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BaCe0.9-xZrxY0.1O3 thin film elaborated by reactive magnetron sputtering
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Oxygen deficient perovskite structures ABO

3

, with A=Ba, Sr, Ca... and B= Ce, Zr,...,

have been shown to present very interesting proton conduction properties. In particular,

barium cerate and zirconate families are good candidates to be employed as electrolyte

in Proton Ceramic Fuel Cells (PCFCs). The cerate family presents a high conductivity

with a poor stability under the PCFCs condition and the zirconate family offers a high

stability with lowest ionic conductivity in comparison with that of the cerate family. One

solution to increase the ionic conductivity of zirconate is to substitute a small percent on

the B site of Zr by an aliovalent element such as Sm, Y,... In this case, the substitution

creates an array of vacancies and the proton mobility is increased, but the ionic

conductivity still remains inferior to that of the cerate family. Another solution consists in

increasing the stability of cerate family by a double substitution in the B site of the

perovskite structure; the first aims to increase the ionic and the second, to reduce the

reactivity of Ce by a more stable element under the PCFCs conditions. The BaCe

0.9-x

Zr

x

Y

0.1

O

3

 material has been well identified as one of best candidate for PCFCs electrolytes

because of its high proton conductivity with respect to its chemical stability [1].

In previous work, we have synthesized and characterized coatings of barium zirconate

substituted by 16 at.% Y [2] and barium cerate substituted by 10 at.% Y [3] by reactive

magnetron sputtering. In this study we will focus on the synthesis of BaCe

0.9-x

Zr

x

Y

0.1

O

3

as thin films (T < 10 μm) by reactive pulsed DC magnetron sputtering. After a short

description of the experimental devices, structural and morphological features will be

carried out. Finally, the electrical properties of these films are determined by Complex

Impedance Spectroscopy under different atmospheres.
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