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Linear thermal expansion and electrical conductivity of titanium substituted LaCrQ; have been studied as
ceramic interconnect materials in high-temperature solid oxide fuel cells. The transition temperature from
orthorhombic to rhombohedral symmetry has a tendency to increase with decreasing Ti content in the
perovskites. At Ti content =(0.2, the phase transition was not observed in the temperature range from room
temperature to 1273 K. Average linear thermal expansion coefficient of the Ti substituted perovskites increased
with increasing Ti content and approaches that of 8 mol%Y,O; stabilized ZrO, electrolyte. Electrical conductivi-
ty of the lanthanum chromites decreased with increasing Ti content.
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Fig. 1. Procedure for the experiment.
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Table 1. Density and Crystal Phases of Specimens
Specimen Density Crystal Phase
g-cm?  |Perovskite| La,Zr,0; | La,Ti,0;
LaCrO4 4.6 © A
LaCrqy 5Tig 0504 4.9 © A
LaCry gTig 103 5.0 @) A
LaCrggTig 204 6.0 @) A
LaCry 7 Tig 303 6.1 © A A

©@ :Main Peak, A :Trace Peak
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Fig. 2. Thermal expansion of LaCr,_,Ti,O; (x=0, 0.05, 0.1, 0.2,
0.3) in various atmospheres.
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Fig. 3. Phase transition temperature of LaCr,_,Ti,O; (x=0, 0.05,
0.1, 0.2, 0.3) in various atmospheres.
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Fig. 4. Relationship between difference of phase transition tempera-
ture and tolerance factor of various substituted ions in LaCry ¢ X ;03
(X=Mg, Ca, Sr, Cr, Co, Ni, Ti, Cu, Zn).

Table 2. Valence Number and Ionic Crystal Radii for Tolerance
Factor Calculation

Valence Number lon Radius (nm)
O -2 0.140
La +3 0.136
Cr +3 0.062
Ti +4 0.061
Co +2 0.065
Ni +2 0.069
Mg +2 0072 |
Zn +2 0.075
Ca +2 0.134
Sr +2 0.144
Cu +2 0.073

Jia, Y. Q., J. Solid. State. Chem., Vol. 95,
pp. 184-187 (1991)
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Fig. 5. Thermal expansion coefficient of LaCr, -, Ti,0; (x=0, 0.05,
0.1, 0.2, 0.3) in various atmospheres (temperature range: 673 K—
1273K).

16 ®: This Work
5 o O:from Literatures
o
58 14f Co
ox ® Ca
5% °
N C
§ % 121 Sr
g0
L XS Ti o
W > L4 f
£ (30 1.0 é) Ni o
Q r g
£S5
08 | |
0.0985 0.0990  0.0995 0.1

Average Cation Size of
LaCry gXg 1Oz and LaCrO; /nm

(a) Average Cation Size

1.6
- e: This Work
S - o o:from Literatures
20 Co
T 5 1.4
o S Ca
S3 ©
25
§C§’ 1.2 o
a5 Ni ST
= >g? o] L ]
TR y
) g
=3

0.8

| | { |
213 214 215 216 217 218
Difference of Electronegativity between
LaCry ¢X, 105 and LaCrO; /-

(b) Electronegativity

Fig. 6. Relationship between thermal expansion ratio and various
parameters of LaCrg X, 0; and LaCrO; (X=Mg, Ca, Sr, Co, Ni,
Ti).
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Fig. 7. Arrhenius plot of ¢7 for LaCr, -, Ti,O; (x=0, 0.05, 0.1, 0.2,
0.3) in various atmospheres.
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Fig. 8. Electrical conductivity of LaCr,_,Ti,O; (x=0, 0.05, 0.1,
0.2, 0.3) in various atmospheres at 1173 K.
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Sr, Co, Ti, Cu).
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