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H T % 5 bR R 4B 20 ¥ 4R Mn, Fe, Co
RG22, TR0 40 1 2 b a4
T XPS 42T, 3L 2p)s 45X i FIL £ 40U 45 1
'S R, (T L, T4 R I 2ps s 5K XPS

——
- BE%

SR /arb.units

716 714 712 710 708 706

BRPE /arb.units

648 646 644 642 640 638
ZiahE/ eV

T P P A U B L, TR A FE R IR M,
Fe B Co #41 W FP b 2= M 7, MR 4k &5 & g v] LU
SE IX P AN U8 43 S5l R N A R [ = A (M3t AT
M (MAF) B 27281 X B AER R A s R
H T YEFRAR R I H A VA, B AL MY T
¥ m i AR AERA B M3 — M. X Co 4B
ZRE i, AR 0025 H I = AN DU AN 9 AN W T ) 1 1)
MR, AT —BIHH T Co*t B FAERK Co &
TR, B4 5 R 0.15, 0.3 A1 0.5 I, HAE 2
K 53.2%, 36.7%F1 48.6%, WIAHN AL 2% B A
ARIRNA AlgE5COgB7OCOéBSO’ Algf;Cogﬁ%Coé'J{m
HAIZECOdt - Cogh s, AT UL HY, Bl 15 2% B (1 1
I, DAY BSFAEARL b ) AT K

5% /arb.units

786 784 782 780 778 776

LhGRE eV

5 Ndg.gSrg.1Al1—x M;03_s BT VE B XPS i S HAUA 45 9

3.5 EIMERES

K 6 izl Ndg.oSro.1 Aly_ o M, 05_5 F 5%
(1) In(oT)-1000/T HIRK R MLk, Hrh o HHL PR T
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oT = Aexp(—Ea/ksT), 0)

X A HIREGIT R 7, 2 NS a5 A G AL
kg 4 Boltzmann ¥ %(; E, AW S5/ aEE, T Ll
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Abstract

Novel Ndg.9Sr0.1Al1— 5 M;O3_5 (M = Co, Fe, Mn; x = 0, 0.15, 0.3, 0.5) conducting ceramics each with a hexagonal perovskite
structure are prepared using organic-gel method combined with subsequent high temperature sintering. The influences of transition
elements (Co, Fe, and Mn) and their dosages on the structure characteristics and electrical properties are investigated in detail. The
experimental results reveal that well-crystallized Ndg.oSro.1Ali—, M;zO3_s perovskite oxide ultrafine powders can be obtained by
calcining the gel precursors at 900 °C for 5 h. The lattice parameters of sintered ceramics increase with the increase of transition
metal content (x), and they increase according to the order of Co, Mn, and Fe. All the samples are mixed conductors of oxygen
ions and holes in air, and the oxygen ion transport number is enhanced monotonically from 0.32 at 500 °C to 0.63 at 850 °C for
NdAIOs3_s ceramic single-doped with alkaline earth metal Sr, indicating that this material has an electronic-to-ionic dominant transition
in electrical conductivity with measurement temperature increasing. Whereas the oxygen ion transport numbers are all below 0.001 for
the samples co-doped with Sr and transition metals (Co, Fe, and Mn), and their electrical conductivities are absolutely dominated by
p-type conduction. It is found that the conductivity values increase with the increase of x value, and they increase according to the order
of Mn, Fe, and Co, while the change of corresponding apparent activation energies is just the opposite. Ndg.9Srg.1Alg.5C00.503_5
ceramic has the highest electrical conductivity, ~100.8 S/cm at 800 °C, and the lowest apparent activation energy (0.135 eV) in all
the synthesized samples. The observed changes in structure and electrical property in this study can be explained on the basis of the
difference in ionic radii among the doped transition metals as well as the differences in bond energies and covalencies among the M -O
bonds.

Keywords: NdAIlOs, alkaline earth and transition metal doping, mixed conductor, electrical property
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