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ABSTRACT

An anode-supported SOFC single cell having 5 um thin electrolyte was fabricated cost-effectively by tape casting, laminating, and
co-firing of anode (NiO-YSZ), cathode (LSM-YSZ), and electrolyte (YSZ) components. The optimal slurry compositions of the green
tapes for SOFC components were determined by an analysis of the mean diameter, the slurry viscosity, the tensile strength/strain of
the green tapes, and their green microstructures. The single cells with a dense electrolyte and porous electrodes could be co-fired
successfully at 1325~1350°C by controlling the contents of pore former and the ratio of coarse YSZ and fine YSZ in the anode and
the cathode. The single cell co-fired at 1350°C showed 100.2 mWem™ ? of maximum power density at 800°C but it was impossible
to apply it to operate at low temperature because of low performance and high ASR, which were attributed to formation of the
secondary phases in the cathode and the interface between the electrolyte and the cathode.
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Fig. 1. Experimental flow chart for the production of the SOFC
single cell via tape casting and co-firing,
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Fig. 2. Mean diameter changes of YSZ powder as a function of
the amounts of the dispersant of M1201.

fad
47
ui
|\
o e
o rx
2
u
ol
!
5
=)

ol w2 YSZ B Het YAE v

B 2 zo)n). £y it £A7F d& AF &
22 SFo] dojubA HAL, o3 FHARE Qs £
o] Bzl Frletn, dr BE/ HolAA it w
ZA] BAA7E 08 wi%d 73 1 YSZ9] B 47
035um FEOE 71 Zu, = B¥J Pt o 4
35 HolA HE=z, HA BiAzzez AGd 4 U
o, o]% Z#jgle] BAikA TS 0.8 wi%E AU

Fig. 3& %3} A3 48 uiele] £54(B74001)4]

2000 T T T T

—=— P/B=2.0|]
—e— P/B=2.5| |
1800 —a— P/B=3.0
—v— P/B=35
1600 ; B e —e— P/B=4.0[]
g - — S ————
—-9
1400
a [ V-
S 1200pT v
= [ v v v
2 1000
Q L
(72}
S 800
600 |- ATk 4 s
400 . -
0] S — b4 -
" L 1 1 L 4 i
0 10 20 30 40 50

Sheer rate (rpm)

Fig. 3. Variation of the slurry viscosity as a function of the ratio
of powder and binder solution (P/B).
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Fig. 5. SEM micrographs of green tapes: (a) top surface of the
anode, (b) bottom surface of the anode, (c) surface of
the electrolyte, (d) bottom surface of the electrolyte, (e)
top surface of the cathode, and (f) bottom surface of the
cathode.
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Fig. 10. Microstructures of the fracture surfaces of co-fired
single cells depending on the sintering temperature: (a)
1300°C, (b) 1325°C, (c) 1350°C, and (d) 1400°C.
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