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Technology Summary

Originating College

Rechargeable batteries based on metal anodes are highly desirable due to their high energy College of Engineering

density. However, the electrochemical interface is generally not favorable for metal deposition,

resulting in an unstable solid-electrolyte interphase (SEl). When below freezing, the lithium ions Office of Technology Management Contact
aren't efficiently captured by the anode. Instead, many lithium ions coat the surface of the Douglas Gisewhite

anode, a process called lithium plating, which means there’s less lithium available to cause the drg206@psu.edu

flow of electricity and the battery’s capacity drops. 814.865.6961

The disclosed invention uses electrochemically labile molecules to regulate the electrochemical
interface and guide even lithium deposition and a stable SEI. The

molecule, benzenesulfonyl fluoride, was bonded to the surface of a reduced graphene oxide
aerogel which is applied to the surface of the anode.

Application & Market Utility

The labile molecule guides homogeneous metal deposition and also contributes

lithium fluoride to the SEI to improve Li surface passivation. High-efficiency lithium deposition
was achieved at a high current density of 6.0 mA cm-2. A capacity retention of 85.3% after 400
cycle was achieved. The cell also tolerated low-temperature (-60C) operation without additional
capacity fading.

Next Steps

Tests completed on Li, Na, and Zn anodes; further testing could be done on additional anode
types. Seeking licensing opportunities.

|n\7gnt

PENN STATE

the ingenious power of partnership

Invent Penn State is a Commonwealth-wide initiative to spur economic Penn State is an equal opportunity, affirmative action employer, and is
development, job creation, and student career success. Invent Penn State blends committed to providing employment opportunities to all qualified applicants
entrepreneurship-focused academic programs, business startup training and without regard to race, color, religion, age, sex, sexual orientation, gender
incubation, funding for commercialization, and university-community identity, national origin, disability or protected veteran status.
collaborations to facilitate the challenging process of turning research discoveries

into valuable products and services that can benefit Pennsylvanians and

humankind. Learn more at invent.psu.edu.



https://www.mri.psu.edu/wang-donghai
https://pennstate.pure.elsevier.com/en/persons/donghai-wang

