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Abstract: In the (LagsCan2)(CrosCoo1)0s (LCCC), which has been using as interconnector materials in
SOFC, Al ions were substituted for Co because ionic radius of Al is similar to that of Co. Because of the
almost identical ionic radius .of Al and Co, the substitution was not thought to be affect the tolerance
factor of LCCC, and the densification behavior, high temperature electrical conductivity and thermal
expansion coefficient were examined as a function of Al concentration. In the cases of the x= 0 and x=
0.02 in (LapgCap2)(CrogsCoo1-xAl)0s (x= 0~0.1), the samples showed the relative densities above >95%
when those were sintered at =1,350C. In the case of the x>0.06 the sintered density deteriorated greatly
at lower sintering temperatures. High temperature electrical conductivity of the samples decreased as the
content of Al increased. Since the valence state of Al ion is unchangeable, while Cr or Co ions contribute
to the electrical conduction by changing those valence states, Al substitution resulted in the decreased
electrical conductivity, Al doping of LCCC was an effective way of decreasing the thermal expansion
coefficient (TEC).
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La(NO,);*6H,0 | caNO.),*4,0 | criNo,),*9H,0 |[ comioa),*9H,0 | AlnNO,),*6H,0

Mixed metal nitrate with distilled water
Add EDTA, CA, NH,OH
Sol-gel —> 300°C, 6h, on the hotplate
Pre-calcination | —> 400°C, using heating meantle
Calcination —> 800°C, 2h
Ball milling —> Ethanol, ZrO, ball(® 5mm), 12h
Sintering —> 1300~1450°C, 2h

Fig. 1. Flow chart of the Pechini process for the preparation of the (LagsCag2)(CrosConi-xAl)O3 (x= 0~

0.1) powders.
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Fig. 2. X-ray  diffraction patterns of the

(LapsCan2)(CrogCoo1)0s powders as a function of calcining
temperature. Calcination was conducted in air for 2 h at
(a) 7007, (b) 800T, (c) 9007, (d) 1,000C, (e) 1,100C.
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Fg. 3. X-ray diffraction patterns of (LaysCao2)(CrodConi-ALJOs
(x= 0~0.1) powders after calcination at 800T for 2 h in
air. (a) x= 0, (b) x= 0.02, (c) x= 0.04, (d) x= 0.06, (e) x=
0.08, and (f) x= 0.1.
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Fig. 4. SEM photograph of the (LaysCaoz)(CrogCon1)Os powder
calcined at 800C for 2 h in air.

+ Perovskite
1 A A - L @
-~ A “ A A A A A ©
2|, 1]
&
E. P A A @
g ©
3 Al A A A
=
. \ A " " (b)
PN I [ I Y SRPIT .
20 30 40 50 60 70 80 9%
20
Fig. 5. X-ray diffraction patterns of the

(LapsCanz)(CrogCop1-xAlx)Os (x= 0~0.1) samples sintered
at 1,350C for 2 h in air. (a) x= 0, (b) x= 002, (c) x=
0.04, (d) x= 0.06, (e) x= 0.08, and (f) x= 0.1.
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Fig. 6. Relative density of the (LapsCagz)(CrosCooi-xAlnOs
(x= 0~01) samples as a function of sintering
temperature. (Hll: x=0, @: 0.02, A: 0.04, ¥: 0.06, ¢: 0.08,
<4: 01).
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Fig. 7. Microstructures of the (LapsCap2)(CrosCopi-xAl)Os (x= 0~0.1) samples sintered at 1,400TC
for 2 h in air. (a) x= 0, (b) x= 0.02, (c) x= 0.04, (d) x= 0.06, (e) x= 0.08, and (f) x= 0.1.
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Fig. 8. Conductivity of the sintered (LagsCagz)

(CrpaConi-xAlJOs (x= 0~0.1) samples measured at 700
and 800C as a function of Al content.
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Fig. 9. TECs of the (LagsCan2)(CrosCoo1-xAl)Os (x= 0~0.1)
samples in the temperature range from 50 to 1,000TC in air.
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