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Study of ion transport mechanism in ultra-thin electrolyte membrane for low
temperature operation of solid oxide fuel cell
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The correlation between the crystal structure, Y203 concentration [Y], and
ionic conductivity o associated with the thinning of the YSZ film was examined. In bulk YSZ, o is
maximized when [Y] is about 8 mol%, however it was found that the [Y] showing the maximum o was
found to be a lower concentration for thin YSZ. For more details, the activation energy A of o
depends on the crystal structure of YSZ, and o increases when [Y] < 8 mol%, however, the cubic
structure stabilized due to the structural change from cubic to monoclinic phase, and A decreased
with decreasing the [Y] even at low concentrations of 8 mol% or less.

In addition, since cubic YSZ depends on [Y] in the low temperature range (400 ) and is larger than
the reported value in the high temperature range (1000 ), it is clear that the carrier diffusion
inhibition mechanism differs between low and high temperature ranges.
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