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Aqueous zinc metal batteries (ZMBs) are considered promising candidates for large-scale energy storage.
However, there are still some drawbacks associated with the cathode, zinc anode, and electrolyte that limit
their practical application. In this Focus Review, we focus on unveiling the chemical nature of aqueous ZMBs.
First, cathode materials and electrochemical ...

Traditional aqueous metal ion batteries usually have various side reactions that lead to short battery cycle life,
which leads to their limited application in the field of large-scale energy storage. However, in a system of
decoupled liquid-state electrolytes and bi-phase solid-liquid electrolytes, by choosing organic electrolytes as
anolyte.

Increasing research interest has been attracted to develop the next-generation energy storage device as the
substitution of lithium-ion batteries (LI1Bs), considering the potential safety issue and the resource deficiency
[1], [2], [3] particular, aqueous rechargeable zinc-ion batteries (ZIBs) are becoming one of the most
promising alternatives owing to their reliable ...

Metal-organic frameworks (MOFs) are a class of ordered crystalline materias formed through the
self-assembly of metal ions or clusters coordinated with organic ligands [68, 69].Since their initial report by
Yaghi et al. [70] in 1995, MOF-based materials have garnered considerable interest in the research
community, subsequently emerging as afocal point of ...

Compared with the metal-ion batteries, the most significant feature of non-metal ion batteries is that the ions
used in these systems are based on abundant elements; thus, the limited reserves of the elements used are no
longer the bottleneck to an energy storage system.

Aqueous metal-air batteries have gained much research interest as an emerging energy storage technology in
consumer electronics, electric vehicles, and stationary power plant recently, primarily due to their high energy
density derived from discarding the bulkier cathode chamber. ... or Mg) and n is the valence of metal ions. The
released ...

Many scientists are working on the creation of agueous metal-ion batteries based on akali and alkaline earth
metal cations. Zinc, which is found in great abundance in nature, ... As a result, the organic moiety will
provide direct binding sites for Zn 2+ rather than V ions during energy storage and release. Consequently, ...

Aqueous zinc-ion batteries (AZIBs) have a fascinating application prospect in the next generation of safe,
large-scale energy storage devices. However, Zn metal anodes have limitations, including uneven Zn
deposition, hydrogen evolution reaction, and corrosion, resulting in poor cycling stability, which seriously
hinders their practical ...
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Shortly, SIBs can be competitive in replacing the LIBs in the grid energy storage sector, low-end consumer
electronics, and two/three-wheeler electric vehicles. We review the current status of non-agueous, aqueous,
and all-solid-state SIBs as green, safe, and sustainable solutions for commercial energy storage applications.

Electrolyte additive as an innovative energy storage technology has been widely applied in battery field. It is
significant that electrolyte additive can address many of critical issues such as electrolyte decomposition,
anode dendrites, and cathode dissolution for the low-cost and high-safety aqueous zinc-ion batteries.

In the past few decades, the emergence and development of layered transition metal compounds (TMCs)
offered a unique platform to explore cathode materials with enhanced physical and chemical properties for
electrochemical energy storage and conversion applications [22], [23], [24].The number of research papers on
cathode materials for aqueous ZIBsin the ...

Aqueous energy storage technologies promise grand advantages in the field of grid-scale power stations due to
their attractive characteristics of low cost, safe operation, and environmental benignity. ... Aqueous
non-metal-ion batteries Aqueous proton-ion batteries: CUHCF. 2M H 2 SO 4: 95 @ 1 C: 60% @ 500 C after
7300 cycles[169] CuHCF: 0.2 M ...

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 ...

Organic materials represent another intriguing type of electrodes for ARZBs. Quinone has proved to be able to
promote the ion storage through coordinating with metal ions and oxygen atoms and achieve high energy
densities [148]. The main concern of using organic electrodes is that they are prone to dissolve in the aqueous
electrolyteand ...

Abstract Aqueous rechargeable batteries (ARBS) have become a lively research theme due to their advantages
of low cost, safety, environmental friendliness, and easy manufacturing. However, since its inception, the
agueous solution energy storage system has always faced some problems, which hinders its development, such
asthe narrow ...

Ever-increasing energy demand and severe environmental pollution have promoted the shift from
conventional fossil fuelsto renewable energies [1, 2].Rechargeable agueous ZIBs have been considered as one
of the most promising candidates for next-generation energy storage systems due to the merits of using the Zn
metal anode with low redox potential ...

Aqueous zinc-ion batteries (ZIBs) based on electrolytes at close-to-neutral pH have attracted wide attention
owing to their high sustainability and affordability. However, their commercialization is plagued by severa
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major obstacles remaining that are unfortunately obfuscated by reports highlighting high C-rate but
low-capacity performance that do not mirror ...

Over the past 10 years, metal-organic frameworks (MOFs) have received substantial consideration in energy
storage fields, such as LIBs, AZIBs, supercapacitors, [16, 17] and other new energy storage devices, due to the
advantages of superior surface area, structural diversity, and tunable frameworks. However, the mgjority of
MOF materials have ...

Among the candidates for these aqueous rechargeable batteries, aqueous Zn ion batteries (AZIBs) have
become one of the best choices for large-scale energy storage systems due to their high theoretical capacities
(820 mAh g -1 and 5854 mAh cm -3), low redox potential (-0.763 V vs. standard hydrogen electrode (SHE)),

nontoxic, and abundant ...
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