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ABSTRACT

Recently, a new type of solid oxide fuel cells has been developed employing extremely thin oxide electrolyte. These fuel cells are
expected to operate at significantly reduced temperature compared to conventional solid oxide fuel cells. Accordingly, they may
resolve the stability and material selection issues of high temperature fuel cells. Furthermore, they may eliminate the limitations of
polymer membrane fuel cells whose operation temperature is under 100°C. In this paper, we review the electrolytes for intermediate
temperature operation. Then, we discuss the current development of thin film solid oxide fuel cells that possibly operated at low

temperatures.
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2.1. Nafion™

Nafion™& Teflon™o)gt= o]2 02 <ao)A 243
polytetrafuoroethylene 2o 84k7|(SO; H Y7} 23 &
A7 A¥E T2 Hol itk & &eizl vreh o]
Teflon™& ¢ QMY E F2AZ Nafion™e] 7]A1A Q)
AEE AT 4 UEE 3, e Z2E HET)
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e 428 07 g 713 W 9 o]5S Hs %
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Fig. 1. Schematic microscopic view of proton conduction in
Nafion®."” Nanometer sized pores swell and inter-
connected upon hydration. Protons bind with water
molecules to form hydronium ions. Hydronium ions
surrounded by water molecule clouds, transport through
interconnected pores assisted by sulfonic groups near
the pore walls.
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Fig. 2. Fabrication process of silicon based thin film solid oxide fuel cells.* With proper deposition and etching processes, silicon

wafer supports a free standing MEA successfully.
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Fig. 3. Prototyping of silicon based thin film solid oxide fuel
cells.>® Hundreds of unit fuel cells are fabricated on a 4
inch wafer.
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Fig. 4. A scanning electron microscope image of a thin film
solid oxide fuel cell.*® The MEA is composed of thin
YSZ membrane and porous platinum layer fabricated by
physical vapor deposition. The thin membrane is free
from crack or defect which is the critical factor for
electrolyte.
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Fig. 5. A polarization and power density curve of thin film
SOFC operating at 350°C.”® The fuel cell exhibit a
moderate power density of 400 mW/em® at this low
temperature.
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