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Are membrane-free batteries cyclable?

While membrane-free batteries have been successfully demonstrated in static batteries,membrane-free
batteries in authentic flow modes with high energy capacity and high cyclability are rarely reported. Here,we
present a biphasic flow battery with high capacity employing organic compound in organic phase and zinc in
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-free Zn/phenothiazine batteries based on biphasic electrolytes?

Cha et a. aso demonstrated a membrane-free Zn/phencthiazine battery based on biphasic electrolytes.
Despite the delicate design,most of the reported membrane-free batteries only operate under static conditions
with limited scalability,and the membrane-free flow battery israrely demonstrated [25,52,56].

Are non-aqueous el ectrolytes-based redox flow batteries a promising energy storage technology?
Non-aqueous electrolytes-based redox flow batteries have emerged as promising energy storage technologies
for intermittent large-scale renewable energy storage, yet the development of non-aqueous electrolytes-based
redox flow batteries has been hindered by the lack of ionic exchange membrane.

What is a membrane-free battery?

This proof-of-concept of a membrane-free battery has an open circuit voltage of 1.4 V with a high theoretical
energy density of 22.5 Wh L -1, and is able to deliver 90 % of its theoretical capacity while showing excellent
long-term performance (coulombic efficiency of 100 % and energy efficiency of 70 %).

As anew 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 "natural”
barrier making a membrane superfluous.

Due to their microfluidic scale and the absence of membrane, the fluid dynamics operation is critical in the
electrical response. In thiswork, an electrical model is established to evaluate the ...
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Membraneless redox flow batteries reported to date are microscale designs that have shown poor capacity
retention and cyclability due to reactant crossover. Here, we present a new design of macroscae
membraneless redox flow battery capable of recharging and recirculation of the same electrolyte streams for
multiple cycles and maintainsthe ...

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

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 influence on three battery
performance metrics: steady-state power, power transient dynamics, and mixing and self-discharge losses.

"In this article Dr. Alberto Quintero and co-workers report the first prototype of a Membraneless Vanadium
Micro Redox Flow Battery (MVMRFB) with an automated closed-loop control, using micro actuators and ...

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 ...

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.

The membraneless Micro Redox Flow Battery used in this research is based on the one presented by
Ora& #225;-Poblete et al. 21 with an improvement of the electrical external contacts. The details of reactor
design and microfluidic system are ...

MELODY isaH2020 funded project aiming to develop alow-cost, high efficiency membrane-free redox flow
battery system, using hydrogen and bromine redox couples.

"In this article Dr. Alberto Quintero and co-workers report the first prototype of a Membraneless Vanadium
Micro Redox Flow Battery (MVMRFB) with an automated closed-loop control, using micro actuators and

MiCro sensorsin ...

As anew 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 functionsas a ...

The successful demonstration of the prototypical membrane-free battery under flow conditions, together with
the developed operando spectroscopic techniques, will open a new avenue towards detailed mechanistic
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studies and practical applications of redox flow batteries for cost-effective energy storage.

The membraneless Micro Redox Flow Battery used in this research is based on the one presented by
Ora& #225;-Poblete et al. 21 with an improvement of the electrical external contacts. The details of reactor
design ...

Membraneless redox flow batteries reported to date are microscale designs that have shown poor capacity
retention and cyclability due to reactant crossover. Here, we ...

A membraneless hybrid flow battery with exposed electrode areas of 40 cm &#215; 40 cm (1600 cm 2) to the
electrolyte was constructed, utilizing a scaled-up cell design similar to ...

A membraneless hybrid flow battery with exposed electrode areas of 40 cm &#215; 40 cm (1600 cm 2) to the
electrolyte was constructed, utilizing a scaled-up cell design similar to that of Turney et a. . The battery was
fabricated from chemically resistant acrylic to ensure durability and stability in dlightly acidic electrolytes (see
Figure 1c).

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
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