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a b s t r a c t

Polycrystalline samples of La0.6Ca0.4Fe1−xNixO3 (x = 0.1, 0.2, 0.3) (LCFN) are prepared by liquid mix method.

The structure of the polycrystalline powders is analyzed with Xray powder diffraction data. The XRD

patterns are indexed as the orthoferrite similar to that of LaFeO3 having a single phase with orthorhom

bic perovskite structure (Pnma). The morphological characterization is performed by scanning electron

microscopy (SEM) obtaining a mean particle size less than 300 nm.

Polarization resistance is studied using two different electrolytes: Ystabilized zirconia (YSZ) and Sm

doped ceria (SDC). Electrochemical impedance spectroscopy (EIS) measurements of LCFN/YSZ/LCFN and

LCFN/SDC/LCFN test cells are carried out. These electrochemical experiments are performed at equilib

rium from 850 ◦C to room temperature, under both zero dc current intensity and air. The best value of

area specific resistance (ASR) obtained is 0.88 � cm2, corresponding to the La0.6Ca0.4Fe0.9Ni0.1O3 material

using SDC as electrolyte. The dc fourprobe measurement indicates that La0.6Ca0.4Fe0.9Ni0.1O3 exhibits

fairly high electrical conductivity, over 300 S cm−1 at T > 500 ◦C.

Crown Copyright © 2008 Published by Elsevier B.V. All rights reserved.

1. Introduction

Solid oxide fuel cells (SOFCs) are considered promise devices

to convert energy that exhibit main advantages such as high effi

ciency and low environmental impact [1]. The energy conversion is

direct without any intermediate phase. The most common materi

als for the SOFC are oxide ion conducting yttriastabilized zirconia

(YSZ) for the electrolyte, strontiumdoped lanthanum magnanite

(LSM) for the cathode, nickel/YSZ cerment for the anode, and doped

lanthanum chromite or refractory metals as interconnect materials

[2].

Srdoped LaMnO3 (LSM) has been widely studied for decades

as a cathode material, primarily due to its relatively high electro

catalytic activity for O2 reduction and good thermal and chemical

compatibility with Y2O3stabilized ZrO2 electrolyte [3]. Chemical

reactivity at high temperatures between LSM and YSZ leads to the

formation of the pyrochlore, La2Zr2O7 (LZO). The formation of LZO

reduces cathode performance because it has significantly lower

conductivity than LSM or YSZ at fuel cell operating temperatures

[4].

The traditional SOFC operated at high temperature up to 1000 ◦C

presents some problems related to the cost of the materials and

fabrication. Therefore, an important research is to get lower cost
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components for operation temperatures under 800 ◦C [5]. So, new

materials exhibiting good performance at lower temperatures for

conductivity, chemical and mechanical compatibility should be

obtained.

Perovskite oxides have general formula ABO3 where A site may

be occupied by rare earth, alkalineearth, alkali or other large

ions and B sites are usually filled with transition metal cations

[6]. They have attracted much attention because of their utility in

several electrochemical processes such as SOFCs, oxygen sensors

and membranes for oxygen separation. Cathode of SOFCs should

have highelectronic and ionic conductivities, adequate porosity,

thermal and chemical compatibilities with the electrolyte, and

longterm stability [7]. In this way, mixed ionic and electronic con

ductors (MIECs) exhibit main advantages [8].

In the Ln1−xAxFeO3 (Ln = lanthanides and A = alkalineearth)

system when Fe is substituted by other transition metal ions, inter

esting transport properties have been observed. In this way, when

the Fe fraction is higher than 0.5 the materials exhibit a high elec

tronic conductivity as was observed for the La0.6Sr0.4Fe0.8Ni0.2O3

phase in which a conductivity of 435 S cm−1 at 800 ◦C was obtained

[9,10]. Otherwise, it is known that LaNiO3 has a very high elec

tronic conductivity at room temperature. Calcium is another

effective dopingelement at the Asite of ABO3, with lower cost

[11]. Moreover, calcium could be a good candidate because of

the similarity of its ionic radius with La3+ which could give

rise to higher stability than that of strontium substituted phases

[6].
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