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Table 3 The crystal parameters of Lag 33 Srx(SiO,) O,

x 0.4 0.3 0.2 0.1 0
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Table 4  Electrical performance data of

Lay 35 Sr, (SiO, ) O, ;sintered body
R SR e/(Seem™ ') {E1LAE Ea/eV

=0 2.28X10°° 0. 363
2=0.1 4.837X107° 0.377
x=0.2 5.819X10 ° 0.416
2=0.3 7.248X107° 0.417
2=0.4 1.921 X107 0. 365
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Table 5 The crystal parameters of Lag 33 Nda(SiO, ) O, s
(x=0.1,0.2,0.3,0.4)

x 0.4 0.3 0.2 0.1 0
a=0b/nm 0.9707 0.9709 0.9714 0.9720 0.972 3
¢/nm  0.7194 0.7189 0.7193 0.7201 0.718 8
V/nm® 0.606 350.604 290.602 76 0. 600 330.588 47
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Influence of Sr and Nd doping on performance of apatite
Lay 33 (Si0, )0, electrolyte

CHEN Ya —nan ,YU Jun, HUANG Zhi -liang ., HU Wei - feng ,LU Mian ,TIAN Xing
(School of Material Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China)

Abstract: The urea-nitrates combustion was introduced to prepare the LSO conductor doped three
valence rare earth elements Nd and bivalent alkaline elements Sr at La bits. The synthetic samples were
characterized by XRD, SEM etc, and while the conductivity of the samples was tested and analyzed.
The results proclaimed that there were little effects of Sr and Nd doping on the crystal structure, phase
and morphology of LSO. However, the transport properties of oxygen ion could be improved efficiently by
proper amounts of Sr and Nd dopants. When the doping concentration x was 0. 3, La, 33 M, (Si0,); O, s (M=
Sr.Nd) showed the highest conductivity of 7. 248X 10 * Se cm ' and 1. 782 X10 # S+» cm ! at 500 C. It
showed that Nd doping not only enhanced the ionic conductivity, but also reduced the conduction
activation energy, which was more favorable for application of LSO in intermediate temperature SOFCs
comparing with the Sr doping. It can be concluded that Sr and Nd doped LSO via interstitial oxygen ion
conduction mechanism, which produced a more effect on the conductivity than cation vacancy. The
oxygen ion conductivity was improved because Sr and Nd doping increased the amounts of interstitial
oxygen.
Key words: combustion synthesis; lanthanum silicate; solid electrolyte; doping; ionic conductivity
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