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Solid State Fuel Cell Technologies

Solid Oxide Fuel Cell
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SOFC Fuel Flexibility
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Stable SOFC Performance on JP5 reformate
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Only ~20% drop in power with JP5
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Feasibility of low temperature solid oxide fuel cells operating on reformed
hydrocarbon fuels
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Why Lower Temperature SOFCs (< 600 °C)?
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Need higher conductivity electrolytes

® MARYIAND
Energy Research Center




Higher Conductivity Electrolytes
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* Fundamentals of oxide transport

*Conductivity of 8Dy4WSB is
— 0.57 S/cm at 700°C
— 0.10 S/cm at 500°C

*Highest conductivity of any stabilized

Fluorite oxide
- 3X that of ESB
- 10X that of GDC
- 100X that of YSZ

*Optimizing composition for operation
down to ~300°C

*Demonstrated co-doping enhancement
of conductivity with SNDC



Stability of High Conductivity Electrolytes in Reducing Conditions
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Bilayer Electrolyte
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E. D. Wachsman, P. Jayaweera, N. Jiang, D. M. Lowe, and B.G. Pound, J. Electrochem. Soci., 144, 233 (1997).
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Thin Bilayer Electrolyte OCP
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* Near theoretical OCP achieved with anode supported thin
bilayer electrolytes

* Need to optimize both GDC and ESB thicknesses
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Bilayer Electrolytes for LT-SOFC

Integrating new
materials and
microstructures to
achieve world record
performance
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Volumetric Power Density

~0.05cm

~0.15cm

2 W/cm? =10 W/cm?3

Steel Interconnect/gas channels

£ UNIVERSITY OF
& MARYTLAND
Energy Research Center




Gravimetric Power Density

Electrodes ~30% porous

.05 cm

Steel Interconnect/gas channels ~70% porous

0.7 X 7g/cc X 0.05cm + 0.3 X 8g/cc X 0.15cm = ~0.6 g/cm?
B VAL ~2 W/cm? / 0.6 g/cm? = ~3 kW/kg
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Energy Storage Figure of Merit
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Next Generation Solid Oxide Fuel Cells
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Next-Generation Flex-Fuel Cells Ready to Hit the Market

Solid oxide fuel cells that can use conventional fossil fuels as well as hydrogen are set to take a larger role in the energy
game

By Steven Ashiey | Friday, November 18, 2011 | 2 comments
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Gasoline Fuel Cell Would
Boost Electric Car Range
The advanced fuel cell could eliminate range

anxiety and make electric cars more practical,
while keeping carbon-dioxide emissions low.

FRIDAY, DECEMBER 2, 2011 BY KEVIN BULLIS

Gas guzzler: The fuel cell developed at
the University of Maryland
University of Maryland

If you want to take an electric car on a long drive, you
need a gas-powered generator, like the one in the

Chevrolet Volt, to extend its range. The problem is that when it's running on the generator, R E D OX
it's no more efficient than a conventional car. In fact, it's even less efficient, because it has a

heavy battery pack to lug around.
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Published by MIT Surprising successes helped offset disappointing failures in solar, biofu Fg;tl..

Fuel Cell Seminar & Energy Expo Award
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