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Abstract: Anode-supported solid oxide fuel cell (SOFC) was investigated to increase the cell power dendty at inter-
mediate temperature through control of the cathode structure. The anode-supported SOFC cell were fabricated by
wet process, in which the eectrolyte of 8 mol% Y ,0s-gtabilized ZrO, (YSZ) was coated on the surface of anode
support of Ni/YSZ and then the cathode was coated. The cathode has two- or three- layered structure composed
of (LaygsSr015)0oMNOs,(LSM), LSM/YSZ composite (LY), and LagsSrp4C0o2Feys03(LSCF) with different thickness.
Their single cells with different cathode structures were characterized by measuring the cell performance and ac
impedance in the temperature range of 600 to 800°C in humidified hydrogen with 3% water and air. The cell with
LY 9Qum/LSM 9 um/LSCF 17 um showed best performance of 590 mW/cm?, which was attributed to low polarization
resistance due to LY and to low interfaciad resistance due to LSCF.

Key words: Anode-supported SOFC, Cathode Structure, LaSrCoFeOs, LaSrMnOs/Y ,0Os-stabilized ZrO,, Impedance,
Cédll Performance.
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Table 1. The materials and thickness of the single cell components
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Component Materials Thickness
Anode current collector Ni felt 800 ~ 900 um
Anode Ni/Y SZ cermet 1.9 mm
Electrolyte 8Ysz 20~30um
Cathode LY/LSM, LY/LSM, LY/LSM, LSM, LY/LSCF, LY/LSM/LSCF 20~30um

Cathode current collector

Pt mesh 300 um
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Fig. 1. The schematic diagram of the experimental setup for
electrochemical tests of the single cell.
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Fig. 2. The X-ray diffraction patterns of LSM/YSZ composite,
LSM and LSCF
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Fig. 3. The electrical conductivity of LSM and L SCF as a function
of temperature.

Y

2] § FHL HE5le] g FYFo] YAH(Y. T
o] A 2AF A3, Aslols FEE Frl9 vkdo] Ao
Hom, Zzte] w2 A3d #(R)3} CPE(constant phase
dement, Q) A¥el HME d4d IZ(RQE zt=tt. A
ZAAAL 57 F2= ARy, BE IZ(RQ), (ReQa)7t &
g4z A7 22 Jehflojd. 974 42l R Qe

o 3713 BFAE, Rel sigEch o714 RS dIds

Ae] zFul Joo)] Al walshs gholl slgEr, o 7t
gk A8 R oz uuls 2o AMEE PR,
A g AR JAAe A For vedth o &
FoolN AFEE Rz AT ARAT 71908}

ke Gofol M B R AaBANLSe] A
Fe hERATH,

LSM/YSZEZA (LY)e] FHZE FAe Evhe Yuus 29
Ede vws #FE Fig 4= 700°CA S4E LY/LSM
o] 2%o] IYE @] dFdA AAR, 7= A4 F

e
g

N
3

o

O Horle X rlo 7
2
i

ol
2
ot FlO



F=17185138]7, A 8 A, A 2 5, 2005 91

AS LAsA & F 53 LYsh LsMe] FAE HshA)7|
A FAskn. LYol S5 Rgkol t S8kl &
715e] F3A] FiE sl F/1SW LMol YszE d7t
T A, 3715 A Gl AA Yzt EAlRell e Eeka
B3] A7isket wkg 9ixle A1) A 2
AFEe Zloz Wy H3 op?. A A W el
AT T W YszE AY 24S STHIIA € oA
2 T A7Are] Aspsl dAjska glew, 715 YSze
e AdSINE T4 &2 a3E F7 9ot Fg 42
HR,LYILSM 223014 Ryt Reth 2+ W& vEpf it
OJZ& LY/LSM 254 =0llA A7]steal Ainkgo] bk
dnkern AR v 42 7Hs drisi, Lsmiysz A=
o] Aol A e Aelishs A9 A2ge] A &
9] wEolth, B LY 533 FATE S71Ee] we,
LSMe] A7} st wet Rt Rol A71E S718ksitt.
AL LYFAZE S el meh YSZE Q1% A¥ Hdo] F
7FHAl EmA Abaol 9] o]Fo] oAl F gk ohjel 4k

|

B

4 T T T T
A LY 9um/LSM25 um
LY17 ym/LSM17 um
. & LY25um/LSM 9 um
2t ™

Z'(Qcm’)

4 a
1_ " éald
a L 2 .

a

¢
0 -~ :‘ﬁ i

-
* e

4 5 6 7 8
Z'(Qcm?)
Fig. 4. Impedance spectra of the single cellswith LY/LSM at 700°C
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Fig. 5. Impedance spectra of the single cells with various cathode
layers at 800°C

Table 2. Impedance parameter s obtained after deconvoluting the observed spectra

Nomination Temp.(°C) Ry(Qcm?) Ry(Qcm?) Q(F) Rs(Qcm?) Qs(P) Ro(Qcm?)

600 5.176 3.868 1.31X 10* 31.899 1.68X 102 35.767
LSM 35um 700 5.472 0.986 2.10x 10* 5.908 0.94 < 1072 6.894
800 5.812 0.637 455% 10% 1.071 3.020 1.708
600 7.770 20.154 253x 10° 2.198 0.676 22.352

LY 9um/ 5
LSCF 25 um 700 6.697 6.656 452X 10 1.135 2.107 7.791
800 6.492 0.434 256x 10% 0.987 2.670 1.471
600 5.028 1.540 1.13x 10° 11.288 0.090 12.828

LY 9um/ s
LSM 25 mm 700 4.889 0.539 450X 10° 3.155 0.078 3.694
800 5.109 0.804 443X 1072 0.602 3.7% 1.406

3
LY 9um/ 600 5.107 0.379 3.12X 10 0.444 0.252 0.823
LSM 9um/ 700 5.060 0.142 1.24x 10? 0.152 33.228 0.294
LSCF 17um 800 5.005 0613 271% 10° 0.081 50.787 0.244
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Fig. 6. Performance curves of the single cells with various cathode
at 800°C
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Fig. 7. Microstructure of cell components (a) before and (b) after
the performance test.
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