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Abstract: One-dimensional(1D) porous Fe-B alloy nanostructures were prepared via reduction of FeCl; with sodium
tetrahydroboride in cetyltrimethylammonium bromide (CTAB) aqueous solutions under an external magnetic field.
The results indicate that the external magnetic field has a significant influence on the formation of the 1D Fe-B
nanostructures, only discrete nanospheres are formed in the absence of the magnetic field. Furthermore, the magnetic
field has also an effect on the crystal structure of the formed Fe-B nanostructures, i.e., amorphous Fe-B alloy is
obtained in the presence of the magnetic field while the polycrystal Fe-B alloy forms in the absence of the magnetic
field. CTAB plays an important role in the formation of the porous nanostructure. The nanostructures were
characterized by XRD, inductively coupled plasma atomic emission spectrum (ICP-AES) and TEM. The results from
the magnetic measurements reveal that the samples prepared under under different external magnetic fields have
different saturation magnetization and coercivity. A possible mechanism is suggested for the formation of the 1D

porous Fe-B alloy nanostructures.
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Fig.1 XRD pattern of the Fe-B nanoparticles prepared in
the 40 mT of magnetic field
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Fig.3 TEM images of the Fe-B alloy nanoparticles with
(A): low magnification and (B): high magnification
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Fig.5 TEM image of the Fe-B nanoparticles prepared in

the absence of a magnetic field
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Table 1 Shape and size of Fe-B alloy nanostructures prepared with different concentrations of CTAB*

Entry Concentration of CTAB / (mol-L™) Shape and size of Fe-B alloy nanostructures
1 0 nanowires composed of solid spheres(diameter: 75~120 nm)
2 0.02 nanowires composed of porous spheres(diameter: 50~70 nm)
3 0.08 nanowires composed of porous spheres(diameter: 70~100 nm)
4 0.16 nanowires composed of porous spheres(diameter: 70~90 nm)
5 0.32 nanowires composed of porous spheres(diameter: 80~110 nm)

* Keeping other typical conditions constant.
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