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Fuel cells are electrochemical energy
conversion devices that transform the energy stored
in the chemical bonds of fuel molecules into
electrical energy. Among various kinds of fuel sgll
solid oxide fuel cells (SOFCs) have attracted
attentions due to its high energy conversion
efficiency (i.e., chemical to electricity efficiepof
45-65 %) without limitation by the Carnot consttain
and fuel flexibility from hydrogen to conventional
hydrocarbon fuels. [1-4] However, their high
operating temperature (800-1000 °C) poses serious
challenges for practical applications in structunadl
thermal stability, material compatibility for fuekll
components, and high fabrication cost. Therefore,
many studies focused on lowering the high operating
temperature of SOFCs to intermediate (500-800 °C)
and further to low temperature (<500 °C) regime. At
low temperatures, since both sintering and radiativ
heat transfer exponentially decrease, primary
performance degradation mechanisms and insulation
costs are reduced, which are critical parametars fo
portable applications of SOFCs. However, low
operating temperature in turn increases losses (i.e
ohmic loss and polarization loss) in fuel cell
operation, and thus the fuel cell performance drops
off.

Representative approaches to reduce a
polarization loss include enhancing catalytic attiv
at electrode and increasing the surface reactiea. ar
[ref] It has been reported that catalytic interiaye
such as doped CeQor doped BiO; enhance the
surface kinetics at the cathode side. Therefore, we
can lower the polarization loss significantly and
improve the power density by employing catalytic

interlayers. Furthermore, 3D-structuring of the MEA
also improves fuel cell performance due to reduced
polarization loss by larger surface reaction area.
Especially, nanostructuring MEA using nanosphere
lithography (NSL) has been shown advantageous
compared to using conventional photolithography in
terms of process cost and compatibility to physical
deposition methods. However, thin-film LT-SOFCs
utilizing all the advantages mentioned above, thus
showing high power density (>1W/émnat below
500 °C, have not been reported so far.

In this study, we present a nanostructured thim fil
LT-SOFC with bilayer electrolyte, which delivers
high power density at below 500 °C. By
nanostructuring MEA wusing NSL, the surface
reaction area doubled with respect to the projected
area. Also YDC catalytic interlayer at cathode
interface reduced the polarization loss by ~35%
compared to YSZ-only electrolyte cell. As a result,
we were able to achieve maximum power densities
of 1.3 W/cni at 450 °C. To our knowledge, this is
the one of the highest power density for LT-SOFCs
reported to this point. This result will provide
opportunities for wider applications (e.g., por&abl
applications) of SOFCs.
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