(®)
2013 2014

Elucidation of the current distribution in a solid oxide fuel cell fed with syngas
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Depletion of fuel and oxygen in a solid oxide fuel cell greatly affects the cell
performance, giving rise to current distribution 1n a cell. The current distribution affects the cell
thermo-mechanical durability since it leads to temperature distribution in the cell. The current
distribution also prevents effective use of whole electrode area in the cell geometry. Oxidation of
nickel catalyst is caused as well. In particular, syngas fuel leads to the de?radation by carbon
deposition. Thus we clarify longitudinal current distributions for syngas fuel by electrode-segmented
Cﬁlls.lfpacial surface temperature measurements give internal reforming reaction rate distribution along
the cell.



SOFC

1000

LPG,
SOFC

SOFC

SOFC
SOFC
SOFC
800

500

Anode Pt lead wires for current and voltage measurements

Fuel

Electrical load

Electrical load ™

| pe——— |
\ lE]ecmcal load I

Cathode Ag lead wires for
current and voltage measurements

Tubular furnace

:: Quartz tube

& Thermocouple

SOFC
/
(8mol%Y Sz)
1420 2
Lay ;Sry sMnO;(LSM)
1150 2

Electrod HC#2 HC#3
e
27.0 18.0
1.8 1.2
Anode
cm3/min 7.8 5.2
at 25
6.0 4.0
25.0 16.7

Cathode

Steam/Carbon 1.6



50% S/C=2
Ni
1.2
| —a—Up-HC
L R e S S S ST i e =
| =—@=Mid-HC
® -Mid-H,
| —h=Dowii-HC
08 - -Down-Il,
—
E‘D'f—
%057
= 054
S
> 04+ TrrimA
03 -| o
0.2+
0.1+
0.0 T T T T T T T T
00 02 04 06 08 10 12 14 16 18
Current [A]
12 mH2/N2 = Syngas
1
0.8
Zos
-
E 46 045
=
3
& 04
27 029
) h h
0
&
b ’b 2
& &L & &£ L & &£
& §F & N ‘f\\% & \)QC’ \sge &
<& <* °
0.7V 0.6V 0.5V

. Voltage-controlled (a) I-V curves of
the segments and (b) longitudinal
current distributions at various cell
voltages with the HC#1 and its
equivalent H2/N2=80/40 cm3 /min
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. Voltage-controlled (a) I-V curves of
the segments and (b) longitudinal
current distributions at various cell
voltages with the HC#2 and its
equivalent H2/N2=60/30 cm3 /min.
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.VWoltage-controlled (a) I-V curves of
the segments and (b) longitudinal
current distributions at various cell
voltages with the HC#3 and its
equivalent H2/N2=40/20 cm3 /min.
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