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Abstract

The effect of strontium content on microstructure in (&g _,)FeQ; (LSFO) ceramics was investigated. It was observed that grain size
increased as strontium content increased: mean grain sizesjofrfdr 60% strontium content and Gudm for 80% strontium content were
observed in LSFO ceramics after 12%04 h sintering.
© 2003 Elsevier Ltd and Techna Group S.r.I. All rights reserved.
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1. Introduction 900°C for 4 h with a heating rate of X@/min. The calcined
powder was then milled and pressed to pellets 12 mm in di-

Research and development of solid oxide fuel cells ameter and 2 mm thick. The pellets were sintered at 1150

(SOFCs) has received much attention recefitiyl]. SOFCs and 1250C for 4 h with a heating rate of T@/min in air

are energy-conversion devices that produce electric poweratmosphere. The pellets were cooled at a rate 6ICIfhin

via the electrochemical combustion of fuel. There are three after sintering soak time. Microstructures were analyzed by

parts in a SOFC, including the electrolyte, the anode, and thescanning electron microscopy (SEM).

cathode. A dense electrolyte is needed to prevent gas mix-

ing, whereas the anode and cathode must be porous to allow

gas transport to the reaction sites. The electronic and ionic

conductors (LaSr—,)CoQO; (LSCO) and (LaSr—,)MnO3

(LSMO) are receiving great attention as cathode and inter- SEM photographs of the as-fired LSFO ceramics after

F:onnecuon matenal_s for SOFGS—9]. Increased porosity . 1150°C/4 h sintering are shown ifkig. 1 Porous pellets
in such a cathode increases gas transport to the reaction

sites in the electrolyte. In this study, the effect of strontium With sub-micron grains were formed in these LSFO ce-

. . . ramics. This means that 115G/4 h sintering is not high
content on microstructure in (L8r_,)FeQG; ceramics has . L
. . enough for grain growth and densification in LSFO ceram-
been investigated.

ics. Some regions of blurry grains (RBG) without clear
grain boundaries formed in LSFO at= 0.25, 0.35, and
0.4. The size of RBG decreased as strontium content de-
creased. SEM photographs of the as-fired LSFO ceramics
after 1250 C/4 h sintering are illustrated ifig. 2 Pores
were found in LSFO ceramics with = 0.2 and 0.25. In-
creased porosity is needed in a cathode of SOFC to increase
the gas transported to the reaction sites in the electrolyte.
Pores were not found in LSFO ceramics witk= 0.35 and
0.4. The mean grain sizes of LSFO ceramics are listed in
* Fax: +886-6-2050523. Table 1 Mean grain size of 6.im for 80% strontium con-
E-mail address: ycliou@mail.ksut.edu.tw (Y.-C. Liou). tent and 2.4um for 60% strontium content were observed

3. Results and discussion

2. Experimental procedure

(La,Sr_,)FeG; with x = 0.2, 0.25, 0.35, and 0.4 were
prepared by solid state reaction from oxides and carbonates
The powder mixtures were milled in distilled water with alu-
mina balls for 24 h. After drying, the powder was calcined at
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Fig. 1. SEM photographs of the as-fired (ISm_,)FeQ; ceramics after 1150C/4 h sintering withx = (A) 0.2, (B) 0.25, (C) 0.35 and (D) 0.4. (with a

magnification value of 2000).

in LSFO ceramics after 125@/4 h sintering. Grain size in-

ing. This means lower temperature is needed for grains to

creased as strontium content increased. This is the same as igrow in (La,Sr;_,)CoO; ceramics. Higher temperature is

our other studies of (L&r_,)CoGs, (La,Srh_,)MnO3 ce-
ramics, and in Chou’s studyt 0] of La;—,Sr,Cop2Fey sO3
ceramics. In (LaSr;_,)CoOs ceramics, 6-1m RBG size
for 60% and 15-2pm for 80% strontium content formed
after 1250°C/4 h sintering. While in (LaSr_,)MnOj3 ce-
ramics, mean grain size did not exceedr with a stron-
tium content between 60 and 75% after 140M4 h sinter-

Table 1

Mean grain size of (LgSn—,)FeG; ceramics sintered at 125C for 4h
(in pwm)

Lanthanum content 0.2 0.25 0.35 0.4
Grain size 6.1 4.7 3.6 2.4

needed in (LaSr_,)MnOs ceramics. In Chou's study of
La;—Sr,Cop 2FengO3 ceramics, mean grain size increased
about 12 times from 1.8m for 20% strontium content to
21.9um for 80% strontium content after 125G/4 h sinter-

ing. All of these studies show that more strontium content
makes grain growth easier at the same sintering temperature.

4. Conclusion

Mean grain size of 6.jum for 80% strontium content
and 2.4um for 60% strontium content were observed in
LSFO ceramics after 125C/4 h sintering. Grain size in-
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Fig. 2. SEM photographs of the as-fired (ISm_x)FeQ; ceramics after 1250C/4 h sintering withx = (A) 0.2, (B) 0.25, (C) 0.35 and (D) 0.4. (with a

magnification value of 3000).

creased as strontium content increased. This is the same ad4] N.Q. Minh, Ceramic fuel cells, J. Am. Ceram. Soc. 76 (1993) 563.

in (La,Sr;_,)Co0s and (La Sr—,)MnO3 ceramics.
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