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Fig. 1 Electrical conductivity of
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Fig. 2 Plots of InoeT vs 1000/T for

Lag.6Sro.4Co1~,Fe, O3 ceramics as a function .
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of temperature

& 2 2 Lag.Srp.4Coy—yFe, O3 F§ &/ Ino. T — 1000/T HX KL, EMRBE, o T 5
1000/T MR RIEMUANELR, REEKERBEBRNSRTIFS/ MULTFSEE. HEER
ERAR, lno.T 7 750~800°C EEI N B MBEREEWEXANEMATHME. XETERHT



1 BHiF, %: LaoeSro.4Coi-,Fe,03 MBS FHUTE 135

i T R A R BOREE, EREEE EEAL, ERR P BT M R 0B,

AN HH 5 T /MR F R BTN ESE
B ER €. % InoeT — 1000/T % & th 4
MIRER S #HITELUE, HITEETFE
BIEILEE E.(WE 3). Bi%E Co/Fe LI
#fn, LaoeSro4Coi—yFe,O3 FER Ea M
3.38kJ-mol ! ¥k F| 17.47kJ-mol L.
3.2 ZmBEMIEREYEE

El 4 2k Lag.Sro.4Coo.4Feq.603 i B 7E
NERE TR R RMEYE.  400°C B3R
AT AR AN — R ELRARE, SF
Ui I 450 35 2K B 4 Bl S Y F B R (R AAE
SGHBMARALSUR BN E®s
Mot BRAR X RE . Fifl 25 1R BU A FHE, A e 2
B 2%, [ B4/, = 800°C Bt
o BB EEAE K. EREHRHER

20 125
_.-Ea
16} k. J120
g 12 / 115 &
o 2
< s} 110
4t ﬁlos
o 100
00 02 04 66 9E 1o
A 3 [2065r0.4Co1-,Fe, 0z BEHHTFHH
iGELHE E. EFSBIELHE Eion

Fig. 3 Activation energies for electronic
conduction (E,) and activation energies
for oxygen ionic conduction (Fion) of

Lag. ¢Srg.4Co1-yFe, O3 ceramics
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Fig. 4 Ac impedance spectra of Lao.6Sro.4Coo.6Feo.4Os ceramics at various temperatures
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equivalent circuit of electrochemical cells
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impedance spectrum at elevated temperatures
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Mixed Electronic-ionic Conzductivity of La,¢Sry4Co;_,Fe,O;

Perovskite-tyne Oxides

HUAMG Duan-Fiag!, XU Qing!?, CHEN Wen!?, WANG Hao?, YUAN Run-Zhang?

(1. School of Materials Science and Engineering; 2. State Key Laboratory of Advanced Technology for
Materials Synthesis and Processing, Wuhan University of Technology, Wuhan 430070, China)

Abstract: Lag.¢Sro.4Co1-yFeyOs complex oxide powders were synthesized by a glycine-nitrate
process(GNP). The electrical conductivities and the oxygen ionic conductivities of Lag ¢Sro.4Co1—y-
Fe,O3 ceramics were investigated by DC four-terminal method and AC impedance spectroscopy
using two-terminal blocking electrodes, respectively. The equivalerit circuits for AC impedance
spectra were ascertained with respect to measuring temperature. The electrical conductivity of
Lag.6Srg.4Co03 decreased monotonously with the increase of temperature from room temper-
ature to 900°C, while the electrical conductivities of other compositions increased with tem-
perature through the maximum near 600°C and then decreased. The ionic conductivities of
Lag.6Sr0.4Co1_yFe, O3 ceramics increased with temperature within the whole measuring temper-
ature range. The electrical conductivities and the ionic conductivities of Lag ¢Srg 4Co;—,Fe,O3
ceramics enhanced with the increase of Co/Fe ratio under the same measuring temperature. The
activation energies for electronic conduction and the activation energies for oxygen ionic conduction
of Lag ¢Srg.4Co1—,Fe, O3 ceramics decreased with the increase of Co/Fe ratio. The ionic transport
numbers of Lag ¢Srg.4Co;_,Fe, O3 increased with the increase of temperature and decreased with
the increase of Co/Fe ratio at an identical temperature. Lag ¢Sro.4Co;_,Fe, O3 ceramics exhib-
ited the ionic conductivities of 4.0x10™2 ~6.5%10~2S-cm~! and the ionic transport numbers of
4.6x1075 ~1.5%10~* at 800°C.

Key words Lag.¢Sro.4Co;—,Fe,O3; perovskite-type oxides; electronic conductivity; ionic conduc-

tivity



