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Preparation and electrical properties of
new mixed conducting ceramics Smi..Sr Al:,Fe; O35

XIANG Jun, CHU Yan-qiu, PENG Jia-fu

(School of Mathematics and Physics, Jiangsu University of Science and Technology, Zhenjiang 212003, China)

Abstract: A series of new perovskite-type mixed conducting ceramics Smi.SriAli.,Fe,03.5 (SSAF) were prepared by the
organic gel method combined with solid state sintering technique. The thermal decomposition and phase inversion
processes of the gel precursors and phase structure of the sinters were analyzed by means of TG—DTA, XRD and FTIR.
The relative density of the ceramics was measured by Archimedes method, and the electrical conductivity of the samples
in air was studied by the direct current four-wire method. The effects of sintering temperature and concentrations of Sr
and Fe on the structures, electrical properties and transport mechanism of the samples were investigated. The results show
that the well-crystallized nanopowders with tetragonal perovskite structure can be obtained by calcining the gel
precursors at 900 for 5 h. With increasing the sintering temperature, both the electrical conductivity and relative
density of SSAF9155 ceramics become large initially and then decrease, and the sample sintered at 1 450  for 5 h has
the highest relative density and electrical conductivity. The electrical conductivities of SSAF ceramics are dominated by
p-type electronic conduction and increase with increasing Sr and Fe doping content. Besides, the electrical conductivities
of these samples increase with increasing temperature in medium-low temperature region and obey the Arrhenius
relationship, indicating that the mechanism of electronic transport is the hopping of p-type small polaron. The apparent
activation energies for SSAF ceramics decrease with increasing Fe doping content, but increase with increasing Sr doping
content.
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Fig.4 XRD patterns of SSAF9155 ceramics powders sintered

at different temperatures for 5 h
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SSAF9155

Average grain sizes and relative densities of

SSAF9155 ceramics sintered at different temperatures for 5 h

Sintering temperature/ D/nm Relative density/%
1300 18.1 77.8
1 400 239 93.0
1450 29.8 95.6
1500 37.9 91.9
1500
1450
SSAF
232 Sr Fe
5 1450 5h
SmgoSro.1Ali,Fe 035  Smi.SriAlosFeosOss  XRD
5 Sr Fe
Sr  Fe
XRD
2

Sr?* (0.158 nm)  Fe** (0.079 nm)
Sm*" (0.138 nm)  AIF* (0.068 nm)
$=0.70 (x =0.10)
x=020 (y = 0.50)

(a)

a—(5m, Sr)Fe),

g b 10,50
.0 i | L._)l =030
T

0 60 70

281%)

SniFe, ALK,

=0, 10

'l A | /|
20 30 40 50) 60 70
2017)

5 1 450 5h
SmySryAlosFeo 5035 XRD
Fig.5 XRD patterns of SmgoSroiAli,Fe,035 (a) and

Smo 9Sro.1Al1,Fe, 035

Smi..SrxAlosFeosOs.s (b) ceramics powders sintered at 1 450
for5h

2 1 450 5h Smi.Sr:Ali,Fe, 03

(Ea)
Lattice parameters and activation energies (£,) in

Smi.Sr:Ali,Fe 03

Table 2

medium-low temperature region for

ceramics sintered at 1450 for5h

Lattice parameter

X y EJ/eV

a,b/nm c¢mm  V/nm?
0.10 0.10 0.312(<700 ) 0.5317 0.7508 0.2122
0.10 0.30 0.236(<700 ) 0.5354 0.7571 0.2170
0.10 0.50 0.195(<700 ) 0.5386 0.7622 0.2211
0.10 0.70 0.200(<700 ) 0.5426 0.7717 0.2272
0.15 0.50 0.209(<600 ) 0.5391 0.7651 0.2223
0.20 0.50 0.234(<450 ) 05401 0.7645 0.2230
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