
Feasibility analysis of lithium-sulfur
battery energy storage

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.

 

Are lithium-sulfur batteries a promising next-generation battery technology?

CC-BY 4.0 . The lithium-sulfur (Li-S) battery represents a promising next-generation battery

technologybecause it can reach high energy densities without containing any rare metals besides lithium.

These aspects could give Li-S batteries a vantage point from an environmental and resource perspective as

compared to lithium-ion batteries (LIBs).

 

What is a lithium-sulfur battery?

One next-generation battery technology considered promising is the lithium-sulfur (Li-S)

battery,fundamentally based on a lithium metal foil anode and a sulfur-containing cathode. (11) Besides

having a high specific energy density,(12) Li-S batteries commonly do not contain any other rare elements

than lithium.

 

Why are lithium ion batteries better than Lib batteries?

The theoretical energy densityof these batteries is five times higher than LiBs. They are therefore ideal for

portable devices and electric vehicles because they can store more energy in the same space. 3. One of the

challenges of these batteries is that they have a shorter cycle life than LiBs.

 

Are rechargeable lithium-sulfur (Li-S) batteries a viable replacement for commercial lithium-ion batteries?

Rechargeable lithium-sulfur (Li-S) batteries,featuring high energy density,low cost,and environmental

friendliness,have been dubbed as one of the most promising candidatesto replace current commercial

rechargeable Li-ion batteries.

 

Do lithium-sulfur batteries have a higher environmental impact than lithium-ion batteries?

CC-BY 4.0 . Life cycle assessment of lithium-sulfur batteries indicates a similar environmental impactbut a

potentially lower mineral resource impact compared to lithium-ion batteries. To reach global climate targets

and meet the energy requirements of a growing population,society needs to reduce its dependency on fossil

fuels.

Strong attention has been given to the costs and benefits of integrating battery energy storage systems (BESS)

with intermittent renewable energy systems.What''s neglected is the feasibility of integrating BESS into the

existing fossil-dominated power generation system to achieve economic and environmental objectives. In
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response, a life cycle cost-benefit analysis ...

By using lithium thioborophosphate iodide glass-phase solid electrolytes in all-solid-state lithium-sulfur

batteries, fast solid-solid sulfur redox reaction is demonstrated, ...

Prospective Life Cycle Assessment of Lithium-Sulfur Batteries for Stationary Energy Storage Sanna

Wickerts,* Rickard Arvidsson, Anders Nordel&#246;f, Magdalena Svanstr&#246;m, and Patrik Johansson

Cite This: ACS Sustainable Chem. Eng. 2023, 11, 9553-9563 Read Online ACCESS Metrics &  More Article
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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 devices because of their remarkable theoretical energy density, cost-effectiveness, and

environmental benignity. ...

Moreover, high ESS investment costs are a severe barrier to a mass-market solution for RES integration and

EV adoption. However, the second use of EV batteries is expected as a cost-effective energy storage (Han et

al., 2018; Shahjalal et al., 2022) and will create the second-life battery (SLB) market since they can extend the

lifespan (Canals Casals ...

Rechargeable lithium-sulfur (Li-S) batteries, featuring high energy density, low cost, and environmental

friendliness, have been dubbed as one of the most promising candidates to replace ...

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 ...

In this review, we first introduce the importance of developing Li-S batteries and highlight the key challenges.

Then, we revisit the working principles of Li-S batteries and ...

Regarding electricity storage, Lund et al. (2016) shows that the price per MWh is higher for Battery Energy

Storage Systems (BESS) than for Pumped Hydro Storage (PHS) and Compressed-Air Energy Storage

(CAES). However, the price of batteries is decreasing fast, and batteries are much more flexible in terms of

capacity and therefore more adequate for a small ...

In Hangtou 35kV substation in Shanghai, which also is an energy storage experiment yard, we arrange a

100kW &#215; 8h sodium sulfur battery, a 100k &#215; 2h lithium-ion battery and a 100k &#215; ...

Accordingly, the simulation result of HOMER-Pro-shows that the PVGCS having a lead-acid battery as

energy storage requires 10 units of batteries. On the other hand, the system with a Li-ion battery requires only

6 units of batteries. Table 6, shows the cost summary for different components used in the PVGCS system.
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