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a b s t r a c t

The Ca(V0.5Mo0.5)O3 perovskite has been prepared in order to study its potential use as anode in SOFC.
The crystal structure has been refined, by neutron powder diffraction, in the orthorhombic Pbnm space
group (no. 62). The electrical conductivity values were over 525 S cm−1 in the studied temperature range
(25–800 ◦C). The sample is stable under reducing working conditions (H2/N2 10:90, 25–900 ◦C). This
orthorhombic phase transforms at 500 ◦C in air to the tetragonal I41/a scheelite phase. This transition is
reversible and, due to the fact that the thermal expansion coefficients of both, the reduced and oxidized
phases, are very similar and match well with those of the other cell components ((10–13) × 10−6 K−1) this
materials are presented as excellent candidates as anodes in SOFCs.

© 2008 Elsevier B.V. All rights reserved.

1. Introduction

Materials with perovskite-like structure are receiving great
attention due to their vast range of possible applications. This
is mainly due to their capability to present both, electronic and
ionic conductivity. Among the huge variety of compounds with the
perovskite-like structure, CaVO3 and CaMoO3 have been observed
to present Pauli paramagnetic and metallic behaviour with one
of the highest conductivity values reported at room tempera-
ture (∼104 S cm−1) [1]. Moreover, oxides with transition metals
from the V or VI groups have been observed to present high cat-
alytic activity for some oxidation reactions. For instance, vanadium
containing oxides are being studied for selective oxidation of hydro-
carbon molecules [2–4] and Mo–V–O oxides are being investigated
for some oxidation reactions due to their lower reducibility and
oxidative dehydrogenation rates [5–7]. On the other hand, oxides
consisting on combination of two transition metals have been
used to enhance the structural stability in different atmospheres
[8].

Nowadays, the development of an adequate anode material for
solid oxide fuel cells (SOFCs) is of great interest. One of the targets
is to obtain a mixed electronic-ionic conductor stable in the anodic
atmosphere and with high catalytic activity for fuel oxidation. In
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this way, Ca(V0.5Mo0.5)O3 is presented as a promising candidate as
anode material.

The crystal structure of Ca(V0.5Mo0.5)O3 has been previously
defined from synchrotron X-ray powder diffraction (SXPD) data
in the orthorhombic Pnma space group (no. 62) with no signs of
long-range ordering of V and Mo atoms into a supercell; it has been
described to be highly conductive and Pauli paramagnetic at low
temperatures (10–300 K) [9].

The aim of this work is to study the stability region of the
Ca(V0.5Mo0.5)O3 phase, to give accurate structural details from neu-
tron powder diffraction (NPD) data and to investigate its thermal
expansion and electrical behaviour under reducing atmosphere, in
order to evaluate its potential use as anode material in SOFCs.

2. Experimental

The synthesis of Ca(V0.5Mo0.5)O3 was performed by the citrate
route. Stoichiometric amounts of analytical grade of the following
reactants: CaCO3, NH4VO3 and (NH4)6Mo7O24·4H2O were dis-
solved in citric acid (10%). The formed solution was dehydrated
leading to an organic resin which was dried at 120 ◦C and slowly
decomposed at 600 ◦C for 12 h. The reactive precursor powder was
calcined first at 900 ◦C, in 5% forming gas, and after at 1200 ◦C in 1%
of H2/Ar.

The initial structural characterization of the obtained products
was performed by X-ray diffraction in a Bruker-ax D8 equipment
(40 kV, 30 mA) in Bragg–Brentano reflection geometry with Cu K�
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