Thermal resistance of perovskiteswith cerium for methane oxidation
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Abstract — The influence of cerium in perovskites containiag was studied. XRD analysis showed that the
perovskite presented a cubic system but a phassiticm may occur. SEM revealed that the morpholofjpowders
was similar. Element mapping evidenced a homogendistribution of Co, Sr and Ce over CeSrCo and La CEGo.
LaSrCo sample a segregation of Sr was observed.

Catalytic combustion of methane has been widelgstigated as an alternative technology for poweegdion
[1]. Perovskite-type oxides,with general formdg\';,ByB,.,03, has been evaluated on catalytic combustion dtigeto
good heat resistance and their rather promisingigcat moderate temperatures. Since several gato@n be settle in
to the structure either oA or B position, a large number of perovskites can baiobtl. Nevertheless, perovskites
applications are claimed to be limited due to arsgjr tendency to sinter irrespective of their conitpmos [2].
Preparation of ceramic oxides via a route knowncambustion synthesis has been gaining reputatiora as
straightforward process to produce homogeneous, fireg and crystalline powde[3]. The aim of this contribution is
to evaluate the influence of cerium in thgposition in a perovskite containing cobal,’; ,CoO;) obtained by the
combustion synthesis methodology. The perovskitedied were LagCe ,Co0;; Ca sShhC00; and La S ,Co0;
and they are identified herein by their compositiaa for example LaCeCo. All perovskites were otigrized as
prepared by X-ray diffraction (XRD) and the perows& thermal resistance was also investigated Isytéthnique
through heating from room temperature up to 1100S€2anning electron microscopy (SEM) was carrietiouhese
samples followed by element mapping with the olyeadf verifying any morphological or textural méidations.

The XRD analysis obtained at room temperature sHowdy basal reflection corresponding to a perdaeskith
a cubic crystal system. The diffractograms of La@ef®d CeSrCo also present basal reflections cametspg to
Ce0,. These reflections are much more intense in tmapka CeSrCo, consistent with the higher contenthig
lanthanide. As a matter of fact, it may be suggkstat the formation of a Ce@solated phase occurs in detriment of
the perovskite over this sample. These resultcatdithat not the totality of cerium is introdudgedhe A position of
the perovskite, revealing that there might be atdéichcontent that is able to settle in this streettMeanwhile, the
formation of the perovskite phase could not be deteg ruled out; it is possible that such a phasgrésent in low
concentration and/or less than the limit observatibthe technique. The diffractograms of LaSrCtagted at 1100 °C
is characteristic of a perovskite with an orthorlb@ercrystal system, showing a change in the peitvsitructure at
high temperatures. A different behavior can be okeskfor LaCeCo sample, to which only typical reflens of the
cubic system of perovskites were detected. No ege®f the transition from cubic to orthorhombisture could be
registered, suggesting that the presence of cemiu position leads to an improved structural stahilifhe basal
reflections corresponding to the Cefthase remain present in all diffractograms, ewdenthat its inclusion in the
perovskite structure after the synthesis does mmureven at high temperatures. The CeSrCo sanipleves!
reflections compatible with perovskites of cubistgyn and Ce©phase. This evolution would thus suggest that the
perovskite is formed during the synthesis by cortibngeaction. Its absence in the diffractogramatn temperature
is much likely due to its low concentration andtjzée dimension, as initially suggested.

The scanning electron microscopy in the combussigmthesis powders are similar and revealed smalhgr
like fine fragments. At 1100 °C some changes inr therphology occurred and it was then possibleligiinguish
some isolated grains because of the de-sinterimgig@henon [4]. In element mapping it is possiblelserve the
homogeneous distribution of Co, Sr and Ce in CeSt@b Co, La and Ce in La CeCo. On the other handabrCo
sample a segregation of Sr can be observed whaladmogeneity of Co and La is revealed.

In conclusion, the combustion synthesis technidiesva obtaining perovskite with a cubic crystal t&ya. High
temperature promotes the transition of this stmecto orthorhombic. The introduction of cerium [y replacing
lanthanum inA position leads to an improved thermal stabilitythed cubic structure until temperatures up to 190
The Ce in theA position of the perovskite leads to more homogaagmwders. A segregation of Sr was observed for
the structure containing both La and Co.
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