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Overview

In this review, an overview of zinc–vanadium batteries (including static
batteries and flow batteries) is briefly discussed, including their working
mechanism, classification, structure, existing problems, and improvement
strategies, for promoting further development of this field.What is the energy
density of flow biphasic batteries?

The flow biphasic battery displayed higher energy density (33 Wh/L) than
those of the earlier reported membrane-free batteries. The peak power
densities of the 0.5 M Li||Tri-TEMPO, C3-PTZ, and CP batteries under static
conditions are 33, 30, and 37 mW/cm 2, respectively, at 100% SOC. 

How are static membrane-free batteries assembled?

Initially, two static membrane-free batteries were assembled by pairing the
PPC-Li anolyte with the TEGDME/Tri-TEMPO (0.2 M and 0.5 M) catholyte
(Supplementary Fig. 22). To assess the battery cycling performances, the cells
underwent charging and discharging within the voltage range of 3.8–2.6 V,
adhering to cut-off limits. 

Are aqueous Zn-Br static batteries reversible?

We here report a practical aqueous Zn-Br static battery featuring the highly
reversible Br − /Br 0 /Br + redox couples, which is achieved by harnessing the
synergy effects of complexation chemistry in the electrode and salting-out
effect in the aqueous electrolyte. 

Do membrane-free nonaqueous biphasic batteries perform well under static
and flow conditions?

Hence, the performance of membrane-free nonaqueous biphasic batteries
demonstrated in this study, under both static and flow conditions, is well
positioned compared to the state-of-the-art literature of similar battery
systems (Supplementary Table 4).
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Static flow battery

Synthetic ester-based forced flow
immersion cooling ...

Sep 1, 2024 · Moreover, FFIC reduces
temperature rise by 51 % compared with natural
air convection and 35 % compared with static
flow immersion cooling (SFIC) in the 4S2P lithium
...

Practical high-energy aqueous zinc-
bromine static ...

Feb 20, 2024 · Practical high-energy aqueous
zinc-bromine static batteries enabled by
synergistic exclusion-complexation chemistry
Battery chemistries with earth-abundant
elements by ...

Evaluation of highly stable redox-active
materials for ...

Jul 23, 2025 · This article introduces static cells
with temperature control as a method for
improving the precision of evaluating capacity
fade rates of molecules for redox flow batteries.
...

Component-cost and performance
based comparison of flow and static

Oct 20, 2015 · Flow batteries are a promising
grid-storage technology that is scalable,
inherently flexible in power/energy ratio, and
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potentially low cost in comparison to
conventional or "static" ...

A comprehensive analysis from the
basics to ...

In 2012, the concept of Zn-V flow battery was
first proposed, and V (IV)/V (V) and Zn 2+ /Zn
redox couples were assembled into a flow
battery, which ...

A neutral pH aqueous biphasic
system applied to both static and
flow  

Feb 1, 2023 · Here, we present a new aqueous
biphasic system (ABS) with near neutral pH and
containing highly soluble organic/organometallic
active species that avoids crossover due to ...

Development of high-voltage and high-
energy membrane ...

Aug 8, 2023 · Here, authors develop a membrane-
free, nonaqueous 3.5 V all-organic lithium-based
battery and demonstrate its operation in both
static and flow conditions.
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Experimental study of serpentine
channels immersion ...

Sep 10, 2024 · Depth of discharge was carried
out at 80 % of the battery capacity during the
discharge process with variations in C-rate 1C,
1.5C, and 2C. The analysis compares the ...

Mechanical Design of Flow Batteries

Jan 13, 2022 · The purpose of this research is to
investigate the design of low-cost, high-efficiency
flow batteries. Researchers are searching for
next-generation battery materials, and this
thesis ...

The electro-thermal equalization
behaviors of battery ...

Dec 1, 2023 · According to the estimation, the
equalization capacities are static flow > forced
flow > air cooling for all indicators. Static flow
immersion cooling demonstrates superiority in ...

Enhancing the Stability of Aqueous
Membrane-Free Flow Batteries  

Mar 27, 2025 · The characterization of this
aqueous membrane-free battery under static and
flow conditions confirmed their improved
performance, exhibiting enhanced power and
robust long ...
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Practical high-energy aqueous zinc-
bromine static batteries ...

Jan 23, 2024 · We here report a practical
aqueous Zn-Br static battery featuring the highly
reversible Br - /Br 0 /Br + redox couples, which is
achieved by harnessing the synergy effects ...

Practical high-energy aqueous zinc-
bromine ...

Jan 23, 2024 · We here report a practical
aqueous Zn-Br static battery featuring the highly
reversible Br - /Br 0 /Br + redox couples, which is
...

Membrane-free redox flow battery with
polymer electrolytes

Oct 3, 2025 · Nonaqueous redox flow batteries
face challenges like costly membranes and
unstable electrolytes. Here, authors develop a
membrane-free battery using a polypropylene ...

Metal& #x02013;Air Batteries: From
Static to Flow System

Sep 25, 2018 · Since some of the capabilities
developed for metal-air static batteries can be
leveraged for next-generation flow systems,
classical works on conventional metal-air
batteries ...
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Experimental studies of a static flow
immersion cooling ...

May 3, 2023 · This study explores the
performance of a steady-state flow single-phase
non-conductive liquid immersion cooling system
in a single-cell Li-ion battery under a variety of ...

Zinc-Bromine Rechargeable Batteries:
From Device ...

Aug 31, 2023 · Static non-flow zinc-bromine
batteries are rechargeable batteries that do not
require flowing electrolytes and therefore do not
need a complex flow system as shown in Fig. ...

Practical high-energy aqueous zinc-
bromine static batteries ...

Feb 21, 2024 · We here report a practical
aqueous Zn-Br static battery featuring the highly
reversible Br - /Br 0 /Br + redox couples, which is
achieved by harnessing the synergy effects ...

3D-printed conductive static mixers
enable all-vanadium redox flow  

Mar 1, 2018 · State-of-the-art all-vanadium redox
flow batteries employ porous carbonaceous
materials as electrodes. The battery cells
possess non-scalable fixed el...
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A comprehensive analysis from the
basics to the application ...

In 2012, the concept of Zn-V flow battery was
first proposed, and V (IV)/V (V) and Zn 2+ /Zn
redox couples were assembled into a flow
battery, which broadened the application of ...

On the Relevance of Static Cells for
Fast Scale-Up of New Redox Flow  

Jan 26, 2025 · The static cell is a powerful tool in
the search for the ultimate organic molecules
bridging the gap between fundamental
electrochemical characterization and full redox
flow ...

Membrane-free Zn hybrid redox flow
battery using water-in ...

Jul 15, 2024 · This static battery operates at a
cell voltage of 1.01 V and effectively eradicates
the detrimental self-discharge observed in
membrane-free batteries, achieving excellent ...

The performance of a soluble lead-
acid flow battery and its comparison

Nov 1, 2011 · The electrochemistry of static lead-
acid and soluble lead-acid flow batteries is
summarised and the differences between the
two batteries are highlighted. A general ...
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Enhancing the Stability of Aqueous ...

Mar 27, 2025 · The characterization of this
aqueous membrane-free battery under static and
flow conditions confirmed their improved
performance, ...
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