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ABSTRCT

Umt cell of salid oxide fuel cell(SOFC) that consists of a dense ytlria-stabilized zircoma (YSZ) electrolyte,
a porous nickel-YSZ cermet anode. and a porous strontwm- doped lanthanum manganate(LSM) cathod was
fahricated from using pore former through co-firing techmque. Initial sinlering shrmkage rates of each layer
were idenlified for fabricating SOFC. Heterogenous sintering was very cffective in tailoring shrinkage rate
for three layers. The powder tailoring necessarv for shrinkage rate matching are as follows ; electrolyte of
60% TZ8YS/ 40% TZRY mixture, anode of 51 wt% Ni0/48 wt%(70 wi% TZ8YS/30 wt% UT Zr(,} mixture,
and cathode of 86 LSM/20% UT ZrQ, muxiure. The overall sinlering shrinkage rate differences of (hree
layers using these compositions were maintained in a few percent.
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Table 1. Sintering Shrinkag of YSZ Electrolyte as a
Function of Sintering Temperatures

Sintering Sintered Linear Shrinkage
condition density (%) (%)

1350°C, Shr 96.3 221
1400°C, bhr 97.9 222
1450°C, 5hr 98.0 22.3
1500°C, Shr 98.8 227

g

e CleaTA s 2ds] A9
M YSZ A Aed 2 "ﬁ THE4] 7]
HEA SOFC 7ol aral daf 2 3ol 714
A4 A2 F7Y 4RIl AR 9
te 21 om ilelek gt ol & WA 5
AAYErt oF 95% ]3] o2
%*‘Eﬂ‘ﬁl A71T= ol & 4 9o

te & oe
x i M
o, o w
o o
2 U

ik
=
=

o2y
X

b
e

!

.
Hti ko

o B R O
|
01‘-‘] i
L

S i e
™,
i

153

elﬁ*oﬂfﬂ <15% TOSOH Al ngys Bk
1350~1500°C ®9]a)A AAs e ¢7Ea¢
Table 1o Hlmalget, o] &= q:-].,qoﬂ,q CIERP S
= EZF 96% o449 e UAxEE 2gor A9
AFFFe] J7)F AELE AU £
o] 2B5EF0] oF 22% WL o] A =
S V|ERE FE0 e pEEE A a}dwl-

tEy E4E T dsted B ATdM S

Foke #H39A 2 0.3 ums YSZ, 0.58 pmsl Ni0 5
T} lgAdS A ok 40 pm?l F1FEE A B
£ ALt 844 ZgW A1 FAFAE ol &

HAL gl B AL AT} g AE Axe 5
gk A ELA| gholok ?1-59_2 FFEHA #ok o7 Lee
o] ATVl whg olWZty 7| F A7 JH T
A9 sl 7iFe) %%*EMO 7 Bebdsle] &
sasHU AFE 27|17 oY dAZ|HT) Aok
goiz 4y A k™ QF 713 Frkeled AFAF
4EE AEE B A 71 Azl BlEe] " 2
APYL DEYE 7T L¥ilr] 2% el
th o]E& 7l AEE dEEg) Fofainrs &
L RE G A o] e]ste] Av|Ecin Fslgot”

E A A Fo] § AFATFAE ARG o)fs 2
E*Hi ofl ] Elsl= whe AM% hmo] e AAR Fo

7] #E Zlolch Fig 1 & YSZ s Ho]Zeh N/
YSZ/70 vold 1%@%112& 2= o= 22 E o e}
e TGA B3-S vwad Folth 70 vol%it =le nert
A EATAE BrlelR ol e Estn B ke 5%
AL 71 FATAE A AMgEA g Addesd Ao F
W PEE HoJFoh 731419 o) ¥l Aejo)7] of

F

do,

AxaY T4 dT 275

MASS. %

1Y
71 70vol% pore precursbr\
404 f30% anode powder

T T : r v
[ 100 20 300 400 500 800
Temperature®C

g. L. TGA curves for YSZ electrolyte and NiQ)/YSZ/
paore precursar tapes.

Fi

Eoll, = A A9 % 1 pm A =) Tl ekl Ak
& 7|27 dFel}, o] 71 A E o] Eated YSZ/NY
1 gAFA ] B Ho| 2ot dFEo = A=E A} g
5] 7440l GNP(Glycine-Mitrate Process)H. 2.2 &
kL LSM e AHRaled 252 759 ol do|®
N-BE @ F gEsld BFeo)ZE P48l

HHULER THY 26 EA 2N

1/:4_4 Lo ] AHEFEFO] 22-235%=] WM &
Aol A= Had, &5, =] Bt EHe| =5 ¢
Aate] # 2, 2=]5le] 1350°C oA 5413 BAlAA S
o] 2557 4539 vA+2E Z7 B A}{
a] Fig. 2(a),(hlell dept lok 2214 B 7|24
Aol s8] BAE 7o) ExHEo] 2SS A 5 su
Eri=y

Fig. 3 € 54124 £ 3 cmx3 om FgAR2] YSZ
A dze] ¢HTYEES SEM o2 #2438 vy T
AtZlelu}, HE&/gnlel 2ldbe =018k 1 em» 1 cmél 3
cmx 3 cm Z7]9] @Y HAZ FALAF HH 1 em
x1 cm@l B9 dale Ae g el fRF A
FAl2do] PPssld e 3 cmx3 cm®] B HA=
AlglellA B o] Hajalie fmidde] wagdlglon,
slebe] o] uf - o3t 4 S Mol Aozi
Bl pERge]l BAAY 22 @AM FHEE-S
A2t i), gkl i o] BaliA e nlx| 9k
Aol A ol o ol E Aol FAYP 7]
Tgele E5-F HEojoka| 9, Fig. 3+ velyd shgbm
ol 3£ A Y 27 V|5t Ay doats »olcl
wEbs] Fig, 39| sgbd e Faka) s1lsAlg A g
%, 27 B g3t FdolAY g2 22
Hre] Apole] 2 TG 7hedeln), whek g B3
o 21§ Fdoletd LHFde] SEL AFHA A

o8

A 35 ¥ A 3 5{1998)



276 TR - oY - AAE P - o]

; 100 pm |

Fig. 2. SEM micrographs of polished section of sintered
(a) anode layer and (b) porous LSM cathode
layer.
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Fig. 3. 5SEM micrograph showing the surface of the
lateral crack in YSZ electrolyte layer of the
unit cell.
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