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ABSTRACT

Solid oxide electrolytes of the MCe;_yGd.Os_,» (M: Ba, Mg. x=0.0—0.20) system were prepared using pow-
ders synthesized by the “liquid mix” method and calcined from the cross-linked polyacryhc polymer. The
specimens were analyzed using XRD and SEM with EDX, and the sintering behavior of the electrolytes and
their electrical conductivity were also studied. Although Mg-cerate is relatively inferior to Ba-cerate in the
sinterability and chemical homogenity(EDX analysis data}, both the Ba- and the Mg-cerate electrolytes at 800
show their maximum cenductivities at x=0.10 and their values are in the same order of magnitude, ie, 3.5+
0.17-10 *(ochm-cm) ™.
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Electrical conductivity.
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Fig. 1. Flow chart of the experimental procedure.
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Fig. 2. TG-DTA curves [or the iom-exchange resin
(BaCes) dried at 110T.
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Fig. 3. XRD patierns of BaCeOs; heated-treated at va-
rious temperature for 3 hours.
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Fig. 4. SEM image of the puffed ash of MgCe,_.Gd,
01z (x=0.15) calcined at 800%C.
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Fig. 5. Particle size distribution of MgCe;_,Gd,O5-,n
{x=0.15) powder caicined at 1100C for 3
hours.
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Fig. 6. SEM image of the ultrasonic-treated powder
of MgCe1_dex03_x,g (X:0.15).

Fig. 7. XRD patterns of BaCei-.GdO5-yz (x=0.15)
heated-treated at various temperature for at va-
rious temperature for 3 hours.
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Fig. 8. XRD patterns of BaCe; ,Gd,05-vp (x=0.10—
0.20) sintered at 15007 for 5 hours.
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Fig. 9. XRD patterns of MgCe:_,Gd,(3 « (x=0.10—
0.20) sintered at 1500T for 5 hours.
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Fig. 10. SEM image and EDX analysis position (1—>5)
of BaCe;_,Gd,05-,z (x=0.15} specimen.
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Fig. 11. SEM image and EDX analysis position (1—8)
of MgCe_,Gd0s-,» {x=0.15) specimen.
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Table 1. EDX Analysis Data (Atomic Percentage of Elements) for Lhe Positions Shown in Fig. 10

Position
1 2 3 4 5
ELMT
Ba 45.996 47.047 43.057 47.766 45.698
Ce 36.396 42,061 34.337 40.461 38470
Gd 17.608 10.892 22.606 11.772 15.832
Table 2, EDX Analysis Data {Atomic Percentage of Elements) for the Positions Shown in Fig. 11
Position
i 2 3 4 5 6
ELMT
Mg 26.048 82.801 46.801 41.611 31531 26.436
Ce 60473 14.567 39.149 43.548 55.561 58.642
Gd 13479 2.632 14.051 14.841 12,908 13.872
A 329 A) 2 FT(1995) —156—
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Fig. 12. Variation of density as a function of sintering
time and temperature {a) MgCeQs, (b) BaCeOs.
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Fig. 13. Electrical conductivity (c*) versus gadolini-
um concentration (x) for BeCe\—,Gd.Os_,» at
800t .
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