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Abstract: The properties of green sheet were investigated in order to understanding an effects of organic
solvent mixture ratio for solid oxide fuel cells fabrication. The purpose of this work is to optimize the
slurry condition using the design of experiment to improve green sheet properties. The elongation
increased with increasing amount of binder and solvent. With increasing amount of solvent, the air
permeability increased but the tensile strength decreased. The best properties of the green sheet appeared
amount of the binder 17 wt%, solvent 35 wt% and powder 48 wt%. The optimum condition of green and
sintered density for solid oxide fuel cells fabrication was obtained in the sample pressured at 800 kgf/cu.
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Table 1. Experimental plan of slurry compositions.
Target
ition| RANGE Airflow |y 1 ga- | Tensil
Composition (Wt%) Visr(:osit)y Permea- (t)ir(;ia Strélrf;g'l
cps bility o
(L/min) (%) | (kegf/crl)
Powder |42~55
Binder |11~22] 789 07 |Max.32 [Min. 30
Solvent |30~4l

g 7lAE 38 AE AXE S8 M8y AFolM 4
A9 HAHo EAAFE 08 wt%s H7iste] & W
oo £ AL S FRIEF Y. uiige
polyvinyl butyral “3-8v}lt] (B74001, Ferro, USA)
Z4 PVB #F 362%, EFd/AEE H 4 @ 1,
resin/plasticizer ¥] 1.8, B 1600& 7} 2 step
g S, #4kAlE M1201 (Ferro, USA), £ul2+=
ol EE A& EFAS AL &8 4
Y A HE S BEd EMY S HEso £ 3
Az EFE AEA AR den F 1o e
gk €88 AzeE B, by, 40, BA4AE F
Alo] M@ ESE F71EF &2 YA e $4H
2 dkgo]l Ao FAEE AdA = 299
Hez £%, 84, B3A A2ayoel BE o] &3
o 1at2 12417 &<t EEd & odkld (100%)&
HA7lete 2a2 12417 B¢ F712 B dEslo A
Z&t e AT €% 2 HHYE F 9H
vlol= WA HIY A2HE HEE FE 06
m/min, 50 me IYAIEE A &g AdEH
2 He3e A=A (DV-II, Brookfield, USA)S <]
43t Ag £% (pmd FE SHss oy
spindled coaxial cylinder type RV-29& AM&3}51
t. 28 ANEE 4% HFdd FFE F 70 x 70
mmZ Agste] 260TelA 2442 & wijlg *
1,380C, 6A1F 24350, /24 LEE o279
el He ol &3te] FAHHALH TUANES] 74
A EAQ dAg ABBE=E B weAEY
(UTM; 3343, Instron, USA)E o] &3 A5,
ad/aAA e vA FZ= SEM (JSM 6360, Jeol)&
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Fig. 1. Response trace plot as a function of slurry
viscosity.
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Fig. 2. Slurry viscosity as a function of mixture ratio.
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Fig. 3. Tensile strength as a function of mixture ratio.
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Fig. 4. Elongation as a function of mixture ratio.
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Fig. 5. Air permeability as a function of mixture ratio.
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Fig. 6. Green sheet and sintering density as a function
of pressure (a) green sheet density, (b) sintered density.
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Fig. 7. Microstructure of green sheet and sintering
sample. (a) green sheet microstructure, (b) sintering
sample microstructure.

a9 7¢ 39 69 28¢ A8¥ 1 AES} 2
A ATEE Geid ageld TUNE 2
$ B2 waldzt H48 s g ¥ 4

T

‘210‘11 1% 94 A4 ﬁ&ﬂcﬂ 7189 #27}
AAEE A F Jon 2249 AU vAF
8 & & gloh

4.8 &

8 mol% Y-ZrO, (TZ-8YS, Tohoh. Co, Japan)
SOFC #sjd& Alzte 228 &3t ¢, vy,
& & Wastoq Az e FAH H: £4

7 olE =¥ E o8 AxT 1 ANES ARF
E, dde % 19 &F 9E, 274 Uk ¥ §
A A3E 248

e W BAEE T 33 Zd vy
(17 wt%), &l (35 wt%), &L (48 wt%)dA 5
¢ JYANE S48 @& F Ader 28 AE ¥
E R 22 9xd glo dx9 AEE= 4 800
kgf/er FHolA HELgE Y.

REFERENCES

[1]1 H. Moon, S. D. Kim, S. H. Hyun, and H. S. Kim,
Int. J. Hydrog. Energy, 33, 1758 (2008).

[2] Z. Wang, ]. Qian, S. Wang, and T. Wen, J. Alloys
Comp., 437, 264 (2007).

[3] T. Suzuki, Y. Funahashi, T. Yamaguchi, Y. Fujishiro,
and M. Awano, J Power Sources, 175, 68
(2008).

[4] Z. Yang, G. G. Xia, and J. W. Stevenson, J. Power
Sources, 160, 1104 (2006).

[5] N. Sakai, T. Horita, Y. P. Xiong, K. Yamaji, H.
Kishimoto, M. E. Brito, H. Yokokawa, and T.
Maruyama, Solid State Ionics, 176, 681 (2005).

[6] H G. Kim, M. S. Koo, J. K. Park. H. Y. Jung, J. S.
Kim, H- W. Lee, and J. H. Lee, Journal of the
Korean Ceramic Society, 43, 85 (2006).

[71 H. Moon, S. D. Kim, E. W. Park, S. H. Hyun, and
H. S. Kim, Int. J. Hydrog. Energy, 33, 2826 (2008).
[8] J. H. You, D. H. Yeo, J. S. Lee, H. S. Shin, H. G.
Yoon, and ]J. H. Kim, J. KIEEME, 19, 1112 (2006).
[9] H. J. Kwon, H. S. Shin, D. H. Yeo, J. H. Kim, and

Y. S. Cho, J. KIEEME, 21, 341 (2008).

[10] J. Y. Kim, S. T. Kim, J. C. Park, and M. ]J. Yoo, J.
KIEEME, 21, 236 (2008).

[11] W. S. Lee, C. H. Kim, M. S. Ha, S. J. Jeong, J. S.
Song, and B. K. Ryu, Journal of the Korean Ceramic
Society, 42, 132 (2005).



