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RESUMEN

Muestras policristalinas de YBaCo,0,. fueron obtenidas por el método estandar de reaccién
en estado s6lido y sus propiedades morfolégicas fueron cuidadosamente estudiadas. La
composicion quimica del compuesto fue obtenida usando espectroscopia de dispersion de
rayos X. Los resultados indican que las muestras tienen una composicién quimicacercanaala
molar. A su vez, el analisis morfolégico por medio de microscopia electronica de barrido
(SEM) indica que las muestras son policristalinas con tamafiosde granode 5 pm.
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Método de localizacion, Algoritmo Dist-Bug, robot mévil, incertidumbre en la medicién,
estimaci6n de posicion, integracion de sensores.

ABSTRACT

Polycrystalline YBaCo,0,. samples were obtained by solid state reaction standard
method and their morphological properties carefully studied. The EDS spectrum of
an YBaCo,0,. polycrystalline sample . The analysis of the chemical composition of
the YBaCo,0,. samples showed that their cationic contents were very close to the
nominal ones. The obtained single crystals were hexagonal prisms of sizes up to
Spm.
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1.INTRODUCTION

Recently. cobalt-containing oxide phases have
attracted a considerable attention due to their
valuable properties, including a high level of
oxygen ionic and electronic conductivity [1-3],
high catalytic and electrocatalytic activity [3],
magnetic ordering [4,5] and superconductivity
phenomenon [6]. Thus, studies on new cobaltite-
based materials with improved functional
characteristics are a very important issue. In
recent years, a new class of complex oxides with
a common chemical formula LnBaCo,0; (Ln -
lanthanoid or Y) were synthesized [7,8]). The
crystal structure of these compounds, firstly
reported for HoBaCo,0; 7], was found similar to
hexagonal Ba,Er;ZngO;; [9]. This lattice
comprises layers formed by two different types of
cobalt-oxygen tetrahedra, (Col)O; and (Co2)0,,
which are connected by corners and
characterized by different bond lengths. Such a
feature was interpreted as favoring actual
ordering of the cobalt cations in different
oxidation states [7]. The long-range charge
ordering between Co2" and Co3’ ions, below
210-220 K, and its influence on physical
properties were reported earlier for another
__family of layered cobaltites, LnBaCo,0s (Ln -Y,
Tb, Dy, Ho) [10,11].

In this work, the morphological properties of
new mixed-valence cobalt oxide YBaCo,0; is
reported.
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2. EXPERIMENT

Powders of YBaCo,0; (YBCoO) were obtained
from stoichiometric mixtures of  Y,0s,
Ba(CH;COO0), and Co,0; reactants. After mixing
the constituents thoroughly in an agate mortar,
the resulting powder was slowly heated in air (8
5 °C/min) up to 1200 “C and calcined for 48 h.
After this process was accomplished, the sample
was cooled slowly inside the furnace to ambient
temperature. No reaction occurred between Co
and the Pt crucible as it was corroborated by X-
ray diffraction (XRD). The black single phase
YBCoO powder was grounded and then pressed
into pellets (-3 cm in diameter and thickness -3
mm) which were finally sintered at 1300 °C for
1lhin air.

3. RESULTS AND DISCUSSION

The analysis was carried out on an unreacted
starting mixture of reactants in stoichiometric
amounts to resemble the synthesis conditions.
The total reaction may be written as follow:

|Ba(CH;CO0):](5)+1/2[Y205)(s)+2[Co:0s] (s)+13/4(
02](g)[YBaCo.07](s)+4[CO:)(g)+3[H:0)(g)

The EDS spectrum of an YBaCo,Ozs
polycrystalline sample after reacting the powder
at 1200 °C in air for 48 h using a Pt crucible
followed by slow cooling to room temperature is
presented in Fig. 1 (a). The analysis of the
chemical composition of the YBaCo,40;.5 samples
showed that their cationic contents were very
close to the nominal ones. In addition, no traces
of Pt, (confirming the absence of noticeable
reaction between the sample and the Pt crucible)
or other impurities as Fe or Ca were detected in
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any of examined samples. Figure 1 (b) shows the
corresponding SEM image of this sample. The

obtained single crystals were hexagonal prisms of
sizes up to Spm.

ull Scale 614 cts Cursor. 0.000 keV

Figure I. SEM image (a) and EDX analysis (b) of a polycrystalline sample of YBaCo040;.5.

4. CONCLUSIONS

Polycrystalline samples of the new cobaltite
YBaCo40;.5 were obtained through standard
solid state reaction and their morphological
properties carefully studied. The analysis of the
chemical composition of the YBaC0,0;.5 samples
showed that their cationic contents were very
close to the nominal ones. To summarize, we
have investigated the morphological properties of
YBaCo,0;.5in detail.
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