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Solid oxide fuel cells (SOFCs) are high-tempera-
ture electrochemical devices that directly convert
the chemical energy of the fuel to electrical energy
at high efficiency, thereby mitigating the Carnot
cycle limitations of gas turbines. Also, unlike pro-
ton-exchange membrane (PEM) fuel cells, SOFCs
are fuel flexible, and can directly use abundantly
available fuels like methane. Finally, SOFCs pro-
duce carbon dioxide that can be easily sequestered,
and do not produce NOx. SOFCs can also be easily
deployed for distributed power generation.

At the cell level, the electrodes (anode and
cathode) and electrolyte have materials and pro-
cessing challenges, while at the stack level, the
same goes for interconnections. The first paper,
“TiN-Ni Cermets with High Oxidation Resistance
and Electrical Conductivity as Candidates for the
Intermediate Temperature Solid Oxide Fuel Cell
Interconnects” led by Hang Duan et al., argues that
TiN-Ni cermets that have high electrical conductiv-
ity due to the Ni phase also have acceptable long-
term oxidation resistance to be considered as an
interconnection material. The next paper, “Thermal
and Electrical Properties of Highly Dense Ceramic
Materials Based on Co-Doped LaYO3” led by Dmitry
Medvedev, makes a case for doped LaYO3 being a
suitable electrolyte material for proton-conducting
SOFCs. The next paper entitled, “Effect of Titania
Doping on Structural and Mechanical Properties of
NiO/YSZ Anode Materials Sintered by Using Micro-
wave Energy” led by Kanchan Singh, argues that
microwave sintered NiO-YZT [titania-doped yttria-
stabilized zirconia (YSZ)] composites are suitable for
producing Ni-YSZ cermets for SOFC anodes. The
next paper, “Comparative Study of Yttria-Stabilized
Zirconia Synthesis by Co-Precipitation and
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Solvothermal Methods” led by Jie Xiao, demon-
strates that both co-precipitation and solvothermal
methods produce nanocrystalline YSZ powders for
use as electrolyte materials.

The paper “Thermodynamic and Experimental
Evaluation of La;_,Sr,MnO3_ s Cathode in Presence
of Cr-Containing Humidified Air” led by Shadi
Darvish studies the chromium poisoning of stron-
tium-doped lanthanum manganite cathodes, and
addresses the thermodynamics of the poisoning
phenomenon. The next paper, “Interpretation of
Impedance Spectra of Solid Oxide Fuel Cells: L-
Curve Criterion for Determination of Regulariza-
tion Parameter in Distribution Function of Relax-
ation Times Technique” led by Kyung Joong Yoon,
introduces a new L-curve criterion as a reliable
graphical tool for proper interpretation of electro-
chemical impedance spectroscopy data to obtain the
distribution function of relaxation times. The next
paper, “Co-infiltration of Nickel and Mixed
Conducting Gd0.1C60_902_5 and Lao.GSI'Q.gNiQ.15
Crys503_s; Phases in Ni-YSZ Anodes for Improved
Stability and Performance” led by Soumendra Basu,
looks at co-infiltration of Ni with two different
mixed ionic electronic conducting oxides for long-
term improvement of anodic catalytic activity in
SOFCs. The last paper, “Improved Tolerance of
Lanthanum Nickelate (LagNiOy4,;) Cathodes to
Chromium Poisoning Under Current Load in Solid
Oxide Fuel Cells” led by Srikanth Gopalan, looks at
the tolerance of lanthanum nickelate cathodes to
chromium poisoning.
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