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ABSTRACT

The doped-ceria is a strong candidate material for an intermediate temperature SOFC. However, the mechanical strength and the
magnitude of electrical conductivity need to be increased at low sintering temperature. In this study, to improve both properties, 1 at%
of Mg, Ca, Cr, Fe, Co, Ni, Cu, Ga, and Zr were added to the GDC20 (20 at% Gd-doped Ceria) and sintered at 1350°C that is 250°C
lower than 1600°C. With addition, the relative density of the sintered sample increased. Fe, Co, Ni, Cu, Ga doped-GDC20 showed
high relative density over 92%. Among them, Ga doped-GDC20 showed the most improved sinterability. The conductivity of doped-

GDC20 increased by ~10 times at 300~700°C.
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Fig. 1. Schematic diagram of specimen fabrication and charac-
terization.
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Fig. 2. Typical impedance plot of GDC20 with 1 at% Fe, measured
at 300°C in air (square symbols) and calculated data (star
symbols) from idealized equivalent circuit.
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Fig. 3. Relative sintered density of GDC20 with various 1 at%-

dopants, sintered at 1350°C for 5 h.
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Fig. 4. SEM image of fractured surface of GDC20 with/without 1 at%-dopants, sintered at 1350°C for 5 h; (a) GDC20, GDC20 with
(b) 1 at% Fe, (c) 1 at% Co, (d) 1 at% Ni, (e) 1 at% Cu, and (f) 1 at% Ga additions (bar = 5 um).
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Fig, 5. Impedance plot of GDC20 with 1 at%-dopants, measured
at 350°C in air under 2 V dc bias. The points correspo-
nding to the resistivity values of doped samples were
indicated at the x-axis.
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Fig. 6. Temperature dependence of the electrical conductivities
of GDC20 with various 1 at%-dopants, measured at
300~700°C in air; (a) total conductivity and (b) grain
conductivity.
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