
3/26/2007 NCCR 1

SOLID OXIDE FUEL CELLS:

FUNDAMENTALS TO SYSTEMS
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Most cathode materials are 
lanthanum based perovskite
(ABO3) materials – doped 
lanthanum maganites in the high 
temperature strontium doped 
LaMnO3 (LSM)
For low temperature operation 
(<7000C) other materials are being 
pursued.



3/26/2007 NCCR 8

Low temperature operation 
(7000C) cost of material will 
come down – small scale 
stationary power ( 2 kW) for 
mobile generators for civilian 
and military applications –
possible as prime power 
sources in vehicles.
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To develop robust high performance 
stack technologies based on suitable 
low cost materials and fabrication 
methods – less prone to CO poisoning  
catalyst based on nickel less expensive 
compared to Pt- 55% efficiency and 
over 80% if waste heat is used for 
cogeneration- conventional fuels can 
be used and hydrogen in future.
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- Less expensive materials
- simplified stack and system   
designs
- high volume markets

high electrical efficiency
superior environmental 
performance; flexibility, both 
stationary and transportation 
applications.
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SOLID OXIDE FUEL CELLS ATTRIBUTES

Watts to megawattsTransport and stationary applications

Modularity permits wide range of system sizes 
rapid siting for distributed power

Size and siting flexibility

Low or high pure hydrogen liquified natural 
gas, pipeline natural gas, diesel, coal synthesis 
gas fuel oil, gasoline biogases

Fuel flexibility

High quality exhaust heat for heating and 
cooling hybrid power generation and industrial 
use of co-production of hydrogen with 
electricity compatible with steam turbine, gas 
turbine, renewable technologies and other heat 
engines for increased efficiency.

Cogeneration CHP

NO NOx,, quiet no vibrationsSuperior environmental performance

Demonstrated 47%, Achievable 55%
Hybrid 65%, CHP 80%

HIGH ELECTRIC CONVERSION 
EFFICIENCIES ( ONLY CA VALUES 
POSSIBLE
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