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Abstract : YSZ (8 mol% yttria-stabilized zirconia)-modified LSM {.&SK.19MnOs) composite cathodes were
fabricated by formation of YSZ film on triple phase boundary (TPB) of LSM/YSZ/gas. The YSZ coating film greatly
enlarged electrochemical reaction sites from the increase of additional TPB. The composite cathode was formed on
thin YSZ electrolyte (about 3@m thickness) supported on an anode and then |-V characterization and AC impedance
analyses were performed at temperature betweeiC 7t 800C. As results of the impedance analysis on the cell

at 800C with humidified hydrogen as the fuel and air as the oxidant, R1 around the frequency of 1000 Hz represents
the anode polarization, R2 around the frequency of 100Hz indicates the cathode polarization, and R3 below the fre-
quency of 10 Hz is the resistance of gas phase diffusion through the anode. The cell with the composite cathode
produced power density of 0.55 W/mnd 1 W/cr at air and oxygen atmosphere, respectively. The I-V curve could

be divided into two parts showing distinctive behavior. At low current density region (part 1) the performance
decreased steeply and at high current density region (part 1) the performance decreased gradually. At the part | the
performance decrease was especially resulted from the large cathode polarization, while at the part Il the performance
decrease related to the electrolyte polarization.
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Fig. 1. SEM images of the anode-supported cell sintered at 15300
for 2 h: (a) surface and (b) cross section.
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Fig. 2. Configuration of a test cell.
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Fig. 3. Evolution of electrode resistance (§§ with the number of
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Fig. 4. Impedance spectra of the anode-supported cell with 10 times

YSZ-coated cathode at different Ppof the cathode with maintaining
the constant PH of the anode.

YSZ ¥ 357t SUKE] mel d=sAge] 3hisielon,
800°C, &7 E71E LSM &71=¢] AZAT gro] oF
32.5Qcn? ¢l ¥hA YSZ &5 100 FHI A=Y A$ 0.57
Qen?E oF 5 ZA4H A=AE 7& YeRISITE ol=ist A
o A A% Tl W A EEE gk Lo 7918
AFEA (LapZr,0)9 A Ao b2 vsz IHES 5
Sk AgAEe] Szl 9R1YE o w=ollA] Harteln g u)
Si=

312 9dA Ay

YSZ7F ZHE LSM 37158 A3kt A= AAY AR
AF JHEAE A5 & G AR Al FE S
2RSS WSAZIHA S48t 1 A9E Fig. 4l UE
Uik A3 AR #A)9] Juds 42 1000 Hz o)
(R1), 100 Hz ¥ (R2), 2&8]aL 10Hz (R3)°J&ke] AI7IA
Tho2 A AT AV nFu; Fof H4E (Z) &



d=A71S8t8A, A 49, Al 2.5, 2001 61

e Uehiie ROz 3715 3 dapste] 998 WAy o
e g deRiglch. AREe] YA wF 5 255
R4 Ro= A5 At HEoE Bae) wad sl
Re Wk o), B AP Helrel ofd E=RONG Falo]

RO7} #Asid Ao sidehe sk up Jo=Z Fig. 4
ROE YSZ Z3A Ayl digh JEo= st =3
1000 Hz o)’e] 310} Felx] vehd REe] AgAdE R1
9] 7% AA] RSt tiste] FERs A ghe AEolEE
gz AAA JA7FE YSZ 944 & LSM E71= AakAE
Tﬂoﬂ 1AE YSZ 2Re Etﬂ_ o],Q;QC xis]— AMrog OHH?SL
T 910111 =i fM RIS 2715 B Ay 34 g
B B A ARoEE oH“?fL = T} Wbl 100 Hzl"%
2} 10 Hz 2ol Yeh = wigle] #3di R2} R3= AF
ASto] V‘OVHE AAE F& E 4 ok ©)F 10Hz 4
o] R3] AT F7F diFdAe gk dojes éﬂrOﬂf\it
ko] LSMIYSZ B Ao 2] AIEAE Ag AEels Rl
39o1},19 W\Holo] 0.1 atm ool e 0.01Qen? ©8k]
w9 Ze ZRS o B E Fig. 4] WA ¢Jaus S
A & 4 = R 7ﬂ° A9 0.1 atmo = &7
=& 1xﬂ§W e 01944 E}E AAdEe] o] 9l
= Ao 2 FoEt}, 18R E R1, R2,18]31 R} 2= 27|
ssld ow|E Ags] B4l e BU1e & B W
ohle} A= B I8y 4 fu%d e A9E Y
Ao} gt

R1, R2,718]31 R3] thel AaE<]
715 & VIAE VIR A Aol A S

711 JIEAE SAST A8T = SAEQR] HEke A
ﬂl 7S A7 i VAE —“9&%‘2&&1 ?i%?}

= Z4dsa, o] o Juﬁlf«l L= 14
%“iﬂ ok dYeles ASKTh A @Jﬂé Flg 5>ﬂ Ur
EHIie], Fraitstol %V‘ W RZ= A WASkEA] A
R ot 7Ash R3z FVlske AS Elsiith. &3
19.5% H ZANAH Ha dial 22 3] AFS ek 4
I} REE Fa 7 wje} 22 Aro] 74AE e RE=
Ae] Wsle]A] edgkom R37} sk s AEsioin w

2 R3z 22dY ¥k F 71A gitel] ofgk A3Eo
-1.2
m  10000Hz
1.0+ Temperature : 800°C : 188&22
Cathod : ai
athode gas : air o 10Hz
08k A 1Hz
——97.7% H,+2.3% H,0
----19.5% H,+78.2% N,+2.3% H,0
o OB X 19.5% H,+78.2% Hev2.3% H,0

o4l R1 %

0-0 I 1 2 L i I
0.0 0.4 0.8 1.2 1.6 2.0 2.4

Z (ohm-cm?)

Fig. 5. Impedance spectra of the anode-supported cell with 10 times

YSZ-coated cathode at different PH of the anode with maintaining
the constant Pg of the cathode.
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Fig. 8. Impedance spectrum change of the anode-supported cell
with 10 times YSZ-coated cathode during the cell operation.
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coated cathode.
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