
Electrode materials for zinc-ion batteries

Organic electrode materials have inherent advantages such as high abundance, low cost, ... Graphene-wrapped

hollow ZnMn 2 O 4 microspheres for high-performance cathode materials of aqueous zinc ion batteries.
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Lithium-ion batteries using inorganic electrode materials have been long demonstrated as the most promising

power supplies for portable electronics, electric vehicles, and smart grids. ... polymers, particularly

polyquinones and polyimides (Figure 2), have been the most frequently reported as promising electrode

materials for metal-ion ...

The zinc-ion battery (ZIB) is a 2 century-old technology but has recently attracted renewed interest owing to

the possibility of switching from primary to rechargeable ZIBs. Nowadays, ZIBs employing a mild aqueous

electrolyte are considered one of the most promising candidates for emerging energy storage systems (ESS)

and portable electronics applications ...

Zinc-ion batteries (ZIBs) are increasingly recognized as highly promising candidates for grid-scale energy

storage systems due to their cost-effectiveness, environmental friendliness, and high security. Despite recent

advancements in the research of cathode materials, Zn anodes, and electrolytes, several challenges persist and

must be addressed, including cathode dissolution, ...

To prepare free-standing thick electrodes, 80 wt% active materials were mixed with 10 ... W. et al.

Ultralow-water-activity electrolyte endows vanadium-based zinc-ion batteries with durable ...

Zinc-ion batteries (ZIBs) exhibit considerable potential for future grid-scale energy storage and wearable

digital electronic applications. ZIBs are promising alternatives to current Li-ion batteries owing to their

environmental friendliness, cost-effectiveness, abundant resources, high safety, and sufficient gravimetric

energy density. However, to date, there ...

Aqueous zinc-ion batteries (AZIBs) are promising for large-scale energy storage systems due to their high

safety, large capacity, cost-effectiveness, and environmental friendliness. However, their commercialization is

currently hindered by several challenging issues, including cathode degradation and zinc dendrite growth.

Recently, metal-organic frameworks ...

In aqueous zinc-ion batteries (AZIB), layered manganese dioxide (d-MnO 2) is considered to be a suitable

cathode material due to its high theoretical capacity, suitable operating voltage and Zn 2+ /H +

co-intercalation mechanism. However, the strong coulomb interaction between Zn 2+ and d-MnO 2 results in

the slow diffusion dynamics of Zn 2+ in the ...

These features make flexible zinc-ion batteries (FZIBs) an ideal wearable energy storage device candidate.

The electrochemical performance and mechanical deformability of FZIBs were pivotally determined based on
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the ...

Traditional zinc-ion batteries (ZIBs) employ cathodes primarily composed of transition-metal-based

composites, which include manganese, cobalt, molybdenum, vanadium-based compounds, and Prussian blue

analogues (PBA) [[25], [26], [27], [28]].The electrochemical properties of these inorganic materials

predominantly arise from redox reactions, which involve ...

Aqueous zinc ion batteries (ZIBs) are truly promising contenders for the future large-scale electrical energy

storage applications due to their cost-effectiveness, environmental friendliness, intri...

Given that a number of borates have been studied as cathode or anode materials for LIBs, and several ones

also have been investigated their potentials for other types of rechargeable batteries beyond LIBs, including

sodium ion batteries (SIBs), magnesium-ion batteries (MIBs), and Zn-air batteries, it is necessary to

summarize them and give some ...

Rechargeable zinc-ion batteries (ZIBs) are promising for large scale energy storage and portable electronic

applications due to their low cost, material abundance, high safety, acceptable energy density and ...

In the past decade, vanadates have attracted one''s attention as the electrode materials for aqueous zinc ion

batteries (AZIBs). Nevertheless, their structural instability and sluggish ion/electron dynamics lead to an

inevitable decline in the electrochemical performance. ... Defect engineering of vanadium-based electrode

materials for zinc ...

VO 2 material, as a promising intercalation host, is widely investigated not only in aqueous lithium-ion

batteries, but also in aqueous zinc-ion batteries (AZIBs) owing to its stable tunnel ...

Aqueous zinc-ion batteries (AZIBs) as green battery systems have attracted widespread attention in large-scale

electrochemical energy storage devices, owing to their high safety, abundant Zn materials, high theoretical

specific capacity and low redox potential. Nevertheless, there are some thorny issues in AZIBs that hinder

their practical application, ...

Anode Properties of Sb-Based Alloy Electrodes for K-Ion Batteries in an Ionic-Liquid Electrolyte. ACS

Applied Energy Materials 2023, 6 (22), ... Carbon-Integrated Vanadium Oxide Hydrate as a

High-Performance Cathode Material for Aqueous Zinc-Ion Batteries. ACS Applied Energy Materials 2022, 5

(4), ...

With the quick development of sustainable energy sources, aqueous zinc-ion batteries (AZIBs) have become a

highly potential energy storage technology. It is a crucial step to construct desired electrode materials for

improving the total performance of AZIBs. In recent years, considerable efforts have focused on the

modification of vanadium-based cathode ...

Page 2/5



Electrode materials for zinc-ion batteries

Recent progress in critical electrode and electrolyte materials for flexible zinc-ion batteries . ... we summarize

some recent advances from 2015 to 2023 in the design and preparation of various electrode and electrolyte

materials for FZIBs with controllable morphology and structure, excellent mechanical property, and enhanced

electrochemical ...

In aqueous zinc-ion batteries (AZIB), layered manganese dioxide (d-MnO 2) is considered to be a suitable

cathode material due to its high theoretical capacity, suitable operating voltage and Zn 2+ /H +

co-intercalation ...

Given good safety, low cost, and environmental friendliness, rechargeable aqueous zinc-ion batteries (ZIBs)

are considered as a more feasible solution for grid-scale ...

When applied as cathode materials in aqueous zinc-ion batteries (ZIBs), the average discharge voltage of the

HAQ-COF was 0.84 V ... KIBs and ZIBs, were summarized and discussed. Nevertheless, though COFs have

been considered alternative electrode materials for batteries beyond LIBs, there are several key issues that

need to be addressed.

Aqueous zinc-ion battery is a battery with metallic zinc as negative electrode material. The ingredient of

electrolyte is a solution with water as the main component.

Defect engineering of vanadium-based electrode materials for zinc ion battery. Chin. Chem. Lett. 2023; 34,

107839. Google Scholar. 25. Chen, L. ? Zheng, Y. ? Zhang, Z. ... Optimizing ammonium vanadate crystal

structure by facile in situ phase transformation of VO 2 /NH 4 V 4 O 10 with special micro-nano feature for

advanced aqueous zinc ion ...

With the increasing demand for scalable and cost-effective electrochemical energy storage, aqueous zinc ion

batteries (AZIBs) have a broad application prospect as an inexpensive, efficient, and naturally secure energy

storage device. However, the limitations suffered by AZIBs, including volume expansion and active materials

dissolution of the ...

3 &#0183; The electrochemical performances of aqueous zinc-ion batteries (ZIBs) are seriously limited by the

structural instability of cathode materials. ... constructed a long-life and high ...

Organic electroactive materials are increasingly recognized as promising cathode materials for aqueous

zinc-ion batteries (AZIBs), owing to their structural diversity and renewable nature. Despite this, the

electrochemistry of these organic cathodes in AZIBs is still less than optimal, particularly in aspects such as

output voltage ...

Wang, X. et al. Sandwich-structured anode enables high stability and enhanced zinc utilization for aqueous

Zn-ion batteries. Energy Storage Mater. 64, 103078 (2024). Article ...
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Abstract Zinc-ion batteries (ZIBs) have attracted intensive attention due to the low cost, high safety, and

abundant resources. ... The coupling electrode materials with carbon substrate exhibited a high specific

capacity of 148 mAh g -1 at 0.5 A g -1 and a high energy density of 155.7 Wh kg -1 owing to the combined

advantage of the high ...

This study reports the phase transformation behaviour associated with electrolytic manganese dioxide (EMD)

utilized as the positive electrode active material for aqueous zinc-ion batteries.

Neutral aqueous zinc ion batteries (ZIBs) have tremendous potential for grid-level energy storage and portable

wearable devices. However, certain performance deficiencies of the components have limited the employment

of ZIBs in practical applications. Recently, a range of pristine materials and their composites with fiber-based

structures have been used to ...

As the study progressed, researchers found that capacitive electrodes promote fast ion transfer rates and that

battery-type materials are the primary providers of device ...

An organic electrode material based on 1,4,5,8-naphthalene tetracarboxylic acid

dianhydride-2,3-diaminophenothiazine (NTDP) was developed by Jiali Wang et al. 63 for aqueous zinc-ion

batteries ...

The inhomogeneous plating/stripping of zinc and side reactions originating from the dissolution of the cathode

material in water lead to the poor stability of zinc anode, which inevitably limits the practical application of

zinc-based aqueous batteries. Therefore, a novel hydrogel electrolyte made of hydroxyethyl

cellulose/polyacrylamide (HEC/PAM) with a 3D ...

Manganese dioxide was the first positive electrode material investigated as a host for Zn 2+ insertion in the

rechargeable zinc-ion battery (ZIB) with a zinc metal negative electrode [1,2,3].The electrolyte in ZIBs is

typically an aqueous solution of zinc sulfate or trifluoromethanesulfonate (triflate).

Due to its abundant zinc resources, high safety and low cost, aqueous zinc-ion batteries (AZIBs) are

considered one of the most interesting lithium-ion battery replacement technologies. Herein, a novel Zn-doped

cathode material is achieved via pre-intercalation of Zn2+ into the prepared manganese tetroxide

(Mn3O4)/graphene oxide (GO). The pre-intercalation ...

Among the various aqueous-based batteries, zinc-ion batteries (ZIBs) with mild neutral pH or slightly acidic

electrolyte have attracted intensive attention owing to their low redox potential, high theoretical volumetric

energy density, and good ...

Precursor materials for metal electrodes are harvested from deposits in mines around the globe. ... Du, H. & 

Kang, F. Energetic zinc ion chemistry: the rechargeable zinc ion battery. Angew. Chem ...
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