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Preparation of Sub-micron Amorphous 3-FeOOH by
Low-temperature Neutralization Method in Low Magnetic Field

FU, Xiao-Ming* ZHONG, Yun-Bo REN, Zhong-Ming DENG, Kang XU, Kuang-Di
(Shanghai Key Laboratory of Modern Metallurgy & Material Processing, Shanghai University, Shanghai 200072)

Abstract Iron oxide hydroxide prepared by low-temperature neutralization reaction in zero and low magnetic
field was analyzed with XRD and SEM. The experimental results turned out that spherical and acicular goethite
(a-FeOOH) was prepared in zero magnetic field. Spindly lepidocrocite (y-FeOOH) was prepared in 0.1 T
magnetic field. And its grain size distribution was not homogeneous. Sub-micron spherical Fe; gz3(OH)0500.25
was prepared in 0.3 T magnetic field. Sub-micron spherical misawite (5-FeOOH) of about 100 nm, the crystal-
line state of which was amorphous, was prepared in 0.5 T magnetic field. Fey g33(OH)0500.25 Was an intermedi-
ate product from goethite (a-FeOOH) prepared in zero magnetic field to misawite (5-FeOOH) prepared in low
magnetic field. And the grain size distribution of sub-micron spherical Fe; gz3(OH)os00.25 and spherical mi-
sawite (0-FeOOH) was homogeneous. Besides, the crystallinity of iron oxide hydroxide (FEOOH) was influ-
enced by low magnetic field greatly.
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Figure 1 Diagrammatic sketch of the experimental device in
low magnetic field
1—pH meter, 2—pure nitrogen gas, 3—1.0 mol/L sodium hydroxide solution,
4—thermocouple, 5—rubber stopper, 6—temperature control instrument, 7—
pH probe, 8—electromagnet, 9—stainless steel pipe, 10—quartz glass tube
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Figure 2 XRD of the samples prepared in zero and low mag-
netic field
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Figure3 SEM of a-FeOOH prepared in zero magnetic field
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Figure4 SEM of y-FeOOH prepared in 0.1 T magnetic field
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B 5 03T s Tl 1) Fepga(OH)o50025 1 SEM
Figure5 SEM of Feyga3(OH)o500.25 prepared in 0.3 T magnetic
field
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Figure6 SEM of 6-FeOOH prepared in 0.5 T magnetic field
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Figure 7 Diagrammatic sketch of the nucleating procedure of
FeOOH in zero and low magnetic field

(a) particle pattern of a-FeOOH prepared in zero magnetic field, (b) particle
pattern of y-FeOOH prepared in 0.1 T magnetic field, (c) particle pattern of
J-FeOOH prepared in 0.5 T magnetic field
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