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Abstract: A novel composite material based on mixture of samarium-doped ceria (SDC)-carbonate
was studied as electrolyte in low temperature solid oxide fuel cells. The phase and microstructures of
composite electrolyte were examined by XRD and SEM. The electrical conductivity was investigated
by AC impedance spectroscopy at 400-700°C in different atmospheres. An abrupt change in the con-
ductivity at about 500°C indicates that different mechanisms affect transfer in different temperature
ranges. The conductivity increases with the carbonate fraction above 500°C. The conductivity in reduce
atmosphere is higher than that in oxide atmosphere. An anode-supported fuel cell using SDC-carbonate
as electrolyte was fabricated and tested. The result shows that all the composite electrolytes exhibit
better performance than pure SDC electrolyte. The electrolyte with 20wt% carbonate can achieve the

highest power density of 415mW-cm~2 and an open circuit voltage of 1.00V at 500°C.
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Fig. 1 XRD patterns of SDC and SDC-(Li/Na)2COs

composite powders
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Fig. 2 SEM images of SDC-(Li/Na)2CO3 composite powders with different carbonate contents
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Fig. 3 SEM images of SDC-(Li/Na)2CO3 composite pellets with different carbonate contents
(a) SDC9010; (b) SDC8020; (c) SDC5050



576 To AL A 2 4R 23 %

t/'C
700 650 600 550 500 450 400

\
il e —=—SDC5050
4T e T, —«—SDC8020
\A\. —4—8DC9010
i 0\}:
&

A
.

In( 07/S*cm™+K)
o & A L o v &~ o ®

10 1.1 12 13 14 15 16
7'710°K!

1/°C
700 650 600 550 500 450 400
8 1 1 1 1 1 " 1 1
L ®)
6 ~a
—=»—SDC5050
2 —e—SDC8020
‘T‘ 24 —, '\ —a—SDC9010
g A~ \.\’\
¢ 0A A\ ®
g >
2 .
N
N \-
'E -4_ \.\ \
».
-6 \
-8 T T T T T
1.0 1.1 12 13 14 1.5 1.6
7'/10°K!

B 4 ARG T ARKRREE S A E S HMRHRA Arrhenius H £k
Fig. 4 Arrhenius plots of different composite electrolytes with various carbonate contents in different atmospheres
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