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Catalytic Synthesis of Spindle-type a-Fe,O; Particles in Solution

ZHANG, Xiu-Li LIU, Hui WEI, Yu* MA, Zi-Chuan
(College of Chemistry, Hebei Normal University, Shijiazhuang 050016)

Abstract Spindle-type ultrafine o-Fe,Os particles were directly synthesized at pH=4~7 under the
conditions of boiling reflux in a short time. In this method, Fe,(SO,4); was used as raw material, NaH,PO, as
growth-regulating agent and trace FeSO, as catalyst. Compared to the forced hydrolysis method and
hydrothermal synthesis, the proposed method was of characteristics of simple operation, high concentration,
mild reaction condition, good reproducibility, etc. All kinds of factors that might affect the aspect ratios and

phase transformation rate of spindle-type a-Fe,Oz were studied.
Keywords spindle-type a-Fe,Os; preparation; Fe*” ion; phase transformation; catalysis
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Tablel Synthetic conditions and results of a-Fe,03
C ition of reacti L
No. omposition of reaction (mol/L) Origina pH Reaction time/h Morphology
Fe,(SO.)s FeSO, NaH,PO,
a 05 5x10°° 1.0X10°2 52 15 Spindle
b 05 0 1.0X107? 5.2 36 Sphere+spindle
c 05 5X10°° 1.0X10 2 45 20 Sphere+spindle
d 05 5X10°° 1.0X10 2 7 5 Sphere+spindle
e 05 5x10°° 0.3X10°2 5.2 10 Ellipsoid
f 05 5x10°3 1.6%X10 2 5.2 20 Spindle
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Figurel Catalysisof Fe* on Fe(OH); gel-NaH,PO, system
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B2 &1 PAFESEAE TP SEM I
Figure2 SEM micrographs of the samples obtained under the synthetic conditions described in Table 1

B3 Ykl a-Fe,03 /) SEM i
Figure3 SEM photograph of the spindle-type a-Fe,O3
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Figure4 XRD pattern of the spindle-type a-Fe,03
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Figure5 FT-IR spectrum of the spindle-type a-Fe,0O3
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Figure 6 A high-resolution transmission electron micrograph and the selected-area electron diffraction pattern of a single spindle-type

particle at an ultrahigh magnification
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Figure 7 SEM photographs of a-Fe,Os;synthesized after aging

Fe(OH); gel at different temperature for 0.5 h
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Figure 8 SEM photographs of a-Fe,O; synthesized under
different experimental conditions
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