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Novel Thin-Film Coatingsfor Enhanced Solid Oxide
Fuel Cdl (SOFC) Cathodes

Dramatically improved electro-catalytic activity and stability in symmetrical and anode-supported cells

These two novel catalyst conformal coatings for solid oxide fuel cells have dramatically enhanced both stability
and electro-catalytic activity on LSCF (Lg, g Sy 4 C0g 5 F&y g O3-,) porous cathodes. The success of these
Georgia Tech—devel oped active Mn-based catalyst coatings has been demonstrated in symmetrical and anode-
supported cells.

Using dense, conformal, thin-film coatings of PSM (Pr 75 Srg 5 MNG3,) and PSCM (PrSrCoMnOg ) on state-
of-the-art L SCF-based cathodes produces excellent electro-catalysts for surface modification of SOFC cathodes.

In addition to enabling lower operating temperatures (700°C or lower), which is critical for commercial
production, the simple and efficient one-step process can be readily implemented into typical SOFC fabrication.
The catalyst coatings are also very thin (10 to 50 nm), potentially enabling other catalytically active materias
that are typically too expensive to use to become economically feasible.

Summary Bullets

e Enhances activity and stability: Electro-catalytic activity and stability were enhanced in symmetrical and
anode-supported cells.

¢ Eliminatestechnical hurdles: By reducing operating temperatures to 700°C or lower, this process makes
SOFCs more commercially feasible.

o Efficient: The efficient one-step infiltration process enables implementation for typical SOFC fabrication.

Solution Advantages

e Enhances activity and stability: Electro-catalytic activity and stability were enhanced in symmetrical and
anode-supported cells.

e Eliminatestechnical hurdles: By reducing operating temperatures to 700°C or lower, this process makes
SOFCs more commercially feasible.

o Efficient: The efficient one-step infiltration process enables implementation for typical SOFC fabrication.

o Cost-effective: Because the film is very thin, other more expensive and desirable catalytically active
materials may become economically possible.

Potential Commercial Applications



Solid oxide fuel cells

Oxygen separation membranes

Membrane reactors that involve oxygen reduction
Energy conversion

Reversible fuel cellsfor energy storage
Distributed power generation

Background and More Information

Intensive research has been conducted in the field of fuel cell technologiesin the search for a clean and
sustainable energy supply that has low environmental impact. Fuel cells provide high conversion efficiency
through direct conversion of chemical fuelsto eectricity, with solid oxide fuel cells having the greatest potential
due to their use of low-cost ceramic materials and extremely high electrical efficiencies. SOFCs can use awide
variety of fuels, including hydrogen and hydrocarbons, coal gas, and bio-derived fuels. However, significant
technical challenges have inhibited commercialization of SOFCs because they require high operating
temperatures (generally above 800°C), which requires the use of expensive materials and creates engineering
challenges.

This technology’ s enhancement of cathode activity represents avital step toward successful reduction in
operating temperature since the resistance to oxygen reduction reaction contributes the most to energy lossin
existing SOFCs, and even more so at lower temperatures.
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Publications

Efficient Electro-Catalysts for Enhancing Surface Activity and Stability of SOFC Cathodes, Advanced Energy
Materials, 2013, 3, 1149-1154. | DOI:10.1002/aenm.201200984 - May 10, 2013

Images



Enhanced performance ——

PSCM infiltration
tion

=]

o
®

LSM infiltration

Blank LSCF

Power density, W om’
[=]
=]

o
»

02

0 100 200 300 400 500 600
Time, h

Raman /

Synchrotro
Surface

Modification
Electrode Backbone

Surface Analysis

Mechanism
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