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FULL DESCRIPTION

Background

The global transition to electric mobility hinges on a breakthrough in battery technology. Lithium-sulfur (Li-S) batteries offer a theoretical
capacity nearly 10 times higher than standard Li-ion batteries. While Li-S batteries are a promising low-cost and high-energy alternative, they
are plagued by the "polysulfide shuttle" effect, where active material dissolves during cycling. This causes a drastic drop in performance. This

fundamental instability has prevented Li-S technology from realizing its market potential.
Innovation

Inventors at UCR, led by Prof. Cengiz Ozkan, have developed a novel cathode material composed of sulfur particles encapsulated in a nano-
scale shell of silica (SiO2). Created through a simple and scalable wet chemical process, this core-shell structure physically traps the
intermediate polysulfide which causes battery degradation. The protective silica acts as a barrier, preventing the loss of active material while
allowing the lithium ions to move freely. This free movement of lithium ions and the prevention of the loss of active material dramatically

enhances the battery's cycle life and stability.
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Schematic illuatration of the two-step, wet chemical synthesis of silica coated sulfur particles (SCSPs).
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Graph showing a comparison of discharge cycle capacity of SCSPs with and without mildly reduced graphene oxide (mrGO).
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The technology demonstrates a high specifc capacity of over 700 mAh/g after 50 cycles, far exceeding conventional lithium-ion battery

cathodes.

The silica shell significantly improves cycling stability by mitigating the polysulfide shuttle which is the primary cause of capacity fade in
Li-S batteries.

The technology uses sulfur and silica, which are both abundant and significantly cheaper than cobalt and nickel used in traditional
lithium-ion batteries. This significantly reduces manufacturing cost.

The technology is based on a facile, room-temperature, two-step, wet chemical synthesis process that can be easily scale for industrial

production.

SUGGESTED USES

Electric vehicles
Consumer electronics
Grid-scale energy storage

Light weight, high energy density batteries for drones

INVENTOR INFORMATION

Please review all inventions by Prof. Ozkan and his team at UCR

Please read recent news coverage of the Ozkans at UCR
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SiO2-coated sulfur particles with mildly reduced graphene oxide as a cathode material for lithium-sulfur batteries

PATENT STATUS
Country Type Number Dated Case
United States Of America Issued Patent 11,362,335 06/14/2022 2015-079

University of California, Riverside
Office of Technology Commercialization
200 University Office Building,
Riverside,CA 92521

otc@ucr.edu

https://research.ucr.edu/

Terms of use | Privacy Notice | © 2025, The Regents of the University of California


https://techtransfer.universityofcalifornia.edu/Default?InventorFirstName=cengiz&InventorLastName=ozkan&RunSearch=True&ShowDetail=False&SortASC=False&SortColumn=NCDId
https://news.ucr.edu/results?q=ozkan&search-by=all
https://pubs.rsc.org/en/content/articlelanding/2015/nr/c4nr07663j
http://www.google.com/patents/US11362335
https://research.ucr.edu/
https://ucop.edu/terms/index.html
https://techtransfer.universityofcalifornia.edu/privacy.html

