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Temperature dependence of the dielectric constant of zwitterionic liquids.
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Technology Summary itk
Zwitterions have a cation and an anion connected via a linker bridge that coexist as one
molecule. Most zwitterions do not show large dielectric constants, because they are crystalline Other Researchers
at ambient temperature and the molecular dipole limits the ring-opening reaction chemistry.
The inventors have created a novel class of zwitterion compositions with exceptionally high €S Originating College
from -20 to 120 oC. A two-step synthesis results in high purity zwitterions that form liquids at College of Earth and Mineral Sciences, Department
ambient temperatures with a low glass transition temperature allowing for facile tailoring of of Materials Science

cation-anion linkage lengths, which influences the dielectric constant. These high yield
materials inhibit crystallization, which promotes homogeneous dispersion with soft materials.
The inventors also have sterically shielded the cation and used charge-delocalized anions to
increase molecular mobility and lower the melting point.
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Application & Market Utility

High dielectric constant (€S) soft materials have applications for soft robotics, actuators,
batteries and capacitors. A conventional mode of improvement combines materials with high €S
such as inorganic fillers and polar organic solvents with the host materials having a lower
dielectric constant. However, inorganic fillers suffer from poor miscibility with polar liquids,
which are often volatile and flammable. Additional constraints include controlling the resulting
material’s conductivity, which can result in breakdown at too low voltage.

Next Steps

Potential commercial utility includes energy-related applications, such as non-volatile solid-state
electrolytes for batteries, low-voltage actuators, and high-energy-density capacitors. Evaluation
samples may be available.
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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.
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