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Abstract

LapsSro2GacsMgo»0s s-based solid electrolytes in which Mg site was partially substituted by Fe, Co
or Ni (0.05, 0.1, 0.15 at.%) were fabricated by conventional solid state reaction and their sintered
densities were above 949 of theoretical density. X-ray diffraction analysis and microstructure
observation for the sintered specimens were performed. The ac complex impedance were mcasured at
400C to 1000T in air and fitted with a Solatron ZView program. The electrical conductivity of
LaosSro2GansMgo2Os-s—based solid electrolytes substituted by Fe, Co or Ni was higher than that of pure
LaosSto2GagsMgo20s.5. The electrical conductivity of LansSroGaosMgomNioisOs-s electrolyte was 3.4x10 °
Sem'™' at 800°C and the highest value of the whole electrolytes.
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Schematic  diagram for the fabrication

process of the solid electrolytes.
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Table 1. Composition and relative density of the

samples.
Sample Composition Relative
density
LSGM LagsSro2GagsMge20s-s 94%
LSGMF5 | LaosSro2GassMgo.isFeoosOs-s | 99%
LSGMF10| LaosSro2GassMgo.1Feo1Oa-s 97%
LSGMF15| LaosSro2GaosMgoosFeo.50s-5 94%
LSGMC5 | LaosSrozGaosMgo.isC000s035 | 95%
LSGMC10| LagsSreoGaosMgo.1Coo.103-5 99%
LSGMC15| LapeSro2GaosMgoosC0o0.15035 | 99%
LSGMN5 | LaoeSro2GaosMgo. 1sNiogsOs-s 99%
LSGMN10} LaosSro2GassMgo.iNio.1O3-5 98%
LSGMN15! LagsSro2GagsMgooesNio.1503-5 99%
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Electrical Conductivity (Scm ™)
Temp.

LSGM |LSGMFS5 |LSGMF10|LSGMF15|LSGMC5 |LSGMC10|LSGMC15] LSGMNS | LSGMN10 | LSGMN15
400°C  |5.6x10°] 62x107° | 24%107* | 1.9410° | 2210 | 1.3x10™ | 36x107° | 1.4x10° | 1.7x107™ | 2.1x107°
500C  |2.9x107°]3.8x10 | 1.3x10° | 6.4x10° | 122107 | 46x107 | 8.0x10° | 1.3x107* | 7.8x10™ | 6.7x107°
600°C  [21x10°*] 2.1x107 | 4.7%107° | 1.6%107 | 55107 | 1.4x10™° | 15%102 | 7.1x107* | 2.9x107° | 1.4x10°2
700C  |63x107|5.8x107° | 68x107 | 2.1x1072 [ 1.6x107° | 3.3x10° | 22x107 | 23107 | 7.0x10° | 2.5x107°
800°C |1.5x107%| 1.1x102 | 92x107 | 2.1x107 | 3.4x10 % | 64x107 | 29x1072 | 55x10° | 13x102 | 3.4x10°2
900°C  |35%107°| 1.5x102 | 111072 | 201072 [ 62x107° | 1.1x107 | 3.1x102 | 1.0x102 | 1.9x10° | 39x10°
1000°C 63107 1.9x102 | 1.4x107 | 2.1x1072 | 9.4x10° | 1.6x1072 | 365102 | 1.7x102 | 24x102 | 4.9x107?
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