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Abstract

Oxide ion conductors are important parts of solid oxide fuel cells (SOFCs)
technology. A major challenge in SOFC development is to produce a solid electrolyte
material with sufficient conductivity which could maintain acceptable low ohmic
losses at intermediate temperatures. Apatite rare-earth silicates with a general formula
RE10x(TO4)603.5 (RE: rare earth, T: Si or Ge) have been attracting considerable
attention as alternative solid electrolyte materials [1] because of their low activation
energy and especially their excellent stability over a wide oxygen partial pressure
range. Among many apatite rare-earth silicates, the lanthanum silicates, exhibit the
highest values of oxide ion conductivity at intermediate temperatures (La;0SigO27: 6 =
4x10° Scm™ at 500°C). It has been found that the observed conductivity is very
sensitive to the doping regime and the cation/anion nonstoichiometry [2,3].

In this paper we report the preparation of Laggs-xSrxSie.yAlyO2e+s5 (Xx=0, 0.45 and
0<y<0.50) via Pechini method. To characterize the precursors, intermediate and final
products, a number of analytical techniques (such as TG, XRD, FTIR and SEM) were
applied. The total conductivity of the sintered samples was measured under air in the
temperature range 175-700 °C using AC impedance spectroscopy. In order to reveal
the correlation between stoichiometry, structure and properties of the compounds,
extensive structural analysis was determined by means of Retvield structure
refinement.

As it is concluded pure  Lagg3SigOz6+s5,  Lag3sSrossSisOze+s  and
Lag 33Sro.45Si570Alp 3002645 Can be prepared after sintering at 1400 °C for 20h while
Lag 38Sr0.455i555Al0.45026+5 and Lag 3sSro.45Sis50Al050026+5 COMpounds contain traces
(<8%) of La,SiOs secondary phase. It seems that an increase in Al content leads in the
production of compounds with altered extend of secondary phase. Laggs-xSrxSie-
yAlyO2+5 (x=0, 0.45 and 0<y<0.50) compounds own hexagonal structure with P6z/m
space group while the existence of interstitial oxygen was reported in all samples.
The highest conductivity values (11 and 14x10° Scm™) were observed for
Lag g3SisO26+5 and Lag 3sSro.45Sis570Al0 3002645, respectively. The electrical conductivity
of these compounds is inextricably connected to oxygen hexagonal channels surface
of the apatite structure.
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