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» A series of fuel cells with
various YSZ electrolyte

thicknesses were fabricated.
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e Only YSZ thickness was
changed, while the other
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parameters were kept relatively
invariable.

YSZ
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YSZ thickness ASR at 70(BC (Wcm?) ASR at 60GC (Wcnv)

Ohmic Polarization Ohmic Polarization
(mm)

4 0.16 0.27 0.55 0.90
12 0.24 0.23 0.70 1.03
22 0.28 0.22 0.99 0.98
28 0.35 0.23 1.12 1.10
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YSZ thickness, um
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* Alinear relationship
was found between the
YSZ electrolyte
thickness and the
ohmic ASR of the fuel
cells

By fitting the results,
the ionic resistivity of
the YSZ electrolyte and
the contributions from
other components can
be achieved.
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« Contribution of the YSZ electrolyte to the total oh mic resistance is
relatively small at temperatures above 650 C.

» Efforts should be directed to reduce the non-YSZ co ntributions to
achieve high performance.

* Lower non-YSZ contribution from the cells withno S DC interlayer

indicates that SDC interlayer might contribute sign ificant to the total W/ "

ohmic resistance. Pacific Northwest

NATIONAL LABORATORY



Screen printed SDC (Porous)
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Temperature  Laser-deposited SDC (W.cm?)  Screen-printed SDC (W.cm?)
(°C) R R, R R,

750 0.08 0.55 0.16 0.51
/700 0.13 0.67 0.22 0.68
650 0.17 1.18 0.32 1.16
600 0.27 2.13 0.55 2.45
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1.2

——stagnantair
—— Air flow 500 scecm
—8— 02 flow 500 sccm

750°C

Voltage, V
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Current density, A.Cm™
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* Cell performances
Increased in a sequence of
stagnant air, flowing air, and
flowing O ..

* |-V curves in air exhibited
two slopes, while the | -V
curve in flowing O , has a
concave-up curvature.
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* Three arcs were found in
the EIS.

* The Ohmic resistance
remained almost constant,
while the polarization
resistance decreased with
decreasing operating
voltage (increasing current
density) over the entire
range.
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* In flowing air:

* The polarization resistance also decreased with increasin g current density
when the current density was small.

* When the current density exceeded a certain value, a new arc a  ppeared in

the low frequency end of the spectrum and increased in size as the current
density increased.

* In stagnant air:

* The new arc appeared at a much smaller current density and inc reased with
the current density.

15 * The new arc is believed to be related to oxygen diffusion to th e reaction sites.
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* A power density of 2.6 W cm -2 was achieved at 0.7 V for the fuel
cell with a laser-deposited SDC interlayer.

* The extraordinarily high power density of the fuel cell was due
to low ohmic and polarization resistances of the fue | cell.
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* LSCF cathode was
prepared by screen
printing and subsequent
firing at 900 °C for 2 h.

*Thickness was
controlled by the number
of prints.

* Au current collector
was used to avoid any
contribution to the
cathode reaction.
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* In flowing O ,, a monotonic increase was identified in current
density at 0.8 V with cathode thickness.

* The current density in flowing air increased as the
thickness increased to about 13 um, then it remaine
constant with further increase in cathode thickness

cathode
d relatively
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Thank you for your attention!
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