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In the present study, La;_,SryCo03_s (x=0.2, 0.3, 0.4, 0.5) perovskite nano-particles have been successfully
prepared by EDTA-citrate complexing process and the catalytic performance was examined for the soot
oxidation activity. The physio-chemical properties of these materials were characterized by means of
X-ray diffraction (XRD), thermogravimetry-differential thermal (TG-DTA) analysis, BET surface area and
X-ray photoelectron spectroscopy (XPS) analysis, scanning electron microscopy/energy dispersive spec-
troscopy (SEM/EDS) analysis. TG-DTA analysis suggested that, in the temperature range of 350-500°C,
the pyrolysis of metal/nitrate/citrate/EDTA complexes takes place and the single phase La;_,SryC0O3_s
perovskite oxides can be formed at 900 °C and the phase formation has been confirmed by XRD analy-
sis. The surface composition of the samples derived from XPS analysis indicated an impoverishment of
lanthanum content at the surface with the increase of strontium content. For LagsSro4Co03_s sample,
Sr-enriched perovskite surface has been observed along with the more number of surface oxides (M(Sr,

Keywords:

La;_SryCo03_s perovskite oxides
EDTA-citrate complexing process
Soot oxidation

La, Co)—O) resulting in higher catalytic activity for soot oxidation than the others.
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1. Introduction

Solid oxide fuel cells (SOFCs) are the promising energy pro-
duction systems because of their high efficiency, environmental
friendliness and utilization of a variety of the fuel resources [1-7].
In the recent years, perovskite type oxides have received much
attention due to their potential application as SOFC electrode mate-
rials, solid oxide electrolysis cell (SOEC) contact layers between
oxygen electrode and interconnects, gas sensors, oxygen perme-
able membranes and catalyst for steam and hydrocarbon reforming
[8-12]. Some of the advantages with these oxides are (i) the basic
structure can be retained unaltered with variation in composition
and constituent elements and (ii) valence state of the individual
constituents, stoichiometry of the oxide and the defects/vacancies
can be varied widely which in turn tailor the physical, chemical
and transport properties of these oxides [13,14]. Generally, the
functional properties of the perovskite oxides are influenced by
synthesis methods, calcination conditions (temperature, time and
atmosphere)and A and/or B site substitution in the ABO3 perovskite
structure [13-16]. Partial substitution of A-site cations by proper
cations e.g. lanthanum by strontium [17,18] can alter the transport
properties of perovskite oxides. Substitutions in A and/or B sites

* Corresponding author. Tel.: +82 29585532; fax: +82 29585529.
E-mail address: jongho@Kkist.re.kr (J.-H. Lee).

0926-860X/$ - see front matter © 2012 Elsevier B.V. All rights reserved.
http://dx.doi.org/10.1016/j.apcata.2012.09.008

create defects and hence modify the catalytic and other functional
properties [19,20].

Strontium-substitutes lanthanum cobalt oxides
(La;_xSrxCo053_g) with the perovskite structure have been great
scientific interest because of their magnetic behavior associated
with a spin state [21,22], high catalytic activity for oxidation
[23,24] and excellent performance as an oxygen electrode [25,26].
One of the main challenges in developing perovskite catalysts is to
obtain their structures while preserving sufficiently high surface
areas. Generally, the preparation of a perovskite oxide involves a
solid-state reaction of its precursor oxide to form characteristic
ABOj3 structure. This requires a significant exposure of the pre-
cursor oxide to high temperatures, thus leading to a low specific
surface area of the catalyst. These perovskite oxides were prepared
by various synthesis methods like Pechini gel technique [27],
solid state reaction [28], glycine nitrate process [29], microwave
process [30] and the EDTA methods [31] in order to overcome this
limitation have been tested.

Among the various synthesis methods, EDTA-citrate complex-
ing process is a modified Pechini type reaction, is a polymerized
complex method to synthesize a wide variety of oxide materials
[17,32]. Various metal ions in a solution are chelated to form metal
complexes and then these chelates undergo ploy-esterification
when heated to form a ploymetric glass which has metal ions
uniformly distributed throughout. Thereby, the resultant powders
have the nano-scaled particle size and nice compositional homo-
geneity at molecular level.
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