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ABSTRACT

Grain-boundary conduction in the fluorite-structure solid oxide electrolytes such as acceptor-doped zirconia and ceria were reviewed.
The siliceous impurity, even several hundreds ppm, affects the ionic conduction across grain boundary to a great extent. Various
approaches to improve grain-boundary conduction in fluorite-structure oxide electrolytes have been investigated, which include (1) the
scavenging of siliceous phase by the reaction with second phase, (2) the gathering of intergranular siliceous phase into a discrete
configuration and (3) the dewetting of intergranular liquid phase by post-sintering heat treatmtent.
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Fig. 1. Two origins of grain-boundary resistance in polycry-
stalline solid electrolyte: (a) the depletion of oxygen
vacancy and (b) siliceous intergranular phase.
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Fig. 2. Schematic diagram of oxygen ion conduction in oxide
solid electrolyte and corresponding equivalent circuits.
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Fig. 3. Schematic diagram of (a) additive scavenging and (b)
precursor scavenging.
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Fig. 4. Schematic diagram of impedance change by the incor-
poration of Al,O; into YSZ lattices.
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Fig. 5. Dewetting of intergranular phase by crystallization.
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UARAEE st WS AAZTh (1) 1500°C 4r17F
24, (2) 1350°C 20717 €8] +1500°C 4X7r 24, (3)
1500°C 4A17F 27 +1350°C 20417 9279 371#] Wy
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5 £

AzFYolA 2 AgotA A A YAAE
A 2ZA Sio, BeES FA4-TY ppme] R F
ZoXME Al HAH YAAYS F FoB FIHA
715, AMA/AFZE] AWE d3AY. £E7F 72
AAA] AEFLE &3] S = Sioel &g ¢
AREE ZH4E vhg 4 e Wiol B3l o8 9
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SiO, X YA EAEHAR Bdo 2o WE (3) Y
Aol A4S 53 dewetting 52 FZWH o] AA
2 4 AUt} scavenging HHES AT HIHAY AS AE
ol W Ao} AR} LEHEA S A%, Si0, &3
o 3}8tH g Fo] F8 URE g H ook gt
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