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Rational Functionalization of Viologen and Ferrocene for Building the Aqueous Organic Redox Flow Battery

918 Chem 3, 917-927, December 14, 2017. 1. Park, M., Ryu, J., Wang, W., and Cho, J. ... abundant in natural

products and biologically active molecules, but they are also privileged scaffolds for various auxiliaries,

ligands, and organocata-

Chinese startup Time Energy Storage, Based in Suqian, specializes in aqueous organic flow batteries (AOFBs)

that focus on high energy efficiency and safety. The company initiated full-scale production of its first

megawatt-level AOFB in October 2023. Its organic flow battery technology uses water-soluble organic

substances as electrolytes, ...

We herein report a newly developed organic slurry flow battery. The strategically designed highly insoluble

viologens (C8-V, C12-V, and C18-V) with two electron ...

Non-aqueous organic redox flow batteries (NAORFBs) represent an energy storage system that uses

non-aqueous solvents such as acetonitrile, dimethylformamide, dichloromethane, ... (Scheme 3), with both

products detected in NMR studies of post-cycled electrolyte [112]. This suggests that high concentration cells

based on verdazyl radicals would ...

Organic Flow Battery Susan A. Odom1,* In this issue ofJoule, Michael Aziz, Roy Gordon, Alan

Aspuru-Guzik, and col- ... Anthraquinone and Examples of Solubilized Derivatives Studied in Aqueous Redox

Flow Battery Electrolytes Joule 2, 1652-1661, September 19, 2018 1653. Title: A Less Basic, Basic Organic

Flow Battery Author: Susan A. Odom

Redox flow batteries (RFBs) are propitious stationary energy storage technologies with exceptional scalability

and flexibility to improve the stability, efficiency, and sustainability of our power grid. The redox-active

materials are the key component for RFBs with which to achieve high energy density and good cyclability.

Traditional inorganic-based ...

Li, X. et al. Symmetry-breaking design of an organic iron complex catholyte for a long cyclability aqueous

organic redox flow battery. Nat. Energy 6, 873-881 (2021).

Go with the flow: Redox-flow batteries are promising candidates for storing sustainably generated electrical

energy and, in combination with photovoltaics and wind farms, for the creation of smart grids.This Review

presents an ...

As a necessary supplement to clean renewable energy, aqueous flow batteries have become one of the most

promising next-generation energy storage and conversion devices because of their excellent safety, high ...

Organic redox-active molecules are attractive as redox-flow battery (RFB) reactants because of their low
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anticipated costs and widely tunable properties. Unfortunately, many lab-scale flow cells ...

A novel iron-based posolyte redox species are presented for an aqueous redox flow battery,

(Tetrakis(2-pyridylmethyl)ethylenediamine)iron(II) dichloride, which is obtained by a simple synthetic route,

shows a high redox potential of 0.788 V versus SHE, and exhibits exceptional aqueous solubility of 1.46 M.

Paired with bis(3-trimethylammonio)propyl viologen tetrachloride ...

Solutions of AQDS in sulphuric acid (negative side) and Br 2 in HBr (positive side) were pumped through a

flow cell as shown schematically in Fig. 1a.The quinone-bromide flow battery (QBFB) was ...

Uniper SE, an energy company based in D&#252;sseldorf, Germany, and a subsidiary of Fortum Corp., has

announced its entry into a collaboration with CMBlu Energy AG, a specialist in Organic Solid-Flow Battery

(OSFB) technology.Uniper and CMBlu aim to provide the world with more sustainable power to facilitate the

energy transition and combat the climate crisis.

With their high energy density, compact size, and low weight, lithium-ion batteries are ideal for e-mobility

applications like electric vehicles (EVs). Still, for grid-scale, long-duration storage applications (rated power

for ...

Aqueous Organic Redox Flow Batteries (RFBs) have the potential to address the large-scale need for storing

electrical energy from intermittent sources like solar- and wind ...

Organic Materials for Grid-Scale Energy Storage. Jolt''s all-organic energy storage compounds are designed

for redox flow batteries. These large-scale batteries empower utilities to readily store energy generated from

intermittent renewable resources like solar or wind, and then reliably deliver that energy when its needed.

Redox flow batteries based on quinone-bearing aqueous electrolytes have emerged as promising systems for

energy storage from intermittent renewable sources. The lifetime of these batteries is limited by quinone

stability. Here, we confirm that 2,6-dihydroxyanthrahydroquinone tends to form an anthrone intermediate that

is vulnerable to ...

Aqueous organic redox flow batteries (AORFBs) represent innovative and sustainable systems featuring

decoupled energy capacity and power density; storing energy within organic redox-active materials. This ...

1.1 Principle of Structure. The schematic structure of a single AORFB is shown in Fig. 1, mainly composed of

two electrodes, water-soluble redox organics, storage tanks, pumps, and a piece of ion-exchange membrane [9,

21,22,23].Among them, the electrodes, redox-active organics, and ion-exchange membranes are the crucial

components of the AORFB system [13, 15].

Organic flow batteries are a potentially safer, less expensive alternative to lithium ion batteries and vanadium

flow batteries for large-scale renewable energy storage. Now, Harvard researchers have demonstrated a ...
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This development in organic flow batteries will also provide widespread benefits, including the accelerated

discovery of new materials and molecules for related technologies such as solar flow ...

4 &#0183; Recently, aqueous organic redox flow batteries (AORFBs), utilizing water-soluble organic

molecules as redox-active species, have garnered widespread attention [8, 9]. The conversion between

electrical and chemical energy in organic molecules often involves electron transfer at active centers such as

oxygen, nitrogen, sulfur, or radicals, etc.

Aqueous organic redox flow batteries (AORFBs), which exploit the reversible electrochemical reactions of

water-soluble organic electrolytes to store electricity, have emerged as an efficient electrochemical energy

storage technology for the grid-scale integration of renewable electricity. pH-neutral AORFBs that feature

high safety, low corrosivity, and ...

Redox flow batteries (RFBs) are a viable technology to store renewable energy in the form of electricity that

can be supplied to electricity grids. However, widespread implementation of traditional RFBs, such as

vanadium and Zn-Br2 RFBs, is limited due to a number of challenges related to materials, including low

abundance and high costs of redox ...

In this review, we present the emergence and development of organic redox-active materials for aqueous

organic redox flow batteries (AORFBs), in particular, molecular engineering concepts and strategies of

organic redox-active molecules. The typical design strategies based on organic redox species for

high-capacity, high-stability, and high ...

The diffusion speed of products and reactants is far lower than that of chemical reactions, concentration

polarization: ... Self-decomposition is particularly common in organic-based flow batteries, such as the

bimolecular degradation of viologen and its derivatives. The mechanism of self-decomposition of organic

species includes ...
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