1997#% BT ¥ MERTAE BUE 1997.11.29

Aoy nANHE A5AAE AT 20mol% Gd-doped
CeO; A A AxA #F AT

WA, FF°
LETELEEES

Preparation of 20mol% Gd-doped CeO: Electrolyte
for the Low-Temperature Solid Oxide Fuel Cells

Sun-Jae Kim, Jong-Sun Hwang’
KOREA ATOMIC ENERGY RESEARCH INSTITUTE

Abstract -  Gd-doped CeQ: ultrafine powders were
synthesized by the glycine-nitrate process and then their
sintering and electrical characteristics were analysed using

the dilat

ric and AC imped: s. In the

dilatometric  measurements green  bodies from  the
synthesized powders alter milling shrinked to about 1470T
in appearancé and then expanded thermally with the
increase of the heating temperature, whereas those from the
synthesized powders before milling continuously shrinked to
the temperatures of 1600T. It may be due to the change of

the packing density of the synthesized powders by milling.

In the AC imped ts, the electrical
resistivity of the Gd-doped CeQ; bodies from the as-milled
powders, sintered at 15007  with the increase of the
sintering time, showed the minimum value at the sintering
time of 10h. The minimum total resistivity of the Gd-doped
Ce0: bodies sintered at 1500°C for 10h seems to result from
the lowest activation energy by the combination between

the activation energies for the resistivities at the grain

interior and grain boundary.
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Table 1. The activation energies for the
grain interior and grain boundary electrical
conductivities of the 20mol% Gd-doped
CeO, pellets sintered at 1500C for 10h
and 90h in air.

Sintered at 1500 |Sintered at 1500C
for 10h for Wh
Grain | Grain | Grain | Grain
interior {boundary| interior |boundary
Protected] 0.897eV | 0946eV | 0.928eV | 0.970eV

Not
protected 0900V | 09%eV | 0.924eV | 1052V
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Figure 1. Dilatometric curve for the 20mol%
Gd-d Ce0; pellets after the calcination
at C for 2h
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Figure 2. SEM photos for the 20mol%
Gd~doped CeOr pellets sintered at 1500°C ir(;
air for (A) 2h, (B) 10h, (C) 20h, and (D) %h
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Figure 3. Complex impedance spectra of the
0ol Gd-doped CeO; pellets sintered at
1500°C for various times and then measured
at 20°C in air using AC two-terminal
method
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Figure 4. Temperature-dependencies of the
clectrical conductivities of the 20mol%
Gd-doped Ce(; pellets sintered at 1500°C
for the various times in air (¢: 2h, A 5h,
@: 10h, and [} 90h)
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Figure 5. The activation energies from the
termperature-dependencies of total conductivity
(D, grain interior conductivity (O), and
grain boundary conductivity (&) for the
2mol% Gd~doped Ce(; pellets sintered at
1500°C for the various times

Figure 6. EDS spectra for the 20mol%
Gd-doped CeO; pellets sintered at 1500°C for
(A) 10h and (B) %0h in air



