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Speed and absorption key to optimizing new type of rechargeable
battery

August 10, 2021

Okinawa Institute of Science and Technology (OIST) Graduate University

Rechargeable, lithium sulfur batteries are promising candidates to sustainably meet the world's
energy demands, and a new study has put them one step closer to becoming readily available.
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FULL STORY

Rechargeable batteries are a necessity to meet the world's growing energy demands in a
sustainable fashion but not all are equal. Researchers in the Energy Materials and
Surface Sciences Unit at the Okinawa Institute of Science and Technology Graduate
University have worked to optimize a promising candidate of such energy sources --
lithium sulfur batteries. The study was published today in Nature Communications.

"Lithium sulfur batteries can store more energy than the lithium ion batteries that are already commercially
available," said Dr. Hui Zhang, first author of this study. "To put this in numbers, an electric vehicle that runs on
lithium ion batteries can drive an average of 300km before it needs to be charged. With the improved energy
storage provided by lithium sulfur batteries, it should be possible to extend this to 500km."

The main challenge that has prevented lithium sulfur batteries from becoming commercialized is that the
intermediate product is susceptible to dissolving. During the construction of the battery, the sulfur will react with the
lithium to form a product. There are two stages to this. In the first stage, the product will be lithium polysulfide,
which can easily dissolve into polysulfides. If this happens, the polysulfides will impair the performance of the
battery, resulting in its lifespan being greatly reduced. To optimize the batteries, the lithium polysulfide needs to
transform to the final product, either Li S  or Li S, as quickly as possible. To do this, the researchers utilized two
different materials -- TiO , which absorbs the unwanted polysulfides, and TiN, which accelerates the process.

"Using these two materials, we developed a hybrid that is low cost and easy to apply," said Dr. Luis Ono, second
author of this study. "We found that it had an excellent ability to improve the battery performance."

2 2 2
2

https://www.sciencedaily.com/


Cite This Page:

Okinawa Institute of Science and Technology (OIST) Graduate University. "Speed and absorption key to optimizing
new type of rechargeable battery." ScienceDaily. ScienceDaily, 10 August 2021.
<www.sciencedaily.com/releases/2021/08/210810104702.htm>.

These materials are very sensitive. To maximize the battery's efficiency, the researchers worked on the scale of
nanometers. They found that 10nm of TiN and 5nm of TiO  created the most efficient product. With the
polysulfides being absorbed and the whole process being accelerated, the batteries performance was greatly
improved. This translated to a shorter charging time, a longer life between charges, and a greater overall lifespan.
To establish this, the researchers ran the battery for 200 cycles and found that its efficiency was almost the same.

"We will continue to further optimize the materials to improve the performance," said Professor Yabing Qi, senior
author of the study and head of the Energy Materials and Surface Sciences Unit at OIST. "There are a lot of
brilliant minds working on lithium sulfur batteries and it's a really promising and exciting technology."

In summary:

High quality, rechargeable batteries are a necessity to sustainably meet the world's growing energy
demands.
Lithium sulfur batteries are promising candidates for the next generation of these energy sources as they
can store more energy than other rechargeable batteries.
For lithium sulfur batteries to become readily available, a common, dissolving issue during their construction
needs to be overcome.
The researchers created a hybrid material that both accelerates the construction process, which reduced
the likelihood of the issue occurring, and absorbs any unwanted products that may have been produced in
the process.
The result was a lithium sulfur battery that had a longer life span, required a shorter charging time, and
could run for more time between charges.

This study received support from the OIST Technology Development and Innovation Center's Proof-of-Concept
Program.
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Sep. 30, 2019 — To develop higher capacity batteries, researchers have looked to lithium sulfur batteries because
of sulfur's high theoretical capacity and energy density. But there are still several problems to ...

Main Culprit Behind Lithium Metal Battery Failure
Aug. 21, 2019 — Researchers have discovered the root cause of why lithium metal batteries fail -- bits of lithium
metal deposits break off from the surface of the anode during discharging and are trapped as 'dead' ...

Graphene Sponge Helps Lithium Sulphur Batteries Reach New Potential
Apr. 29, 2019 — To meet the demands of an electric future, new battery technologies will be essential. One option
is lithium sulfur batteries, which offer a theoretical energy density more than five times that of ...

New Technique Produces Longer-Lasting Lithium Batteries
Apr. 22, 2019 — Researchers have developed a new method for safely prolonging battery life by inserting a nano-
coating of boron nitride (BN) to stabilize solid electrolytes in lithium metal batteries. The team ...

FROM AROUND THE WEB

ScienceDaily shares links with sites in the TrendMD network and earns revenue from third-party advertisers,
where indicated.

Recent advances in chemical adsorption and catalytic conversion materials for Li–S batteries
Xiaodong Hong et al., Journal of Energy Chemistry, 2019

Incorporation of layered tin (IV) phosphate in graphene framework for high performance lithium-sulfur
batteries
Haifeng Yuan et al., Journal of Energy Chemistry, 2020

Oxygen-deficient titanium dioxide supported cobalt nano-dots as efficient cathode material for lithium-
sulfur batteries
You Li et al., Journal of Energy Chemistry, 2020

N-doped carbon-embedded TiN nanowires as a multifunctional separator for Li–S batteries with
enhanced rate capability and cycle stability
Yoongon Kim et al., Journal of Energy Chemistry, 2020

Electrolyte materials for high energy density lithium-sulfur secondary battery
RenJie CHEN et al., Chinese Science Bulletin, 2013

A versatile nano-TiO2 decorated gel separator with derived multi-scale nanofibers towards dendrite-
blocking and polysulfide-inhibiting lithium-metal batteries
Huijuan Zhao et al., Journal of Energy Chemistry, 2020

Takeda's Alunbrig sNDA for ALK-Positive Non-Small Cell Lung Cancer Accepted by FDA
Precision Oncology News, 2020

Microfluidic Circulating Tumor Cell Capture Tech Shows Promise in Proof-of-Concept Study
Precision Oncology News, 2019

https://www.sciencedaily.com/releases/2019/09/190930114750.htm
https://www.sciencedaily.com/releases/2019/08/190821135244.htm
https://www.sciencedaily.com/releases/2019/04/190429095058.htm
https://www.sciencedaily.com/releases/2019/04/190422112749.htm
https://www.trendmd.com/how-it-works-readers?utm_source=ScienceDaily&utm_medium=referral&utm_campaign=SD_Widget
https://www.sciengine.com/doi/10.1016/j.jechem.2019.07.001?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Journal_of_Energy_Chemistry_TrendMD_1
https://www.sciengine.com/doi/10.1016/j.jechem.2020.05.028?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Journal_of_Energy_Chemistry_TrendMD_1
https://www.sciengine.com/doi/10.1016/j.jechem.2020.02.028?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Journal_of_Energy_Chemistry_TrendMD_1
https://www.sciengine.com/doi/10.1016/j.jechem.2020.08.050?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Journal_of_Energy_Chemistry_TrendMD_1
https://www.sciengine.com/doi/10.1360/972013-661?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Chinese_Science_Bulletin_TrendMD_1
https://www.sciengine.com/doi/10.1016/j.jechem.2020.07.015?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Journal_of_Energy_Chemistry_TrendMD_1
https://www.precisiononcologynews.com/cancer/takedas-alunbrig-snda-alk-positive-non-small-cell-lung-cancer-accepted-fda?utm_medium=TrendMD&utm_source=TrendMD&utm_campaign=TMD_PON#.XlQGHehKiUk
https://www.precisiononcologynews.com/cancer/microfluidic-circulating-tumor-cell-capture-tech-shows-promise-proof-concept-study?utm_medium=TrendMD&utm_source=TrendMD&utm_campaign=TMD_PON


About This Site  |  Staff  |  Reviews  |  Contribute  |  Advertise  |  Privacy Policy  |  Editorial Policy  |  Terms of Use

Copyright 2021 ScienceDaily or by other parties, where indicated. All rights controlled by their respective owners.
Content on this website is for information only. It is not intended to provide medical or other professional advice.
Views expressed here do not necessarily reflect those of ScienceDaily, its staff, its contributors, or its partners.

Financial support for ScienceDaily comes from advertisements and referral programs, where indicated.
— CCPA: Do Not Sell My Information — — GDPR: Privacy Settings —

Powered by

Free Subscriptions

Get the latest science news with ScienceDaily's free email newsletters, updated daily and weekly. Or view hourly
updated newsfeeds in your RSS reader:

  Email Newsletters

  RSS Feeds

Follow Us

Keep up to date with the latest news from ScienceDaily via social networks:

  Facebook

  Twitter

  LinkedIn

Have Feedback?

Tell us what you think of ScienceDaily -- we welcome both positive and negative comments. Have any problems
using the site? Questions?

  Leave Feedback

  Contact Us

https://www.sciencedaily.com/about.htm
https://www.sciencedaily.com/staff.htm
https://www.sciencedaily.com/reviews.htm
https://www.sciencedaily.com/contribute.htm
https://www.sciencedaily.com/advertise.htm
https://www.sciencedaily.com/privacy.htm
https://www.sciencedaily.com/editorial.htm
https://www.sciencedaily.com/terms.htm
https://www.sciencedaily.com/copyright.htm
https://www.trendmd.com/how-it-works-readers
https://www.sciencedaily.com/newsletters.htm
https://www.sciencedaily.com/newsfeeds.htm
https://www.facebook.com/sciencedaily
https://twitter.com/sciencedaily
https://www.linkedin.com/company/sciencedaily
https://www.sciencedaily.com/contact.htm

