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Overview

Dual-ion battery technology is an emerging class of rechargeable energy
storage in which both anions and cations are reversibly intercalated into
complementary electrode materials.Are Mg-based dual-ion batteries a viable
energy storage technology?

Mg-based dual-ion batteries (DIBs) represent promising battery technologies
for next-generation sustainable energy storage; however, their advancement
is strongly hindered by sluggish Mg 2+ diffusion and structural instability of
anode materials. 

Are dual-ion batteries viable?

Learn more. Dual-ion batteries (DIBs) have garnered significant interest due to
their high operating voltage, low cost, and environmental sustainability.
However, their energy density remains insufficient for commercial viability. 

What is a dual ion battery?

In 2012, Placke et al. first introduced the definition “dual-ion batteries” for the
type of batteries and the name is used till today. To note, earlier DIBs typically
applied graphite as both electrodes, liquid organic solvents and lithium salts
as electrolytes. 

What is a dual-ion battery?

Evaluates market barriers, sustainability, and AI-driven strategies for
performance enhancement. Energy storage systems are pivotal in meeting
the growing demand for sustainable energy solutions. Among emerging
technologies, dual-ion batteries (DIBs) stand out for their unique working
principles, high voltage operation, and cost-effective design. 

Are dual ion batteries safe?

Recently, Lu et al. 132 reported industrial grade dual-ion batteries with
superior safety, using ethyl methyl carbonate (EMC) as electrolyte and
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graphite electrodes as positive and negative electrodes. These dual-ion
batteries can pass the nail test without producing any smoke. 

Are dual-ion batteries a conflict of interest?

The authors declare no conflict of interest. Abstract Dual-ion batteries (DIBs)
have garnered significant interest due to their high operating voltage, low
cost, and environmental sustainability. However, their energy density remains
insuffic. 
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Dual-ion battery energy storage

  

A Review of Emerging Dual-Ion
Batteries: Fundamentals and
...

Mar 3, 2021 · Dual-ion batteries (DIBs), based on
the working mechanism involving the storage of
cations and anions separately in the anode and
cathode during the charging/discharging ...

  

Dual-Ion Batteries: Materials
and Mechanisms 

Feb 28, 2025 · As an emerging energy storage
technology beyond conventional lithium-ion
batteries ( LIBs ), dual-ion batteries ( DIBs ) offer
the advantages of high working voltage, ...

  

Dual-ion batteries: A
comprehensive review of
materials, ...

Jun 5, 2025 · Among emerging technologies, dual-
ion batteries (DIBs) stand out for their unique
working principles, high voltage operation, and
cost-effective design. This comprehensive ...

  

High energy density and
durable pouch-cell graphite-
based dual ion  

Dec 30, 2023 · Abstract Graphite-based dual-ion
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batteries (GDIBs) represent a promising battery
concept for large-scale energy storage on
account of low cost, high working voltage, and ...

  

Interlayer gap widened
?-phase molybdenum trioxide
as high  

Mar 12, 2020 · Here the authors approach this
issue by showing water-incorporated ?-MoO3
anodes with expanded interlayer gaps, which
allow for the assembling of dual-ion energy ...

  

?????????????????????? 

Jan 6, 2023 · Effect of electrolyte types on the
storage behaviors of anions and cations for dual-
ion batteries Mengmeng ZHANG (), Dong YAN,
Yongfeng ...

  

Dual-Ion Batteries: the
emerging alternative
rechargeable batteries

Nov 6, 2019 · Dual-ion batteries (DIBs) based on
a different combination of chemistries are
emerging-energy storage-systems. Conventional
DIBs apply the graphite as both electrodes ...
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Recent progress and
perspectives on dual-ion
batteries

Jul 1, 2019 · Lithium-ion batteries (LIBs) have
gradually approached the upper limit of capacity,
and yet, they are still far from fulfilling the
ambitious targets required to meet the grid's
storage ...

  

Designing High-Performance
Dual-Ion Batteries: Insights ...

May 6, 2025 · Abstract Dual-ion batteries (DIBs)
have garnered significant interest due to their
high operating voltage, low cost, and
environmental sustainability. However, their
energy ...

  

Dual-ion batteries: The
emerging alternative
rechargeable batteries

Mar 1, 2020 · Dual-ion batteries (DIBs) based on
a different combination of chemistries are
emerging-energy storage-systems. Conventional
DIBs apply the graphite as both electrodes ...

  

Dual-Ion Battery Technology ,
Nature Research Intelligence

Jun 11, 2025 · Dual-ion battery technology is an
emerging class of rechargeable energy storage
in which both anions and cations are reversibly
intercalated into complementary electrode
materials.
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Highly stable magnesium-ion-
based dual-ion batteries ...

Sep 1, 2020 · Magnesium-ion batteries (MIBs) are
promising candidates for large-scale energy
storage applications owing to their high
volumetric capacity, low cost,...

  

A review of the advances and
prospects of aqueous Dual-Ion
batteries  

Aug 1, 2024 · Dual-ion batteries are expected to
achieve high gravimetric energy densities by
utilizing concentrated aqueous electrolytes,
which are promising to replace lithium-ion ...

  

????????? 

Nov 5, 2019 · Abstract: As a significant
intermittent supporter, traditional rocking-chair
batteries [lithium-ion batteries (LIBs)] have been
widely used in consumer electronics, electric
vehicles, ...

  

Symmetric dual-ion batteries
enabled by conjugated p-n ...

Feb 25, 2024 · 1. Introduction Dual-ion batteries
(DIBs) have attracted great attention for novel
electrochemical energy storage devices due to
their cost-effectiveness, high operating voltage,
...
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A high-energy dual-ion battery
based on chloride-inserted ...

Sep 1, 2022 · 1 Introduction With the constant
growing of portable devices, electric vehicles,
and smart grids, developing high-efficiency and
sustainable electrochemical energy storage ...

  

Dual-ion batteries: A
comprehensive review of
materials, ...

Jun 5, 2025 · Energy storage systems are pivotal
in meeting the growing demand for sustainable
energy solutions. Among emerging technologies,
dual-ion batteries (DIBs) stand out for their ...

  

Manipulating anion
intercalation enables a high-
voltage aqueous dual  

May 25, 2021 · Aqueous graphite-based dual ion
batteries have unique superiorities in stationary
energy storage systems due to their non-
transition metal configuration and safety
properties.

  

High-voltage K/Zn dual-ion
battery with 100,000-cycles
life ...

Nov 1, 2021 · Rechargeable zinc-based batteries
(RZBs) using low-cost zinc metal anodes are
feasible for large-scale energy storage, but the
developments currently are restricted by the ...
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Research progress on dual-ion
batteries 

Abstract: As a significant intermittent supporter,
traditional rocking-chair batteries [lithium-ion
batteries (LIBs)] have been widely used in
consumer electronics, electric vehicles, and
energy ...

  

Quasi-Solid-State Dual-Ion
Sodium Metal Batteries for
Low-Cost Energy  

Apr 9, 2020 · The Bigger Picture Rechargeable
dual-ion sodium metal batteries (DISBs) with
graphitic cathode materials are viable for large-
scale stationary energy storage because of the ...

  

Recent progress and
perspectives on dual-ion
batteries

Jul 1, 2019 · Dual-ion batteries (DIBs) with non-
aqueous electrolyte, as potential alternatives to
LIBs in smart-grid application, have attracted
much attention in recent years. DIBs were ...

  

Polypyrrole as an ultrafast
organic cathode for dual-ion
batteries

Dec 1, 2021 · Energy storage devices such as
lithium-ion batteries (LIBs) have profoundly
changed modern ways of living [1, 2], but in the
face of sustainability requirements, extensive ...
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A novel dual-graphite
aluminum-ion battery 

May 1, 2018 · In addition, the battery offers a
high discharge voltage approaching 2.1 V (vs. Al
3+ /Al). This work paves ways for further
developing aluminum-ion batteries for the wide
range of ...

  

A high-capacity and stable
dual-ion battery based on an
...

Nov 1, 2024 · Compared with traditional LIBs, the
unique working mechanism of dual-ion batteries
(DIBs) allows them to operate at higher voltages,
which is favorable for achieving high energy ...

  

Designing High-Performance
Dual-Ion Batteries: Insights ...

May 6, 2025 · Dual-ion batteries (DIBs) have
garnered significant interest due to their high
operating voltage, low cost, and environmental
sustainability. However, their energy density ...
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