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ABSTRACT

Line Shaped Solid Oxide Fuel Cell (SOFC) with multilayered structure has been fabricated via direct-writing process. The cell is
composed of the single line-shaped electrode and electrolyte of Ni-YSZ cermet anode, YSZ electrolyte and LSM cathode. They were
processed into pastes for the direct writing process. Syringe filled with each electrode and electrolyte paste was loaded into the
computer-controlled robo-dispensing machine and the paste was dispensed through cylindrical nozzle of 0.21 mm in diameter under
the air pressure of 0.1 torr onto a moving plate with 1.22 mmy/s. First of all, the anode paste was dispensed on the PSZ porous substrate,
and then the electrolyte paste was dispensed. The anode/electrolyte and the PSZ substrate were co-fired at 1350°C in air atmosphere
for 3 h. The cathode layer was similarly dispensed and sintered at 1200°C for 1 h. All the electrode/electrolyte lines were visually
aligned during the direct writing process. The effective reaction area of fabricated SOFC was 0.03 cm’, and the thickness of anode,

electrolyte and cathode was 20 pm, 15 pm, and 10 um, respectively. The s'&n

exhibited OCV of 0.95V and maximum power density of 0.35 W/em~ at 810°C.
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gle line-shaped SOFC fabricated by direct-writing process

1. M = Atk & A5HA Eole dAZIA] FE MEMS 34
7= EEv HejdE ]88 PEMFCY HWES 98
A AEHE AF A (Solid Oxide Fuel Cell : SOFC)= HAAE THE /s flovt, SOFCS 74-¢- PEMFC
Ao} Ahav) 7HA A Qe 1A dUAE A 7]8ket U DEMFCY] vjste] dExxa] A3 glo)z Wiiz
Lo oa AF AR Z b e ux] dbs o] 7bEst7] wiel thest dEVF A18E § deEE
Al ARAA Y g THEAM F2 HIE &S FEHs FA} RIE Has) A7 folstl =& £8HER
ARl WolA 9] Be AR wie] M AuA] ¥ EAo R FAZE Ago] 7hsd 7he FUlE WA
g F2& wa g 53 zAAHNE S Aedhe 2 82 F US B o} dolvAE FAl o &
SOFCe= AAANEE AMEst= 71 1A A5HA 4 & 4 e FEL A A
Hls} ko] Holuh aEx dsld AEHA(PEMFC) AukE o2 SOFCY F&+= A& Aoldh 371A] ojite]
o A A AEAAZ 2 2 3 @A) olEE Al et ADA /AL dukE vA7Re S FEHE ©
A7 7Y FUE AREA w9 AR 32 YA L 23 gong x| AUs AzFPS oz g
olFHY T 2L 4F AR AHY F4% v 53] SOFCe] &¥slole T4 EASY ¥ 74
A AT Aol g =7t A S st gloH [0 vl 7l FAY e 28 Az Jlso] ¥
olof }gHE Ut Ao 1&H Mol HasH H sttt dAl SOFCE] A|zol oA 71 duby oz A}
£HoIA T JYE AXHL 23Y ZHYE ol &= W
TCorresponding author : Jooho Moon Wt HlolZ AN 285 el AU WY 5
E-mail : moon@yonsei.ac.kr o] U}’ o)eet WhH e Tt 8t HE He A

Tel : +82-2-2123-2855 Fax : +82-2-365-5882

fg

—425—

o= A3t 238 9 vlo]=Z SOFCHA L8



484

426

T - AF -

o535 - ols)e

Fig. 1. Schematic pictures illustrating the processing machine for robo-dispersing used for fabricating the integrated planar SOFC.
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Fig. 2. Cross-sectional SEM image of porous PSZ substrate
manufactured by LCP granulation process.
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Fig. 3. Reological behavior of each constituent paste with the
varying binder concentration.
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Fig. 4. The resulting line by anode and electrolytes pastes dispensed from the pastes with varying rheological behavior (pressure:
0.1 torr; nozzle size: 210 um; moving speed: 1.22 mm/sec); (a) anode with 10 wt% ethyl cellulose, (b) electrolyte with 10 wt%
- ethyl cellulose, and (c) electrolyte with 8 wt% ethyl cellulose.
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Fig. 6. Cross-sectional SEM images of line pattern formed by dispensing process; (a) line with 45 pm thickness and (b) line with ~70

um thickness in which delamination is observed.

Fig. 7. Cross-sectional SEM images of direct-write fabricated SOFC unit cell after sintering.
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Fig. 8. The discharge properties of the single-line shaped
SOFC fabricated by direct writing properties at 755°C
and 810°C with hydrogen as fuel and air as oxidant gas.
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