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Y,0; #7419 %E 8mol%e 10 mol%® 17t WA Z ow, Ned s SAgy slEede) ke v 2
A3 s VITHATARE AHEIE A E4ES A Ao ws) NAE AErt @A $YEden, A
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ABSTRACT

We controlled the amount of Y,05 additives, 8 mol% and 10 mol%, and the type of carbon pore former, activated carbon and carbon
black, to improve the strength of porous NiO-YSZ anode materials for solid oxide fuel cell. The 3-point flexural strength, porosity
and electrical conductivity were evaluated. As a result, the strength of anode materials with the addition of carbon black was markedly
improved. The strength of NiO-10 mol%YSZ sintered at relatively higher temperature was higher than that of NiO-8 mol%YSZ
materials. The electrical conductivity of NiO-10 mol%YSZ with carbon black was evaluated as much as 10>~ 10°> S/cm at 700°C ~
1000°C in reducing atmosphere.
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Fig. 1. Porosity and flexural strength of NiO-YSZ anode materials with different Y,03 mole ratio, 8 mol% and 10 mol%.
(a) Porosity and (b) Strength was plotted as a function of sintering temperature.

(c) (d)
Fig. 2. SEM micrographs of NiO-YSZ anode materials with different Y,05 mole ratio, (a) 8 mol%, sintered at 1400°C, (b) 10 mol%,
sintered at 1400°C, (c) 8 mol%, sintered at 1500°C, and (d) 10 mol%, sintered at 1500°C, respectively.
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Table 1. Sintering Shrinkage of NiO-YSZ Materials

Specimen name 1300°C 1400°C 1500°C
8Y-AC 74010.1  15.13%0.18  17.14£048
10Y-AC 12.5440.12  17.44%0.12  20.71+0.05
10Y-CB 7.23+0.14  11.56+£0.09  14.41+0.05
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Fig. 3. SEM micrographs of pore former; (a) activated carbon
and (b) carbon black.
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Fig. 4. Porosity and flexural strength of NiO-YSZ anode materials with different types of pore former, activated carbon and carbon
black. (a) Porosity and (b) Strength was plotted as a function of sintering temperature.

© (d)

Fig. 5. SEM and Video micrographs of NiO-YSZ anode materials sintered at 1400°C with different types of pore former, (a) activated
carbon, observed by SEM, (b) carbon black, observed by SEM, (c) activated carbon, observed by Video microscope, and (d)
carbon black, observed by Video microscope, respectively.
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Fig. 6. Flexural strength as a function of porosity in NiO-YSZ
anode materials.
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wska 7bsAdol vk wWebA 10 mol%d Y,057F A7He
SF2AY BE, 71FE0] & ¥ o 2 FdE

¢

A713kIA AT A AR ERS Asirk 24 &
S % duke ERolA B} wEAF AiAEH 1 B
go] lgEnz st |

18 B

E Apoas ZALEE AEZHA(SOFC)S] S544)
AMEEE A NiO-YSZO oA Y,0, E7HA9)
2 7| FA AL GAHIA Y FFE HIA A=
g FA7IE ATE Yt

1. NiO-YSZ &3aA2] ZAEg d4A1717] S8l Y,0;
9 mol%E 7)122] 8 mol%olA 10 mol%® Z7MF-S v
Aulstzle] S o8 F=rt SFEUL, 71FATA
2 HArtsle 71FAFA "7 SREA HEEY S
AHREIE S W 7Y FUd FEER sl F=rt
50~ 80 MPa7}A] Z7}&th.

2. 700~1000°Ce] T2 FAFE-97] slolAM A7NHA=E
£ 249 A7 YRE 10°~10° S/eme] & A7|AE

of f

=2 Jepfgod, 10mol%e) Y,0,5 #7}e NiO-YSZ
S oA FHEEYS 8T FgE A
NAREE A& F AT
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