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What is a miniaturized microfluidic battery?

A miniaturized microfluidic battery is proposed,which is the first membraneless redox battery demonstrated to
date. This unique concept capitalizes on dual-pass flow-through porous electrodes combined with
stratified,co-laminar flow to generate electrical power on-chip.

Are microfluidic batteries a promising platform?

In line with thismicrofluidic technologies offered a promising platformfor batteries due to their high
surface-to-volume ratio,in-chip integration capability,and well-developed manufacturing procedures that can
bring down material costs. [26 ]

What are microfluidic devices?

Microfluidic devices usually operate in a continuous flow designand have been employed in a variety of
energy technologies like electrolyzers,fuel cells,flow batteries,etc.,which are also known as microfluidic flow
cells.

Can microfluidics improve battery performance?

Microfluidics techniques and methods can aso be utilized to confer unique characteristics to conventional
batteries, for example, the most commonly used Li-ion batteries. By using a microfluidics-assisted method,
Yang et al. fabricated atransparent Li-ion battery with a grid-like electrode design.

Can amicro redox flow battery be used in recirculation mode?

First prototype of a Membraneless Micro Redox Flow Battery operating in recirculation modewith a complete
microfluidic system is presented here,multiple charge-discharge cycles are performed with commercial
Vanadium electrolyte,and with Alkaline Quinone e ectrolyte.

What is amicrofluidic electrochemical redox battery (Merb)?

The first microfluidic electrochemica redox battery (MERB) was proposed by Kjeang et a. , where the
proposed MERB used the membrane-free design and was operated on commonly all-vanadium redox
electrolytes. The MERB consists of two dual-pass flow through porous electrodes, two inlets, and two outlets
(seeFig. 5 a).

Despite the advantages of the platform based on a combination of PICs and microfluidics, the greatest
challenge for such sensors is the stabilization of highly sensitive operation principles during measurements
due to temperature and flow instability to accurately predict the behavior of the studied battery system using
machine learning (ML).

Microfluidic redox battery. Lab a Chip (2013) W.A. Braff et a. Membrane-less hydrogen bromine flow
battery. Nat. Commun. (2013) ... Redox-flow batteries, based on their particular ability to decouple power and
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energy, stand as prime candidates for cost-effective stationary storage, particularly in the case of long
discharges and long storage ...

Flow Batteries for Microfluidic Networks: Configuring An ... battery can be thought of as a pressure power
supply with a no-load pressure rating (open circuit voltage) of P = ?P max and an internalresistance of
z.I1fweapplythe Ohm"slaw to the uFN in Figure 3b, the same results as eq 6 are obtained.

This includes redox-flow batteries that involve an aqueous solution containing dissolved redox-active ions
(36) and semi-solid flowable carbonaceous slurry electrodes with dispersed solid redox-active particles (37).

where x is the distance moved by the fluid front (m) under capillary pressure, t isthe time (s), D isasimplified
diffusion coefficient. 49 This is the well-known Lucas-Washburn equation, which points out that flow velocity
of liquid in arectangular paper strip diminishes with time increasing. 50 Nonetheless, as demonstrated in other
paper-based microfluidic devices, ...

In this work, we present a counter flow membraneless microfluidic fuel cell relying on vanadium redox
species. The vanadium redox flow battery (VRB) uses the multiple oxidation states of vanadium as half-cells
separated by an ion exchange membrane [31].Here we use a non-reacting electrolyte to separate the reacting
streams.

In this chapter, the development of microfluidic flow cells for energy conversion and utilization is reviewed
with respect to their applicationsin fuel production, renewable electricity storage, and ...

The power generation properties of microfluidic ZAB (UZAB) are facilely controlled via the microfluidic flow
control. The device delivers the maximum power density of 194 mW/cm 2 at the current density of 242
mA/cm 2, outperforming previously reported power supplies with similar working volume.

To address the abovementioned membrane issue, membrane-free batteries are proposed and implemented.
Laminar flow has been successfully utilized in developing micro-fuel cells [45], [46], yet these batteries are
based on microfluidic e ectrolytes, which are not suitable for large-scale energy storage.

By integrating the pump with reverse electrodialysis, a portable battery was created, generating ~70 uwW cm -2
for 1 h by using only saline solutions without any external power sources. ... Since microfluidic chips exhibit
laminar flow profiles, the mixing of substances relies on molecular diffusion in passive mixing devices. ...

These two limits provide lower and upper bounds for the crossover rates in microfluidic vanadium redox flow
batteries, which can be conveniently expressed in terms of analytical or semi-analytical expressions. In
summary, the analysis presented herein provides design guidelines to evaluate the capacity fade resulting from

the combined effect of ...

RICHLAND, Wash.--Sometimes, in order to go big, you first have to go small. That"s what researchers at the
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Department of Energy"s Pacific Northwest National Laboratory have done with their latest innovation in
energy storage. With a goal to speed the time to discovery of new grid energy storage technology, the team
designed a compact, high ...

Introduction. Fluid transport in microfluidic devices is usualy controlled by pumps that require external
power and cumbersome fluidic connections, limiting the portability of the system 1.0n-chip pumps exist, but

Membraneless micro redox flow batteries are an incipient technology that has been shown to extend some
properties of traditional redox flow batteries. 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 ...

Vanadium redox-flow batteries (VRFBS) have played a significant role in hybrid energy storage systems
(HESSS) over the last few decades owing to their unique characteristics and advantages. Hence ...

Microfluidic: Flow instability detection using electrical probe method . Electrochemical model for Li-ion
battery . Our team. Group; M.K.SVerma ... Verma, M. K. S., Real-time On-board Voltage and SOC
Estimation for Composite Battery Packs. Achieving Accuracy and Computational Efficiency through an
Electrochemical Model,6th International ...

Besides paper-based microfluidic batteries, batteries have been realized using closed microfluidics as well, in
particular redox flow batteries. Due to the laminar flow of fluids in the microchannels, two reactants can flow
side-by-sideand ...

This paper describes the design and characterization of a small, membraneless redox fuel cell. The smallest
channel dimensions of the cell were 2 mm &#215; 50 um or &#215; 200 um; the cell was fabricated in ...

The resulting microfluidic cytometer is 15 &#215; 10 &#215; 10 cm 3 in width, depth, and height, with a
weight of about 800 g. Such a miniaturized and battery powered system yielded a portable microfluidic
cytometer with high performance. Various microbeads and human embryonic kidney 293 (HEK-293) cells
were employed to evaluate the system.

All-vanadium photoelectrochemical flow cell, which combines the vanadium redox flow battery and the
photoel ectrochemical flow cell, is a promising technology to store solar energy in reversible redox pairs. ... In
this work, we developed a self-doped TiO 2 photoanode and applied it to a microfluidic all-vanadium
photoel ectrochemical flow cell ...
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