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ABSTRACT

We evaluate and compare the power generating characteristics of the anode supported SOFCs which have been fabricated from
KIST and FZ-Julich in Germany. The performance and electrochemical property of each unit cell was characterized at the temperature
range of 650-850°C under same operating conditions and its microstructural property was thoroughly investigated via SEM after the
performance test. According to the investigation, KIST- and FZJ SOFC showed different power generating characteristics in their
temperature dependances due to their different design of electrode microstructure, especially the cathode microstructure. FZJ SOFC
showed better performance at high temperature while showed lower performance at lower temperature. From the investigation about
the correlation between microstructure and electrochemical property, we found that the superior performance of FZJ SOFC at high
tempetature was mainly due to its lower cathodic polarization resistance whereas better performance of KIST SOFC at lower
tempetature was mostly attributed to the lower ohmic resistance.
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Table 1. Specification of KIST, FZJ and FZJ-KIST Unit Cells

Structure Anode substrate AFL Electrolyte CFL CCCL
Sample NiO-YSZ NiO-YSZ YSZ LSM-YSZ LSM
~1.0rrlm NIO};I.III ~8H‘m ~20;*Lm ~45};Lm
LCP SpP SpP SP Sp
KIST full cell (pre-sintered at 1100°C)
Co-fired at 1400°C Sintered at 1100°C
~1.5mm ~6ur£1 ~10u£n ~10Em ~6551m
Coat-Mix VSC VSC SP SP
FZJ full cell

(pre-sintered at 1200°C)

Co-fired at 1400°C

Sintered at 1100°C

~1.5mm
Coat-Mix

FZJ-KIST combined cell (pre-sintered at 1200°C)

~6 um ~10 um
VSC VSC SP SP

~20 um ~45 yum

Co-fired at 1400°C (FZJ half cell)

Sintered at 1100°C (KIST cathode)

*Notation: LCP; Liquid Condensation Process, SP; Screen Printing, VSC; Vacuum Slip Casting.
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Fig. 1. SEM micrographs of the fractured surface of each unit
cells after performance test; (a) KIST unit cell, (b) FZJ
unit cell, and (¢) FZJ-KIST unit cell.
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Fig. 2. Current-voltage characteristics of 5x 5 cm” unit cells at
the temperature range of 600-850°C (fuel gas: H,
(3%H,0)=600 cc/min, oxidant: air=1000 cc/min). (a)
KIST unit cell, (b) FZJ unit cell, and (¢) FZJ-KIST unit
cell.
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Fig, 3. Comparison of the current densities of each unit cell at

0.7 V operation condition (Temperature range of 600
~850°C).
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