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Abstract

Hydrous ferric oxide gel obtained by mixing ammonium hydroxide and ferric nitrate
solution at 90°C was aged in water at 25°C and calcined at various temperatures up
to 400°C, and the effect of aging and calcination on the electrical conductivity of the oxide was
investigated.

The conducting current, 7, decreases by the adsorption of oxygen on the oxide and ¢ at
a given temperature, 7, is formulated by the equation: i=i, exp (—Ep/2kT) where Ep is
the activation energy for conduction, k is the Boltzmann constant and 7, is a constant. From
these facts, the conclusion can be drawn that hydrous ferric oxide is an n-type semiconductor.
The conductivity decreases with increasing time of aging and calcination temperature.
The minimum values of Ep and 2, are obtained at a range of the calcination temperature
from 200°C to 300°C where the oxide transforms from an amorphous state to a crystalline
state. [p and log 7, decrease linearly with the increase of the amount of bound water in the
oxide calcined at 110°C. On the basis of these results, it was suggested that the bound
water forms the donor-center in the ferric oxide.
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