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In order to raise the power generation efficiency on a
fuel cell, a perovskite type oxide powder was prepared
using metal acetate. The synthesis was carried out at
compositions between X=0.1 and 0.4 in La; — xSryMnO3.
The average size of primary particles was 0.1 um.
La;_xSryMnO; (X=0.1, 0.2, 0.3, 0.4) were rhombo-
hedral phases. The composition with X=0.3 showed
the highest power generation activity. It was assumed
that the power generation efficiency was raised by in-
crease in the amount of oxygen vacancies and by im-
provement of p-type semiconductor characteristics.

Key-words : Perovskite type oxide, Acetate, Rhombohedral,
P-type semiconductor, Oxygen vacancies
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Fig. 1. Experimental apparatus of solid oxide fuel cell perfor-
mance measurement.
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Fig. 2. XRD patterns of Lay;Sro3MnO; obtained by firing at
different temperatures. (a) 900°C, (b) 800°C, (c) 700°C,
(d) 600°C, (e) 500°C.
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Fig. 3. XRD patterns of four kinds of La;. xSrxMnO; by firing
at 900°C. (a) X=0.4, (b) X=0.3, (c¢) X=0.2, (@) X=0.1.
@ : rhombohedral phase.
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Fig. 4. XRD patterns of four kinds of La;_xSryMnO; by firing
at 1200°C. (e) X=04, (f) X=0.3, (g) X=0.2, (h) X=0.1.
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Fig. 5. TEM photograph of La,;Sry;MnO; powder synthesized
from metal acetate.

Table 1. The Characters of La, _xSryMnO; Powders

-BET median

sample | surface particle

size (unm)

particle

area (m?/g) density

Lao. oSro. 1Hn0s 3.7(1. 1) 6.3 6.3

Lac. eSro. 2Mn0s 5.8(1. 1) 9.3 6.3

Lao. 75ro. sfn0s 5.7(1.3) 6.6 6.2

Lao. 6Sro. «Mn0s 6.2(1.3) 7.7 6.1

The measured samples vere fired at 900°C, the data in
parenthesis means the samples obtained by firing at
1200°C .
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Fig. 6. X-ray photoelectron spectra of La;_xSryMnO; The
values of 653 and 641 eV correspond to Mn 2P, and Mn 2Py,
peaks, respectively. (a) X=0.1, (b) X=0.2, (¢) X=0.3,
(d) X=0.4.
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Fig. 7. Current density-voltage characteristics of fuel cell using
electrodes (La;_xSrxMnQO;) with X=0.1, 0.2, 0.3 and 0.4. Elec-
trolyte : 8 mol%Y,0; stabilized zirconia (1 mm in thickness),
Fuel electrode : (40%Ni0)/(60%YSZ) cermet, Electrode area :
3.14 cm?, Measured temperature : 1000°C, H, : 30 //h.

KD & 5 Ir 25T OMES FIEHALOBBAREI N
Tn5 (E]8)99.

1) KHOBERS TIXEEO—KNTDOZERZE - T
EHEEICRET 5.

(2) BELUBRISTRETFRICHEESS. BEET
B EEERE IS % IKE L CEM-YSZ O mIT5icw
Bd 5.

(3) MEEFETFIAMKEZEILCEVAENS L 02~ & 2h'
(FB—=I) BDERTSH. BRESHF A VELETERTLHE
&4 02 & 2h" BAERTS.

4) SHBEEASETFRAD, BEOT—NLVESEL
THEREGBEIELS.

B) FVERVURVHFA FD 02 & YSZ OEEFEZLL
BEET O~ OFFELETD.

B 9 121000°C CHR B HE 0= KMEROEENET
BEEE (SEM) BEE%#RT. —KNTOEROEKRRE %

. NI-Electronic Library Service



The Ceramic Society of Japan

JEE— fit

Journal of the Ceramic Society of Japan 102 [5] 1994 511

YSZ N B

1

1/202(9) + O(ad)
2. Diffusion
3-1

Ofad) + Vo
3-2.

Ofad) -+ 0o + 2Vm + 2h
4,

h + e~ Null

+ 2h + Oo

Fig. 8. Schematical model of a reaction mechanism in oxygen
molecules over an air electrode.

Fig. 9. SEM photographs of the La;_xSryMnO; electrodes on
YSZ after fuel cell reaction at 1000°C. (a) X=0.1, (b) X=0.2,
(c) X=0.3, (d) X=0.4.
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