, low cost, and ...

Enhancing ionic conductivity in gel polymer electrolytes for zinc ... 
       3 days ago · More importantly, the filler provides a conduction channel for zinc ions through
the hydrophilicity of hydroxyl groups and the network structure of polysaccharide chains, which ...

Long-life aqueous zinc-iodine flow batteries enabled by ... 
       Oct 21, 2025 · Thus, when employing the most universal and high ionic conductive potas-
sium(K+)ionsassupportingelectrolytes,weproposethatconstructing the IMS-based membranes ...

Stable Zinc Metal Battery Development: Using ... 
       Oct 28, 2024 · The two most critical technical issues in Zn-based batteries, dendrite formation,
and hydrogen evolution reaction, can be ...
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Constructing dual hydroxide ion conduction channels with ... 
       Apr 1, 2025 · Alkaline zinc-based flow batteries (AZFBs) have emerged as a promising
candidate for large-scale energy storage due to their low cost and high energy density. However,
the ...

Stable Zinc Metal Battery Development: Using    
       Oct 28, 2024 · The two most critical technical issues in Zn-based batteries, dendrite formation,
and hydrogen evolution reaction, can be simultaneously addressed by introducing negatively ...

Newly Developed Ion-conducting Membrane Improves ... 
       Jun 11, 2021 · They identified that surface -OH groups of LDHs layer could assist the
conduction of OH - by promoting proton transfer away from one water molecule to the original OH -.
...

Designing single-ion conductive electrolytes for aqueous zinc batteries 
       Apr 18, 2024 · This perspective comprehensively reviews the research progress pertaining to
single-ion conductive electrolytes for aqueous zinc batteries. Starting with fundamentals and ...
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