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This review offers a critical and exhaustive examination of the current state and innovative

advances in high-voltage Li, Na, K, and Zn aqueous rechargeable batteries, an area poised for

significant technological breakthroughs in energy storage systems. This review offers a critical and

exhaustive examination of the current state and innovative advances in high-voltage Li, Na, K, and

Zn aqueous rechargeable batteries, an area poised for significant technological breakthroughs in

energy storage systems. The practical issues that have traditionally  A high-voltage aqueous

lithium-ion battery consisted of rGO/NVP/C nanomaterials as cathode materials and carbon-coated

NbOPO 4 as anode materials (rGO/NVP/C||DES-Li||NbOPO 4) exhibits a specific energy of 74

Wh kg -1 with a voltage output up to 1.8 V and excellent capacity retention that is above  Practical

issues toward high-voltage aqueous rechargeable Abstract This review offers a critical and

exhaustive examination of the current state and innovative advances in high-voltage Li, Na, K, and

Zn aqueous rechargeable  "Water-in-salt" electrolyte enables high-voltage A full lithium-ion

battery of 2.3 volts using such an aqueous electrolyte was demonstrated to cycle up to times, with

nearly 100% coulombic efficiency at both low (0.15 C) and high (4.5 C) discharge and  High-

voltage and long-life aqueous lithium-ion batteries based on High-voltage and long-life aqueous

lithium-ion batteries based on polyanionic framework structured Na 3 V 2 (PO 4) 3 and NbOPO 4

in novel deep eutectic solvents Unlocking the potential of high-voltage aqueous rechargeable This

mini-review paper presents an overview of the theoretical mechanisms governing stabilized

voltage windows, providing essential guidelines for expanding the voltage  Toward Long-Life

High-Voltage Aqueous Li-Ion This study highlights the critical role of both solvation structure and

SEI layer optimization in enhancing the performance of high-voltage aqueous Li-ion batteries.

Latest Advances in High-Voltage and High-Energy Major recent advances comprise electrolytes

and electrode materials that enable higher voltages and higher energy densities. Furthermore, we

will discuss the main challenges of these new  Roadmap for advanced aqueous batteries: From

This has led to an upswell in demand for storage of electrical energy, particularly in advanced

batteries that have practical potential for grid-scale applications. Of particular research interest are

the rechargeable lithium  Hybrid aqueous/ionic liquid electrolyte for high cycle stability atteries

was tested on a battery test system (XINWEI, CT2001A) in a voltage range of 0.4-1.8 V at the

current of 1 C. The low temperature performance of the batteries was tested on the same Molecular

crowding electrolytes for high-voltage Developing low-cost and eco-friendly aqueous electrolytes

with a wide voltage window is critical to achieve safe, high-energy and sustainable Li-ion

batteries. An all-vanadium aqueous lithium ion battery with high energy This VALB battery

demonstrates excellent electrochemical performances with an average operating voltage of ~1.4 V,

an attractive energy density of 305 W h L-1 and 84.0 W h  High-voltage pH-decoupling aqueous

redox flow batteries for Aqueous redox flow batteries (ARFBs) have attracted lots of attention as

powerful and durable technologies for sustainable energy storage. However, the wide adoptions of 

Expanding the low-temperature and high-voltage limits of aqueous A water/1,3-dioxolane (DOL)

hybrid electrolyte enables wide electrochemical stability window of 4.7 V (0.3~5.0 V vs Li +/Li),
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fast lithium-ion transport and desolvation process at sub-zero  Energetic and durable all-polymer

aqueous battery for This study presents a flexible, recyclable all-polymer aqueous battery, offering

a sustainable solution for wearable energy storage. The resulting all-polyaniline aqueous sodium 

Water-in-salt electrolytes for high voltage aqueous In , Suo et al. [1oo] reported the use of water-in-

salt electrolyte (WiSE) in a high-voltage aqueous Li-ion battery (LIB). They achieved a 2.3 V and

100 W h kg -1 LIB using  Battery technologies for grid-scale energy storage The rise in renewable

energy utilization is increasing demand for battery energy-storage technologies (BESTs). BESTs

based on lithium-ion batteries are being developed and  Latest Advances in High-Voltage and

High-Energy Because sodium salts are less expensive than lithium salts, an aqueous Zn-Na hybrid

ion battery is a very promising prospect to replace aqueous Zn-Li hybrid batteries and has become

an attractive sustainable  Challenges and possibilities for aqueous battery systemsAqueous

batteries are emerging as a promising alternative to lithium-ion batteries. In this Review, the

challenges and recent strategies for various aqueous battery  TiO2@LiTi2(PO4)3 enabling fast and

stable lithium storage for high Systemic studies prove that TiO 2 @LiTi 2 (PO 4) 3 nanocomposite

is an ideal negative electrode material candidate with low redox potential and high capacity for

high  Building aqueous K-ion batteries for energy storage Intensive efforts are underway towards

developing battery-based grid-scale storage technologies. Here, the authors report an aqueous K-

ion battery that offers many  Salt-concentrated acetate electrolytes for a high voltage aqueous

Aqueous rechargeable Zn/MnO 2 batteries are attractive due to their low-cost, high safety and use

of non-toxic materials. In term of electrolyte materials, it is anticipated that  Electrolyte

Engineering Toward High-Voltage Aqueous Energy Storage This minireview summarizes the

recent key progress in expanding the electrochemical stability window of aqueous energy storage

devices. The focus is put on four TiO2@LiTi2(PO4)3 enabling fast and stable lithium storage for

high Systemic studies prove that TiO 2 @LiTi 2 (PO 4) 3 nanocomposite is an ideal negative

electrode material candidate with low redox potential and high capacity for high  Building aqueous

K-ion batteries for energy Intensive efforts are underway towards developing battery-based grid-

scale storage technologies. Here, the authors report an aqueous K-ion battery that offers many

attractive advantages over  Electrolyte Engineering Toward High-Voltage This minireview

summarizes the recent key progress in expanding the electrochemical stability window of aqueous

energy storage devices. The focus is put on four ground-breaking electrolyte engineerin High-

Energy Aqueous Sodium-Ion Batteries Using Aqueous sodium-ion batteries (SIBs) are gradually

being recognized as viable solutions for large-scale energy storage because of their inherent safety

as well as low cost. However, despite recent  Expanding the low-temperature and high-voltage

limits of aqueous Expanding the low-temperature and high-voltage limits of aqueous lithium-ion

battery Energy Storage Materials ( IF 20.2 ) Pub Date : , DOI: 10./j.ensm..12.045 Zekai 

Revolutionizing aqueous batteries: Exploring the challenges and This study delves into the

obstacles and recent resolutions for aqueous battery systems utilizing carrier ions such as sodium,

magnesium, zinc, aluminium, and lithium. Its  High-voltage water-scarce hydrogel electrolytes (A)
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Schematic comparison of a typical coin-cell Li-ion battery with the hermetic metal package and a

stretchable battery with the non-hermetic elastomer package. Rigid metal has high Young's

modulus with  Natural low corrosive phytic acid electrolytes enable green, Extensive efforts on

new battery technologies for grid scale energy storage including aqueous batteries, whose

electrolytes are nonflammable, cheap and environmentally  The development in aqueous lithium-

ion batteries Since its commercialization in , a rechargeable lithium ion (Li-ion) battery with

organic electrolytes possess a lot of advantages of high energy density and lighter weight, 

Renewable-lawsone-based sustainable and high-voltage aqueous flow batteryAll-vanadium RFBs

are most widely employed, but the high cost and toxicity hinder their large-scale applications. As

potential substitutes, development of organic-based  Water-in-salt electrolyte for safe and high-

energy aqueous batteryAbstract As one of the most promising energy storage systems,

conventional lithium-ion batteries based on the organic electrolyte have posed challenges to the

safety,  Accelerating aqueous electrolyte design with automated full-cell Introduction Next-

generation batteries have become a key focus of research as concerns over current lithium-ion

batteries rise and global demand grows for affordable, clean  Aqueous Secondary Batteries: Status

and ChallengesThis review outlines the current status and challenges of aqueous secondary

batteries, focusing on electrode materials, electrolyte stability, and energy density. It Molecular

crowding electrolytes for high-voltage Developing low-cost and eco-friendly aqueous electrolytes

with a wide voltage window is critical to achieve safe, high-energy and sustainable Li-ion

batteries. Electrolyte Engineering Toward High-Voltage Aqueous Energy Storage This minireview

summarizes the recent key progress in expanding the electrochemical stability window of aqueous

energy storage devices. The focus is put on four 
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