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Effects of Electrode Microstructure on Polarization
Characteristics of SOFC Anode
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*> Department of Mechanical Engineering, The University of Tokyo,
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An anode support tubular SOFC is fabricated and the dependence of its polarization
characteristics on anode microstructure parameters is investigated experimentally.  Nickel
yttria-stabilized  zirconia (Ni-YSZ) anode supported cell with YSZ electrolyte,
lanthanum-strontium-manganite (LSM)-YSZ composite cathode, and LSM cathode layers is
fabricated by dip coating. High-resolution images of anode microstructure are successfully obtained
by low voltage SEM-EDX and quantified by means of stereology. Cell voltage measurements and
impedance spectroscopy are performed at temperatures of 650 and 750°C. A quantitative
relationship between polarization characteristics and microstructure parameters such as three-phase
boundary length and contiguity is investigated.
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Fig. 1 Schematic of the fabricated cell
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Fig. 2 Cross section of the fabricated cell

Table 1 Fabricated SOFC samples

I Amount of Pre-
Powder Fabrication Poreformer sintering
temp.
C-No Co-precipitation 0 Wt% 1200°C
poreformer
C-9wt% Co-precipitation 9 Wt% 1100°C
C-17wt% Co-precipitation 17 wt% 1100°C
";';"e‘f’ormer Mechanical mixing | 0 wt% 1200°C
M-9wt% Mechanical mixing 9 wt% 1100°C
M-17wt% Mechanical mixing | 17 wt% 1100°C
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Fig. 3 Performance curves for H,= 20 sccm at 750°C.

(a) Co-precipitated and (b) mechanically mixed anodes



[ 1 4k W T R L 28 i o0 R B B 43 B R P T O S R A RO A S o i

|(f0-prccipitai0n. T=750°C, H3:2ccm|
12} (a) J0.4
="K H033
Z 0.8, :
oo P2z
S04 : C-No Poreformer =
- A [ C-9W% 4018,
0.2 2 W s |[— =C17wt% -
"
0.0 Pl . ! 0.0
0.0 0.2 0.4 0.6 0.8 1.0

Current Density [Afcmzl

[h-‘lcchunicul mixing, T=750°C, Hy=2ccm

L2} (b)) 404
1ok s
=} 1033
S 08 :
% 0.6 —‘\ \ -0.2 g
=04 A —— M-No Poreformer]| i g

> P 013,

0.2l - cevneee M-SWt% —

~ ¥} - = M-17wt%

0.0 = ' ' ' 0.0

0.0 0.2 0.4 0.6 0.8 1.0

Fig. 4 Performance curves for H,= 2sccm at 750°C.
(a) Co-precipitated and (b) mechanical mixed anodes

Current Density IAJ’cmZ]

(a) t Hy: 20scem, Expeniment
-1500 - Hy: 20scem, Fithing

—_ o] Hy: 2scem, Experiment

% wool Hy: 2scem, Fitting

5 S Hz _{-‘Qtﬁ-": -Tﬁf—.__}o‘

N 500 4kHz | e SHz Sa
U Ak He J { %

S )
0 : L . L il
0 1000 2000 3000
Zre[m&gl]
-600
(b) iz
-S00 .
.'.}’Fi’j.\'

g0 oy, & 3

E 3001 ;pm‘ >,

'Eg i + Hy 20cem, Expeniment
-200 ﬁg'llz Hy: 20cem, Fitting
-100} i & Hy 2cem, [—.'xpcrimcm

T oMz YT Hy: 2cem, Fitting
0 1000 2000 3000
Zre[mE2]
Fig. 5 Impedance spectra at 0.10A,

(a) C-No poreformer and (b) C- 9wt% anodes

Fig. 6 Equivalent circuit of SOFC
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