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Table 1 Dopant content in La;_.Sr.:Gai—,Mgy,Os_g.5021y)

Dopant content
Sr/mol Mg/mol

Dopant content
Sr/mol Mg/mol

Dopant content

Sr/mol Mg/mol Specimen

Specimen Specimen

1# (LSGMO0505 0.05 0.05  10#(LSGM1020 0.10 0.20  19%# (LSGM2005 0.20 0.05
2#(LSGMO0510 0.05 0.10  11#(LSGM1025 0.10 0.25  20#(LSCGM2010 0.20 0.10
3# (LSGMO0515 0.05 0.15  12#(LSGM1030)  0.10 0.30 < 21#(LSGM2015)  0.20 0.15

) ) )
) ) )
) ) )
4#(LSGMO0520)  0.05 0.20  13#(LSGM1505)  0.15 0.05 . 22#(LSGM2020)  0.20 0.20
5# (LSGMO0525)  0.05 0.25  14#(LSGM1510)  0.15 0.10.  23#(LSGM2025)  0.20 0.25
67 (LSGMO0530)  0.05 0.30  15#(LSGM1515)  0.15 0.15 24#(LSGM2510)  0.25 0.10
7#(LSGM1005)  0.10 0.05  16#(LSGM1520)  0.15 0.20  25#(LSGM2515)  0.25 0.15
8#(LSGM1010)  0.10 0.10  17#(LSGM1525)  0.15 0.25  26#(LSGM2520) 0.25 0.20
9#(LSGM1015)  0.10 0.15  18#(LSGM1530) . 0.15 0.30 27#(LSGM2525)  0.25 0.25
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Fig. 2 Diagram of crystal structure of ABOs

£z 2 AE Sr.

Mg £ EH#) LaGaOs HH &K EH

Table 2 Lattice parameter of Sr and Mg-doped LaGaOs3;

Lattice parameter

Lattice parameter

Lattice parameter

Specimen Specimen Specimen

a/nm a/nm a/nm
1# 39.00 10% 3917 19% 39.03
2# 39.06 1% 39.21 20% 39.07
3% 39.11 12% 39.18 217 39.12
4% 39.22 13# 39.02 22% 39.20
5% 39.20 14% 39.07 23%# 39.20
6% 39.25 15% 39.10 24% 39.10
* 38.96 16% 39.13 25% 39.13
8# 39.07 17% 39.20 26% 39.20
9# 39.12 18% 39.22 27# 39.22
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Table 3 Impact of sintering time on
relative density of LSGM1520

Sintering technology

Relative density/%

1500 % 6h
1500x12h
1500x24h
1500% 36h

93.3
95.6
97.5
95.4
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Table 4 Activation energies of oxygen-vacancy motion of LSGM for this work (F; and FE>)
and Huang’s results (E, and E5)1

Specimen Ei/eV E>/eV Ei/eV E5/eV
LSGM1005 0.648 0.851 0.642 0.783
LSGM1010 0.767 1.114 0.733 0.993
LSGM1015 0.654 1.028 0.790 1.050
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Ionic Conductivity and Microstructure of Sr- and Mg-doped LaGaOg
SHI Min!, XU Yu-Dong', LIU Ning'; WANG. Can', MAJEWSKI P2

(1. School of Materials Science & Engineering, Hefei University of Technology; Hefei 230009, China; 2.
Max-Planck-Institute for Metals Research, Stuttgart. 70569, Germany)

Abstract: Samples of Sr- and Mg-doped LaGaO3 (LSGM). were prepared by using a solid state
reaction method. The conductivities.of LSGM with various-additions of Sr and Mg were dealt
with. The results show that the ionic. conductivities-of LSGM increase with the increase of = or y
at first, and after reaching a/maximumy, the ionic conductivities of LSGM decrease with the further
increase of x or y. It can be seen that Sr-.and Mg-doped LaGaOgs materials with the highest
conductivity, 0=0.148S/em at 800°Cy are LSGM1520 and LSGM2015. For the two compositions,
LSGM materials are composed of single phase-LaGaQO3 without secondary phases. It can also be
seen that ienic’ conductivities of LSGM increase with the increase of testing temperature and the
curves of In(¢T) with 1/T reveal two straight lines intersecting at T*(T™* is about 670°C) and
activation energy of oxygen-vacancy motion at lower temperatures (T' < T*) is greater than that
at higher temperatures (T > T*).

Key words Sr- and Mg-doped LaGaQg; solid electrolyte; relative densities; ionic conductivity



