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Are lithium-sulfur batteries the future of energy storage?

To realize a low-carbon economy and sustainable energy supply,the development of energy storage devices

has aroused intensive attention. Lithium-sulfur (Li-S) batteries are regarded as one of the most promising

next-generation battery devicesbecause of their remarkable theoretical energy density,cost-effectiveness,and

environmental benignity.

 

Do lithium-sulfur batteries use sulfur?

In this review,we describe the development trends of lithium-sulfur batteries (LiSBs) that use sulfur,which is

an abundant non-metal and therefore suitable as an inexpensive cathode active material. The features of LiSBs

are high weight energy density and low cost.

 

Why are lithium-sulfur batteries important?

Lithium-sulfur batteries have received significant attention in the past few decades. Major efforts were made

to overcome various challenges including the shuttle effect of polysulfides, volume expansion of cathodes,

volume variation and lithium dendrite formation of Li anodes that hamper the commercialization of the energy

storage systems.

 

Can lithium-sulfur batteries break the energy limitations of commercial lithium-ion batteries?

Lithium-sulfur (Li-S) battery is recognized as one of the promising candidatesto break through the specific

energy limitations of commercial lithium-ion batteries given the high theoretical specific

energy,environmental friendliness,and low cost.

 

Do lithium-sulfur batteries have a high energy density?

In view of this,research and development are actively being conducted toward the commercialization of

lithium-sulfur batteries,which do not use rare metals as the cathode active material and have high energy

density; in addition,lithium and sulfur are naturally abundant.

 

What is lithium-sulfur battery?

One of the most promising battery systemsthat can fulfill the requirement is the lithium-sulfur (Li-S) battery.

The theoretical specific energy of Li-S batteries is 2600 Wh kg -1,which is about five times higher than the

current standard (430-570 Wh kg -1) for LIBs such as LiC 6 -LiCoO 2. 2 Besides,sulfur is

abundant,affordable,and non-toxic.

All-solid-state Li-S batteries (ASSLSBs) have emerged as promising next-generation batteries with high

energy densities and improved safeties. These energy storage devices offer significant potential in addressing

numerous limitations associated with current Li-ion batteries (LIBs) and traditional Li-S batteries (LSBs).
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All-solid-state Li-S batteries (ASSLSBs) have emerged as promising next-generation batteries with high

energy densities and improved safeties. These energy storage devices offer significant potential in addressing

...

Lithium-sulfur (Li-S) battery, which releases energy by coupling high abundant sulfur with lithium metal, is

considered as a potential substitute for the current lithium-ion battery. Thanks to the lightweight and

multi-electron reaction of sulfur cathode, the Li-S battery can achieve a high theoretical specific capacity of

1675 mAh g -1 and ...

However, this new sodium-sulfur battery faced a major challenge that made it difficult to operate: the sodium

atom is larger than the lithium atom, so its movement when charging and discharging the battery was more

difficult. To solve this, the team added a metallic and organic structure (called MOF) based on iron, an

abundant, cheap and sustainable metal, ...

Stellantis N.V. and Zeta Energy Corp. today announced a joint development agreement aimed at advancing

battery cell technology for electric vehicle applications. The partnership aims to develop lithium-sulfur EV

batteries with game-changing gravimetric energy density while achieving a volumetric energy density

comparable to today''s lithium-ion ...

1 College of Chemical and Biological Engineering, Zhejiang University, Hangzhou, Zhejiang, China; 2 Anhui

Academy for Environmental Science Research, Hefei, Anhui, China; With a theoretical specific energy five

times higher than that of lithium-ion batteries (2,600 vs. ~500 Wh kg -1), lithium-sulfur (Li-S) batteries have

been considered as one of the most ...

Lithium-sulfur (Li-S) battery is recognized as one of the promising candidates to break through the specific

energy limitations of commercial lithium-ion batteries given the high ...

development of a domestic lithium-battery manufacturing value chain that creates . equitable clean-energy

manufacturing jobs in America, building a clean-energy . economy and helping to mitigate climate change

impacts. The worldwide lithium- battery market is expected to grow by a factor of 5 to 10 in the next decade.

2. The U.S. industrial base must be positioned to respond ...

2021 roadmap on lithium sulfur batteries, James B Robinson, Kai Xi, R Vasant Kumar, Andrea C Ferrari,

Heather Au, Maria-Magdalena Titirici, Andres Parra-Puerto, Anthony Kucernak, Samuel D S Fitch, Nuria

Garcia ...

The Lithium-Sulfur Battery (LiSB) is one of the alternatives receiving attention as they offer a solution for

next-generation energy storage systems because of their high ...

The goal of recent developments in lithium-sulfur battery (Li-S battery) technology has been to increase the
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batteries'' stability and performance. The development of ...

Zeta Energy''s lithium-sulfur battery technology has been rigorously tested and has shown consistently better

performance than existing lithium ion batteries. Even more importantly, Zeta Energy''s lithium-sulfur batteries

use no cobalt, ...

Lithium-sulfur (Li-S) batteries are regarded as one of the most promising next-generation battery devices

because of their remarkable theoretical energy density, cost ...

Lithium/sulfur (Li/S) cells that offer an ultrahigh theoretical specific energy of 2600 Wh/kg are considered one

of the most promising next-generation rechargeable battery systems for the electrification of transportation.

However, the commercialization of Li/S cells remains challenging, despite the recent advancements in

materials development for sulfur electrodes and ...

The Lithium-Sulfur Battery (LiSB) is one of the alternatives receiving attention as they offer a solution for

next-generation energy storage systems because of their high specific capacity (1675 mAh/g), high energy

density (2600 Wh/kg) and abundance of sulfur in nature. These qualities make LiSBs extremely promising as

the upcoming high-energy ...

Towards future lithium-sulfur batteries: This special collection highlights the latest research on the

development of lithium-sulfur battery technology, ranging from mechanism understandings to materials

developments and characterization techniques, which may bring interest and inspiration to the readers of

Batteries &  Supercaps.
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