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Effect of Water Vapor Adsorption on Electrical
Conductivity of Ferric Oxide
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Abstract

Ferric oxide, aged for various periods of time and calcined at different temperatures, was
allowed to adsorb water vapor and the effect of the adsorbed water on the electrical conduc-
tivity was investigated.

The amount of water adsorbed after 4 hour—adsorption at 25°C decreases with the time
of aging and calcination temperature of the oxide. The electrical conductivity () at a tempe—
rature (1) is represented by the equation: /=i, exp (— Ew/2k7T) where Eyw is the activation
energy for conduction, k is the Boltzmann constant and 7, is a constant. The oxides calcined
at 200°C show the minimum values of Eyw and 7, and these values increase with the time of
aging of the oxide. This calcination. temperature corresponds to the temperature at which
the oxide begins to transform from an amorphous state to a crystalline state.

The increase of the amount of adsorbed water decreases Ew and 7. The results obtained
from the quantitative measurements of the conductivity with the non-aged oxide calcined at
200°C show that (1) the conductivity at a given temperature increases exponentially with the
increasing the amount of adsorbed water, (2) the activation energy decreases linearly with the
amount of adsorbed water, and (3) Meyer-Neldel’s rule is satisfied. It was concluded that the
adsorbed water acted as a donor center in the ferric oxide.
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