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Research Synopsis

1. lon dynamics of Li ion battery materials.
We use Electrochemical Strain Microscopy (ESM) to map ion dynamics in Li ion battery
cathode, anode and electrolyte materials on the nanoscale.

2. Characterization and development of Li air battery materials.
Force and strain based AFM methods are adapted to perform nanoscale electrochemical
techniques (CV, CA, EIS) to study Li-air battery electrolytes in situ, with nanometer
resolution.

3. Electrochemical capacitors.
In situ AFM based methods are employed to study strain effects in electrochemical
capacitors to investigate failure and enhance activity of carbonaceous double-layer
capacitors.

4. Electrocatalysis of Solid Acid Fuel Cell Materials.
Pd-Pt catalysts supported on CsH,PQO, electrolyte under development for SAFCs are being
investigated by ESM and X-ray Absorption Spectroscopy.
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5. Origin of ferroelectricity in BaTiOs:

BE-PFM methods are employed to investigate the origins of ferroelectricity in BTO and
analogous materials.
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