
MEMBRANELESS FLOW BATTERY FRENCH
GUIANA

The concept of membraneless redox-flow batteries was first reported by

Ferrigno et al . ? in 2002, with the development of a millimeter-scale redox

fuel cell based on the vanadium aqueous 

By pairing 2,6-DBEAQ with a potassium ferri-/ferrocyanide pos. electrolyte

and utilizing a non-fluorinated membrane, this near-neutral flow battery

shows a capacity fade rate that is the lowest of any quinone and rivals the

???

A membrane-less hydrogen bromine laminar flow battery is reported on as

a potential high-power density solution that will translate into smaller,

inexpensive systems that could revolutionize the fields of large-scale

energy storage and portable power systems. In order for the widely

discussed benefits of flow batteries for electrochemical energy storage to

be ???

This resulted in flow battery with a two-fold increase of power density, high

coulombic efficiencies and excellent capacity retention over 100 cycles.

This work demonstrates for the first time the feasibility of this biphasic

electrolyte concept in a ???

The membraneless Micro Redox Flow Battery used in this research is

based on the one presented by Ora?-Poblete et al.[21] with an

improvement of the electrical external contacts. The details of reactor

design and microfluidic system are explained in S1 of Supporting

Information. For the electrochemical
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We propose and demonstrate a novel flow battery architecture that

replaces traditional ion-exchange membranes with less expensive

heterogeneous flow-through porous media. Compared to previous

membraneless systems, our ???

Development of a Membraneless Vanadium Micro Redox Flow Battery

(MVMRFB), with an automated closed???loop control, using micro

actuators and micro sensors, is presented for the first???time during 

The Cover Feature shows a stack of membraneless micro redox flow

batteries (? 1/4 RFB) with details of the single unit of the stack, the

vanadium and organic chemistry involved in the operation of the

membraneless ? 1/4 RFB as described by D. Perez-Antolin, A. E.

Quintero and co-workers in their Research Article (DOI:

10.1002/batt.202400331), as well as the challenge ???

The membraneless Micro Redox Flow Battery used in this research is

based on the one presented by Ora?-Poblete et al. 21 with an

improvement of the electrical external contacts. The details of reactor

design ???

In this study, a new type of redox flow battery (RFB) named

"membrane-less hydrogen-iron RFB" was investigated for the first time.

The membrane is a cell component dominating the cost of RFB, and iron

is an abundant, inexpensive, and benign material, and thus, this iron RFB

without the membrane is expected to provide a solution to the challenging

issues ???
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This article presents an evaluation of the performance of a membrane-less

organic-based flow battery using low-cost active materials, zinc and

benzoquinone, which was scaled up to 1600 cm2, resulting in one of the

largest of its type reported in the literature. The charge???discharge

cycling of the battery was compared at different sizes and current

densities, and its ???

As a new direction in battery philosophy, we propose a membrane-free

redox flow battery based on the use of immiscible electrolytes that

spontaneously form a biphasic system whose interphase functions as a

???

Here, we present a new design of macroscale membraneless redox flow

battery capable of recharging and recirculation of the same electrolyte

streams for multiple cycles and maintains the advantages of the

decoupled power and energy densities. The battery is based on

immiscible aqueous anolyte and organic catholyte liquids, which exhibits

high 

Unbound Potential has developed a membrane-less redox flow battery

that, unlike conventional lithium-ion batteries, does not require any critical

raw materials.. Instead of using a membrane, the ion exchange is

controlled by non-miscible electrolytes, which Unbound Potential said

makes the battery more durable and requires 90 per cent fewer sealing

surfaces.

transmission line circuits to represent porous battery and flow battery

electrodes, generally the solid phase electric resistance was justifiably

neglected.31,32 However, in high power density flowbatteries, such an

assumption must be relaxed due to the high electrolyte ionic

conductivity.16,33 Other assumptions invoked here are typical for 
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Experiments under flow are scarce in the literature. Also, most reactors

used in RFBs are not valid to test this membraneless-concept due to the

zero-gap configuration of filter-press reactors. An example of analysis of

the effect of the inter-electrode gap on the cell potential can be found in

[11]. Therefore, new reactor designs that allow 

Due to their microfluidic scale and the absence of membrane, the fluid

dynamics operation is critical in the electrical response. In this work, an

electrical model is established to evaluate the ???

This work presents the first proof-of-concept of a membraneless micro

redox flow battery with an automated closed-loop control. Using micro

actuators and micro sensors, charge and discharge is achieved in

continuous ???

Zurich/London, 29. October 2024 ??? Amazon is trailing a new battery

technology for its energy storage needs in cooperation with the Swiss

battery startup, Unbound Potential, a participant of the Amazon

Sustainability Accelerator. Unbound Potential has developed a

membrane-less redox flow battery that, unlike

5. Global Flow Battery Market Analysis, By Type 5.1. Introduction 5.2.

Organic Flow Battery 5.3. Redox Flow Battery 5.4. Hybrid Flow Battery

5.5. Membraneless Flow Battery. 6. Global Flow Battery Market Analysis,

By Application 6.1. ???
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nanoporous separators (for reduced crossover) to enable a high

performance, cyclable membraneless flow battery. While previous

membraneless cells have used flow-through porous electrodes (albeit with

flow largely parallel to electric field),13,18,19 or nanoporous

separators,10,17 no previous system to our knowledge has combined

these two concepts.

The performance of a membraneless flow battery based on low-cost zinc

and organic quinone was herein evaluated using experimental and

numerical approaches. Specifically, the use of zinc fiber was 

Redox flow batteries (RFBs) often require the presence of a physical

membrane to separate the two compartments of the battery. The objective

of this work is to develop a membraneless microfluidic 

The wider adoption of redox flow batteries (RFBs) is hindered partly by the

high cost of ion-exchange membranes. Membrane-free batteries have

recently emerged as a potential alternative to traditional RFBs, with the

redox anolyte and catholyte confined to immiscible aqueous and

non-aqueous phases.

This study aimed to scale up a membraneless metal???organic ???ow

battery (1600 cm2) using low-cost active materials (zinc and

benzoquinone) and to evaluate its performance under various mass 
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The charge-discharge performance of the electrode reactions was

evaluated in a commercial flow battery (Proingesa, Spain) based on a

membrane-less configuration, similar to that in previous work [42]. Fig. 2

shows the experimental arrangement and electrolyte circuits of the

proposed system. The single cell consisted of two electrodes, two acrylic

flow channels (2 ???

System scheme, with reaction cell, tanks, pumps connected to the inlets of

the cell, valves at the outlets, and flowmeters and arrows signalling

negative and positive electrolyte flows (Q1 to Q4).

A key bottleneck to society's transition to renewable energy is the lack of

cost-effective energy storage systems. Hydrogen???bromine redox flow

batteries are seen as a promising solution, due to the use of low-cost

reactants and highly conductive electrolytes, but market penetration is

prevented due to high capital costs, for example due to costly ???
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