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Abstract

A new approach has been proposed to overcome ¢btrade overpotential problem
in the two-probe Hebb-Wagner polarization cell bgrdatically increasing the shape
factor of the polarization cell. To accurately ewtte the electronic conductivity, a
thick-film of gadolinium-doped ceria (GDC) has bdahricated using the tape casting
technique, which sharply increases the shape faftthre sample. The bulk resistance
of this thick-film cell is about two orders of matude higher than that of a bulk cell.
In contrast to the bulk resistance, the electragl@stance remains nearly constant.
Thus, the contribution of the electrode overpotdntd the total resistance can be
neglected in an in-plane geometry. The measurgghe conductivitiesd,) of GDC
with the in-plane geometry are about 50% highen tthteose of GDC with the bulk
geometry (two-probe technique), and those valuesirargood agreement with the
values of GDC with the four-probe technique. Evkeaugh the contribution of the
overpotential to the total resistance is about 50n%his study, in other cases this
contribution can be much higher. This approach r@uce the contribution of the
overpotential by more than two orders of magnitbgeising the thick-film geometry
in any case, and rule out the overpotential probtethe two-probe technique.
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