What is a membrane-less battery?

The membrane-less desi ﬁ/ \
pressure, with a round -trip voltage efficiency of €
presented to guide the design of future laminar

Are membrane-free batteries cyclable?
While membrane-free batteries have been successfully demonstrated in static,b:
batteries in authentic flow modes with high energy capacity and hlgh cycraﬁ It
present a biphasic flow battery with high capacity employing organic compound in organlc phase:
agueous phase.

What is a membrane-free redox flow battery?
A membrane-free redox flow battery with high energy density is presented. The designed flow battery delivers
a capacity retention of 94.5% over 190 cycles. Operando UV-visible and FT-IR spectroscopies are performed
to elucidate capacity decay mechanism.

Can membrane-free flow batteries be used for energy storage?

The power density of the membrane-free RFBs can be further improved by decreasing the distance between
electrodes and increasing the ionic conductivity of electrolytes. This work opens a new avenue of using
membrane-free flow batteries for affordable large-scale energy storage.

Are membrane-less electrochemical systems better than ion-exchange membranes?

Membrane-less electrochemical systems eliminate the need for costly ion-exchange membranes, but typically
suffer from low-power densities. Braff et al.propose a hydrogen bromine laminar flow battery, which rivals the
performance of the best membrane-based systems.

Is membrane-less hydrogen bromine laminar flow battery a high-power density solution?

Here we report on a membrane-less hydrogen bromine laminar flow battery as a potential high-power density

solution. The membrane-less design enables power densities of 0.795 W cm -2 at room temperature and
atmospheric pressure,with a round-trip voltage efficiency of 92% at 25% of peak power.
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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
characterization, commercial Vanadium

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

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 ???
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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 operation in recirculation.

control due to an integrated flow control system
which has been proven critical for the performance
of membraneless micro redox flow batteries.[24]
Charge-Discharge of Membraneless Vanadium
Micro Redox Flow Battery (MVMRFB) A total
volume of 400 ? 1/4 | of Vanadium electrolyte was
fed in each stream (positive and negative), flowing
directly V3 + at 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 ?7??
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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 ???

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 prototype exhibits
significantly improved power density (0.925 W
cm???2), maximum current density (3

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 ???
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In this work, an electrical model is established to
evaluate the influence on three battery performance
metrics: steady-state power, power transient
dynamics, and mixing and self-discharge losses.
First, an equivalent electrical circuit, derived from a
state-of-the-art regular battery equivalent circuit, is
defined by studying the influence of

The MB-Br flow battery was constructed using
membrane-free 0.1 m MB in 15 m LiTFSI as the
anolyte solution and 0.5 m LiBr in 12 m LiCl as the
catholyte under a 10 mL min-1 flow rate. Detailed
electrochemistry of MB in WiSEs are described in S
(Figure S10).

The hydrogen bromine laminar flow battery (HBLFB)
uses abundant, safe, energy dense, and low-cost
reactants in an innovative cell architecture that does
not require expensive membranes. Using our first
generation, proof???0f???concept prototype, we

demonstrated record power density for a
membraneless battery (up to 0.8 W/cm2 at room
temperature).

(C) 2025 Solar Energy Resources 5/9 Web: https://www.gebroedersducaat.nl



MEMBRANELESS FLOW BATTERY SOLAR
SEYCHELLES

F ‘\“ Here, we present a biphasic flow battery with high
ij capacity employing organic compound in organic

== phase and zinc in aqueous phase. Under ambient
i flow testing conditions, a capacity retention of
[

94.5% is obtained over 190 charging/discharging
cycles with a Coulombic efficiency of > 99% at a
current density of 8.54 mA cm ??77?2.

215kWh

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

The hydrogen bromine laminar flow battery (HBLFB)
uses abundant, safe, energy dense, and low-cost
reactants in an innovative cell architecture that does
not require expensive membranes. Using our first
generation, proof???0f???concept ???
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A membrane-free redox flow battery with high
energy density is presented. The designed flow
= battery delivers a capacity retention of 94.5% over
190 cycles. Operando UV???visible and FT-IR
spectroscopies are performed to elucidate capacity
decay mechanism.

Here, we propose and demonstrate a novel flow
battery architecture that replaces traditional
ion-exchange membranes with less expensive
heterogeneous flow-through porous media. We

present an experimentally-validated model which
demonstrates that our architecture promises
/r reduced crossover of reactive species compared to

— . typical ?2?

A membraneless hybrid flow battery with exposed
electrode areas of 40 cm x 40 cm (1600 cm 2) to the

electrolyte was constructed, utilizing a scaled-up cell
design similar to that of Turney et al. . The battery
was fabricated from chemically resistant acrylic to
ensure durability and stability in slightly acidic

L T T electrolytes (see Figure 1 c).
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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
??7?

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 ??7?

The chlorine flow battery can meet the stringent
price and reliability target for stationary energy
storage with the inherently low-cost active materials
(~$5/kWh) and the highly reversible CI2/ClI
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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

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 ???
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