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Effect of Preparation Conditions on Magnetite Properties
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Abstract

About thirty specimens of magnetite were prepared by five methods under various
conditions, and characterized by X-ray diffraction, BET surface area measurement, Mss-
bauer spectroscopy, and SEM observation. The dissolution rate was also determined in
three kinds of decontamination reagents: oxalic acid, EDTA, and EDTA~N,H, solutions.

T he morphologies of the products were divided into four groups: sphere, cube, octahe-
dron, and fine particles. Although all of the specimens showed Mdssbauer absorption
spectrum composed of nine peaks which is typical to magnetite, the intensity ratio of the
peak 2 to peak 1, I,/1,, varied with the preparation methods and conditions. The values of
the I,/1, ratio were distributed between 0.5 and 1.9, increasing with the decreasing BET
surface area. The BET surface area was estimated to be 4m®g~! when extrapolated to the
limiting I,/I, ratio, 2. The dissolution rate depends upon both the BET surface area and I,/
I, ratio. These findings suggest that the valence state of iron as well as the surface area
plays important role in the dissolution of magnetite in the decontamination reagents.
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Fig.1 SEM photographs of magnetite

specimens.

1 : Aged iron(II)hydroxide gel

II : Homogeneous precipitate

I : Aged iron(II)hydroxide gel
in the presence of hydrazine

IV : Hydrothermally synthesized

V : Hydrolyzed iron(II) in the
presence of iron(II)hydroxide
sol seed
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