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Abstract — A novel design of tubular segmented-in-series(SIS) solid oxide fuel cell (SOFC) sub module was pre-
sented in this paper. The tubular ceramic support was fabricated by the extrusion technique. The NiO-YSZ anode and the
yttria-stabilized zirconia (YSZ) electrolyte were deposited onto the ceramic support by dip coating method. After sin-
tering at 1350 °C for 5 h, a dense and crack-free YSZ film was successfully fabricated. Also, the multi-layered cathode
composed of LSM-YSZ composite, LSM and LSCF were coated onto the sintered ceramic support by dip coating
method and sintered at 1150 °C. The performance of the tubular SIS SOFC cell and sub module electrically connected
by the Ag-glass interconnect was measured and analysed with different fuel flow and operating temperature.
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Fig. 1.Schematic diagram of segmented-in-series SOFC sub-module.

Fig. 2. The picture of (a) anode, (b) anode/electrolyte (c) anode/elec-
trolyte/cathode coated on the tubular ceramic support.
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Fig. 3. The picture of segmented-in-series SOFC sub-module (a) elec-
trically connected by Ag-glass interconnect and (b) fully fab-
ricated before the performance evaluation.
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Fig. 4. (a) SEM image of cross section composed with anode/electro-
lyte/cathode layer and (b) electrolyte surface forming dense
structure.
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Fig. 5. Performances of segmented in series SOFC single cell at (a)
700 °C, (b) 750 °C, and (c) 800 °C using different flow rates
with H,.

Table 1. OCV and maximum power density of segmented in series
SOFC single cell at (a) 700 °C, (b) 750 °C, and (c) 800 °C using
different flow rates of H,

Fuel flow
(cc/min) 100 200 500 600
Temp(°C)
700 09 10 10 101
0CV(V) 750 103 103 104  1.04
800 103 103 104 -
. 700 169 225 275 275
(Mma\’;v}’;;vf)r density 750 282 282 36 368
800 324 355 375 -
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Fig. 6. Performance of (a) first cell and (b) second cell in segmented-
in-series SOFC sub-module with different operating tempera-
tures.
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