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Abstract
Novel electrolyte materials of compositions Ca, ,Sm, Ce ,0,-9-Y,0,, Ba  Sr, Ce 0,-5-Y,0,, and Ba  Sm  Ce 0,-6-Y,0, for

oxide, protonic and hybrid ions conduction respectively, (l)iivze beeri sglnthesized viggcozst efféct3ive co—précipitatiorg‘gteéhnique. The
effect of multi ions conduction to enhance the ionic conductivity is observed. Electrochemical properties have been investigated by
fuel cell performance and DC 4-probe method in air and hydrogen atmosphere. Structure, morphology and absorption spectrum are
characterized by X-Ray diffraction (XRD), scanning electron microscopy (SEM) and Fourier Transformation Infrared Spectroscopy
(FTIR) respectively. Average crystallite size is calculated in the range of 27 to 98 nm by XRD. The multi-ion conductivities are
obtained using Hebb-Wagner blocking layer method and found that the materials Ca, Sm  ,Ce 0,-3-Y,0,, Ba  Sr, Ce ,0,-5-

Y203, and Ba, ,Sm_ Ce ,0,-6-Y,0, have conductivities 0.142, 0.083, and 0.193 Sem-1 for 0>£i§1e,2 proténii:, and hybrid ion O,-,
H+, respectively at 6000C. Power densities have been achieved 460, 608, and 752 mWcm-2 for protonic, oxide ions, and hybrid
ions conductor, respectively at 6000C using hydrogen fuel. The water vapors appearance at both sides verifies the hybrid ions con-
duction in Ba, Sm Ce ,0,-8-Y,0, electrolyte material. The obtained results of Ba, Sm Ce  0,-8-Y,0, electrolyte material are
encouraging to use hybrid ion material in solid oxide fuel cell.

The development of nanocomposite functional electrolyte materials with higher power density, good working efficacy is of much
importance in solid oxide fuel cell.
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