Are 'beyond lithium-ion' batteries suitz
Through a systematic approa
batteries have been identifiedand corre

which have their advantages and limitatior _;-jﬁ )

Are lithium-ion batteries a better choice?

simultaneously explored.

Are lithium-ion batteries a high-energy chemistry?

Over the past few decades,lithium-ion batteries (LIBs) have emerged as the dominant high-energy
chemistrydue to their uniquely high energy density while maintaining high power and cyclability at acceptable
prices.

What are rechargeable lithium-ion batteries?

Rechargeable lithium-ion batteries (LIBs), commercially pioneered by SONY 33 years ago, have emerged as
the preferred power source for portable electric devices, electric vehicles (EVs), and LIBs-based grid storage
systems.

What are aluminium ion batteries?

Aluminium (Al)-ion batteries (AIBs) The aluminium ion electrochemical storage systemis still in its infancy,and
only a limited number of possible electrode and electrolyte materials have been investigated.

Are Li-S batteries a high efficiency rechargeable lithium battery?

M. Barghamadi, A. Kapoor, C. Wen, A review on Li-S batteries as a high efficiency rechargeable lithium
battery. J.
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Beyond-lithium-ion batteries are promising
candidates for high-energy-density, low-cost and
large-scale energy storage applications. However,
the main challenge lies in the development of

suitable

A comparison between lithium-ion and sodium-ion
batteries gives the energy-density nod to lithium, but
power per energy, recharge time, and cycle life
improve with sodium. Table 1: A comparison
between lithium-ion and sodium-ion batteries based
on select key parameters. Charging rate is
expressed as a C rate, where 1C equals full
charging in

While lithium-ion batteries have so far been the
dominant choice, numerous emerging applications
call for higher capacity, better safety and lower
costs while maintaining sufficient cyclability. ???
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SIBs and PIBs represent two promising beyond
Li-ion batteries that hold the potential to address the
resource limitations encountered by LIBs. By
exploring these innovative solutions, we can tackle
the resource challenges associated with LIBs and
expand the possibilities for sustainable energy
storage.

The actual likelihood of a lithium-ion battery
catching fire is extremely low. But it does happen.
Fires caused by lithium-ion batteries have been on
the rise in New York in particular, with e

.

In this review, we will discuss the recent
achievements, challenges, and opportunities of four
important "beyond Li-ion" technologies: Na-ion
batteries, K-ion batteries, all-solid-state batteries,
and multivalent batteries.
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This Special Collection aims to highlight the
dynamic research environment surrounding
electrochemical energy storage technologies
bringing together the latest research conducted
beyond lithium-ion batteries. Ten ???

LDES alternatives to Lithium-ion (Li-ion), increasing
the nation's energy resilience and innovation
leadership. Other technologies such as advanced
Lead can and should be supported as further
evaluations in LDES technologies are carried out,
but these two chemistries are the most promising
today.

Notably, CATL, a leading lithium-ion battery
manufacturer, has also started mass production of
sodium-ion batteries. These batteries boast several
advantages, such as a high-energy density of up to
160 Wh/kg, the ability to charge to 80% in 15
minutes at room temperature, and more than 90%
capacity retention at -20?C.
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Schematic overview of beyond LIBs: (left)
chemistries deploying Li-metal anodes (Li-S, Li-O 2,
Li-SS) and (right) those substituting Li ions (Na, K,
Al, Mg, Zn, Ca), with their global abundance,
standard redox potential, and expected years to
market.

SIBs and PIBs represent two promising beyond
Li-ion batteries that hold the potential to address the
resource limitations encountered by LIBs. By
exploring these innovative solutions, we can tackle

the resource challenges ???
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Lithium???Sulfur batteries are promising candidates
to substitute conventional Li-ion batteries due to
their higher energy density and reduced cost.
However, several challenges related to the reactivity
of the lithium metal anode have prevented ?7?77?
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In contrast, three-dimensional beyond-lithium (e.g.,
sodium, zinc, aluminum) battery architectures can
significantly enhance the areal energy and power
and meanwhile maintain the low-cost mass
production. Despite this, the future of beyond-lithium
systems is being questioned as they each present
shortcomings.

Mobile technology hinges upon the availability of
batteries to support it. This is something most of us
know all too well, as we charge up our mobile
devices every night. Lightweight, cost-effective,
rechargeable, and providing higher energy density
by far compared to the next commercial battery
chemistry, Lithium (Li)-ion is the workhorse and
standard for powering today's mobile devices

- This Special Collection aims to highlight the
- dynamic research environment surrounding
' 1 NE“ electrochemical energy storage technologies
‘ bringing together the latest research conducted
‘ \/' beyond lithium-ion batteries. Ten reviews and
) twelve articles highlight the vivid research efforts
‘/‘\ :7:7”,’- undertaken all over the world in a variety of different
i ﬁg systems
4
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Schematic overview of beyond LIBs: (left)

T chemistries deploying Li-metal anodes (Li-S, Li-O 2,
Li-SS) and (right) those substituting Li ions (Na, K,
Al, Mg, Zn, Ca), with their global abundance, ???
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battery supplier, intends to begin indus-trializing its
technology on a large scale by 2023. However,
mainstream rollout of new batteries is hindered by
both chal-lenges speci???c to individual chemistry
and wider universal factors. Current status and

challenges in developing beyond Li-ion technology
Battery chemistries beyond Li ion tend to

At present, no single emerging battery chemistry
can match LIBs on every performance point, but
future innovations must think beyond performance
and consider how to reconcile technological
advances with the economic and environmental
implications associated with each step of the battery
value chain (Figure 2).
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~*FRODUCT INFORMATION + While lithium-ion batteries have so far been the
dominant choice, numerous emerging applications
call for higher capacity, better safety and lower
costs while maintaining sufficient cyclability. ???

Lithium???Sulfur batteries are promising candidates
to substitute conventional Li-ion batteries due to
their higher energy density and reduced cost.
However, several challenges related to the reactivity
of the lithium metal anode have prevented this
technology from becoming broadly commercialized.

Secondary battery systems, especially the
rechargeable Li-ion batteries (LIBs), have evolved
rapidly to match some energy storage applications.
Nevertheless, modern LIBs have the difficulty to
fully meet the requirements for the grid energy

storage, due to their restrictions on the raw material
abundance, cost, lifetime and safety issues
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While lithium-ion batteries have so far been the
dominant choice, numerous emerging applications
call for higher capacity, better safety and lower
costs while maintaining sufficient cyclability. The
design space for potentially better alternatives is
extremely large, with numerous new chemistries
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AT "v and architectures being simultaneously explored.

In this review, we will discuss the recent
achievements, challenges, and opportunities of four
important "beyond Li-ion" technologies: Na-ion
batteries, K-ion batteries, all-solid-state batteries,
and multivalent batteries.

Beyond Battery serves the Battery R& D industry

‘ " with the most up-to-date battery research raw
materials, tools and equipment. Suitable for lithium
) L ion battery and supercapacitor. from $178.00 Acrylic
w/ Acid (PAA-LI) Binder for Lithium-lon Batteries,

LA136D. from $154.00 Sale Ketjenblack ECP600JD
Conductive Carbon Black for Li-ion Battery
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