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Proton Conducting Polymer M embranes

A proton conducting polymer for usein proton electrolyte membranesfor fuel cells, purification and
reforming cells, and other electrochemical applications

Georgia Tech inventors have devel oped a new class of hybrid inorganic-organic proton conducting polymers
containing a backbone with an attached heterocyclic compound with sulfonyl functionality. These polymers
offer high proton conductivity and thermal stability up to 250 °C in low-humidity environments and good
mechanical properties and water resistance. Proton conductivities increase with phosphoric acid (H;PO,)
content and temperature, reaching 3.2x1073 S/cm at 110 °C in adry atmosphere for amembrane Wlth 1 mole of
imidazole ring and 7 moles of H,PO,. The proton conductivity increases with relative humidity (RH) as well,
reaching 4.3x1072 S/cm at 110 °C when the RH is increased to about 20%. They are ideally suited for use as
electrolytes in high-temperature PEM fuel cells.

Summary Bullets

¢ High proton conductivity
e Thermal stability
e Strong mechanical properties

Solution Advantages

High proton conductivity
Thermal stability

Strong mechanical properties
Water resistant

Potential Commercial Applications

e Fud cells
e Purification and reforming cells
e Electrochemical devices

Background and More Information



Various conductive polymers and metals are typically used in PEMs; however, conventional materials all have
some disadvantages. Some polymers are not electrochemically stable, while precious metal membranes may
experience oxidation or aloss of efficiency, particularly at high temperatures or at high humidity. This
technology enables the development of polymers with stable conductive properties comparable to those of
metallic membranes, making them well suited to the fuel cell environment.

Inventors

e Dr. MeilinLiu
Regents Professor & Associate Chair - Georgia Tech School of Materials Science and Engineering
e Dr. SiwenLi
Postdoctoral Research Fellow- Georgia Tech School of Material Science
e Zhen Zhou
PhD student - Georgia Tech School of Materials Science and Engineering
¢ Yuelan Zhang
Graduate Student- Georgia Tech School of Material Science

IP Status

: US7964651B2
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FIGUURE 1

Visit the Technology here:


https://s3.sandbox.research.gatech.edu//print/pdf/node/3551
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