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What are organic batteries? 1. Organic Batteries Organic batteries,also
known as organic redox flow batteries,are a promising class of energy

storage devices(Sorkun et al. 2022). They operate based on the redox
reactions of electroactive organic molecules dissolved in an electrolyte.

Can organic electrode materials be used in energy storage devices? To
date,organic electrode materials have been applied in a large variety of
energy storage devices,including nonaqueous
Li-ion,Na-ion,K-ion,dual-ion,multivalent-metal,aqueous,all-solid-state,and
redox flow batteries,because of the universal properties of organic
electrode materials.

Can organic batteries be used in extreme conditions? Moreover,some
organic materials enable the batteries to be operated in the extreme
conditions,such as a wide temperature range (???70 to 150 ?C),a wide pH
range,and in the presence of O 2. As a guidance for the research in
organic batteries,this Review focuses on the reaction mechanisms and
applications of organic electrode materials.

Can organic materials be used as electrode materials for rechargeable
batteries? Cite this: ACS Appl. Mater. Interfaces2020,12,5,5361???5380
Organic and polymer materials have been extensively investigatedas
electrode materials for rechargeable batteries because of the low
cost,abundance,environmental benignity,and high sustainability.

Are organic rechargeable batteries sustainable? Growing concerns about
global environmental pollution have triggered the development of
sustainable and eco-friendly battery chemistries. In that regard,organic
rechargeable batteries are considered promising next-generation
systemsthat could meet the demands of this age.
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Are organic batteries a viable alternative to metal based systems? Organic
batteries,which utilize organic or polymeric active materials instead of
metals or metal oxides,represent the most promising approachto
overcome the technical and economical restrictions of the established
metal-based systems.

1 Introduction. Lithium-ion batteries (LIBs) play the dominant role in the
market of portable electronics devices and have gradually extended to
large-scale applications, such as electric vehicles (EVs) and smart grids. ]
With the rapid development of EVs, superior performance is required for
LIBs, especially with high energy density, high power density, and low
cost. []

The guarantee of large-scale energy storage: Non-flammable organic
liquid electrolytes for high-safety sodium ion batteries. Author links open
overlay (HF) may be produced despite the T m is as high as 302 ?C,
which will corrode the battery materials and thus lead to low thermal
stability. Sodium salts, such as NaBF 4 (384 ?C), NaBOB (345

The storage of electric energy is of ever growing importance for our
modern, technology-based society, and novel battery systems are in the
focus of research. The substitution of conventional metals as redox-active
material by organic materials offers a promising alternative for the next
generation of rechargeable batteries since these organic ???

Organic material-based rechargeable batteries have great potential for a
new generation of greener and sustainable energy storage solutions [1,
2].They possess a lower environmental footprint and toxicity relative to
conventional inorganic metal oxides, are composed of abundant elements

(i.,e. C, H, O, N, and S) and can be produced through more eco-friendly
?7??
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They reported a working battery that was based on the
2,2,6,6-tetramethyl-4-piperidinyl-N-oxyl (TEMPO) radical and started a
new and much larger wave of new materials and concepts toward the
development of organic ???

To ease the worldwide energy problem, the development of energy

@ (s | E storage devices, especially rechargeable batteries, is of great significance
E ‘I _ v [1, 2].0n account of their nonhazardous nature, high theoretical specific
i EEE capacity (820 mAh g ???1), abundance and the low redox potential
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(???0.76 V vs. standard hydrogen electrode (SHE)) of zinc, agueous ???

Introduction. Electrochromism refers to the phenomenon of REDOX
reaction accompanied by color change or transmittance change, when the
material is changed by external voltage or current (Davy et al., 2017;
Zhang et al., 2019a; Cai et al., 2020a; Jang et al., 2021) is very similar to
the energy conversion process of energy storage devices, so more and
more ???

Electroactive materials are central to myriad applications, including energy
storage, sensing, and catalysis. Compared to traditional inorganic
electrode materials, redox-active organic materials such as porous organic
polymers (POPs) and covalent organic frameworks (COFs) are emerging
as promising alternatives due to their structural tunability, ??7?

ConspectusLithium ion batteries (LIBs) with inorganic intercalation

V: | . . . .
1 compounds as electrode active materials have become an indispensable
A . Ly . . .
e '-'A‘ ] part of human life. However, the rapid increase in their annual production
A E=—3 . . . :
raises concerns about limited mineral reserves and related environmental
_zw="
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issues. Therefore, organic electrode materials (OEMS) for rechargeable
?7??
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Energy Storage Materials is an international multidisciplinary journal for
communicating scientific and technological advances in the field of
materials and their devices for advanced energy storage and relevant
energy conversion (such as in metal-O2 battery). It publishes
comprehensive research articles including full papers and short
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communications, as well as topical feature ???

1 INTRODUCTION. There is a current need for economically viable and
T (e higher performing energy storage solutions. As societies move away from
fossil fuels, increasing attention is paid to converting renewable energy
10 sources to electrical energy that can be stored in an efficient energy
e storage system. 1-3 Owing to their high-energy density and high-power,
lithium-ion batteries ???

Rechargeable aqueous zinc-organic batteries are promising energy
storage systems with low-cost aqueous electrolyte and zinc metal anode.
The electrochemical properties can be systematically

Aqueous organic redox flow batteries (AORFBs) hold promise for safe,
sustainable and cost-effective grid energy storage. However, developing
catholyte redox molecules with the desired stability

Aqueous zinc-organic batteries (AZOBs) employing organic cathode
possess great potential for large-scale energy storage due to the many
S fascinating merits of organic compounds. Firstly, organic compounds have
1= a flexible structural design that allows for an adjustable specific capacity
and redox potential by introducing an appropriate number of
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In the last years, large efforts have been made regarding the investigation
and development of batteries that use organic active materials since they

feature superior properties compared to metal-based, in particular lithium
?2?7?

ConspectusWith the ever-increasing demand on energy storage systems
and subsequent mass production, there is an urgent need for the
development of batteries with not only improved electrochemical
performance but also better sustainability-related features such as
environmental friendliness and low production cost. To date, transition
metals that are sparse ???

Aqueous organic redox flow batteries are promising for grid-scale energy
storage, although their practical application is still limited. Here, the
authors report highly ion-conductive ???

In summary, we have designed and demonstrated a stable, fast-charge
and low polarization aqueous Zn-organic battery with a high capacity
retention after 10,000 cycles. Moreover, the Zn-organic battery delivers
energy and power density values as high as 190.1 Wh kg ???1 and
17,433.8 W kg 7?71, respectively. Taking advantage of the bipolar

Developing advanced electrochemical energy storage technologies (e.qg.,
batteries and supercapacitors) is of particular importance to solve inherent
drawbacks of clean energy systems. exploiting high-performance
electrode materials holds the key to boost the manufactured processes of
energy storage systems. Metal???organic frameworks (MOFs
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Rechargeable monovalent and multivalent metal-ion batteries have
emerged as sustainable energy storage systems in view of their low cost,
high safety, rich resources, and abundance of metallic resources
(monovalent metals such as Li, Na and K and multivalent metals such as
Mg, Ca, Zn and Al). However, their further development and application
are hindered ???

Conventional energy storage technologies predominantly rely on inorganic
materials such as lithium, cobalt, and nickel, which present significant
challenges in terms of resource scarcity, environmental impact and supply
chain ethics. Organic batteries, composed of carbon-based molecules,
offer an alternative that addresses these concerns.

From Squaric Acid Amides (SQAS) to Quinoxaline-Based
SQAs???Evolution of a Redox-Active Cathode Material for Organic
Polymer Batteries. Journal of the American Chemical Society 2023, 145
(42) Predicting the Solubility of Organic Energy Storage Materials Based
on Functional Group Identity and Substitution Pattern.

Organic batteries are considered as an appealing alternative to mitigate
the environmental footprint of the electrochemical energy storage
technology, which relies on materials and processes requiring lower
energy consumption, generation of less harmful waste and disposed
material, as well as lower CO 2 emissions. In the past decade, much effort
has ??7?

The integration of large-scale energy storage batteries and sustainable
power generation is a promising way to reduce the consumption of fossil
fuels and lower CO 2 emissions. The significant materials demand for
large-scale energy storage will address the limitation of resource
availability. In theory, organic battery materials can
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As a necessary supplement to clean renewable energy, agueous flow
batteries have become one of the most promising next-generation energy
storage and conversion devices because of their excellent safety, high
efficiency, flexibility, low cost, and particular capability of being scaled
severally in light of energy and power density. The water-soluble
redox-active ???

2.1 Mechanism for charge (electron/ion) movement and storage. The
mechanism can be classified either by electron moment or by the structure
of functional groups. From the mechanism point of view, whether electron
is gained or lossed during the redox process, all the reported materials
can be classified into three types, as shown in Fig. 2a???c: n-type: ???

Advantages and challenges of organic electrode materials for energy
storage and representative structure of an organic battery. Additionally,
polymer materials based ORBs allow a wider range of processing
methods such as printing (e.g., screen printing, inkjet printing), doctor
blading, or roll-to-roll manufacturing, leading, furthermore, to

LOW COST. The low cost of organic electrode materials allows them to be
used in various types of battery systems. Typically, Quinone materials
have been successfully used in flow batteries (Huskinson et al. [],
2014)The electrode material was 9, 10-anthraquinone-2, 7-disulphonic

acid [], which has a rapid and reversible redox reaction and showed a 0.6
W ?2??

Metal-organic frameworks (MOFs), with their high porosity,
multifunctionality, structural diversity, and controllable chemical
composition, can serve as catalysts in electrode materials, regulate
interface interactions, and improve electrochemical redox kinetics,
providing new ideas and possibilities for energy storage materials.
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In the renewable energy future, electrical energy storage systems
(EESSSs) are expected to play a major role in both mobile and stationary
applications. Currently, lithium ion batteries we highlight systematic
studies of how specific material properties affect the rate capabilities of

organic battery materials. Finally, we outline analytical

Organic and polymer materials have been extensively investigated as
electrode materials for rechargeable batteries because of the low cost,
abundance, environmental benignity, and high sustainability. To date,
organic electrode materials have been applied in a large variety of energy
storage devices, including nonaqueous Li-ion, Na-ion, K-ion, dual-ion,

multivalent 2??
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