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Preparation of Iron Oxide Hollow Column with Manipulative Shape

WANG Xiao-Qian ZHANG Lin* ZHU Shun-Guan ZHAO Jia
(Chemical Engineering Institute, Nanjing University of Science & Technology, Nanjing 210094, China)

Abstract: Iron oxide hollow columns were prepared by hydrothermal method. FeCl;+-6H,0, NaH,PO, and Na,SO,
were used as materials. X-ray diffraction indicated that all of the samples were a-Fe)Os. The samples were
characterized by hollow column morphology with outer diameters of 200~240 nm, inner diameters of 90~120 nm
and heights of 120~150 nm using SEM and TEM observation. The hollow column formation mechanism was
investigated, which showed that the morphology was determined by the reaction time, the the shape and size of
the column by the reaction temperature and pH, length and the width of the column by the concentrations and
ratio of phosphate and sulfate ions. To evaluate its performance as an igniting powder, the mixture of iron oxide
and aluminum was tested by thermal analysis. It turned out that the decomposition temperature of 77 pm sphere
iron oxide, 30 nm sphere iron oxide and 50 nm hollow column iron oxide was 620 °C, 561 °C, 570 C
respectively, and heat release was 517 J-g™, 1090 J-g™', 1 448 J-¢™".
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Fig.1 Fe,0; hollow columns in SEM and TEM images at different magnifications
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Fig.2  Fe)0; hollow columns in XRD patterns and SEM images at different reaction time
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Fig.3 XRD patterns of Fe,0; hollow columns at different reaction temperature,

the SEM image of the Fe,0; hollow columns prepared at 150 °C
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Fig.4 Fe,0; hollow columns in XRD patterns and SEM images at different concentrations of phosphate



2318

528 B

Intensity / a.u.

507 PP VBT PRI,
o i WMMWNW

20 30 40 50 60 70
20/ (°)
@
K5 ALK bR A BRI AR AL T A XRD B SBRIR BAE  10x10 mol - L' SEM K
Fig.5 XRD patterns of Fe,O; hollow columns at different concentrations of sulfate ions,

the SEM image of the Hollow Fe,O; prepared wih sulfate ions (10x10™* mol-L™)
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Fig.6

XRD patterns of Fe,05 hollow columns at different pH value, SEM image of the Hollow Fe,O; prepared wih pH=4
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