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Fig.1 XRD patterns of Fe-B nanoparticles: (a) by solution
method, (b) by reverse micelle method—as synthesized,

and (c) by reverse micelle method - 10 min after synthesis
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Fig.2 Morphology of Fe-B nanoparticles synthesized by solution
method: (a) TEM and (b) HRTEM
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Fig.3 TEM images of as-prepared iron-boron nanoparticles
obtained by reverse micelle method: (a)first graph and (b)

after 2 min radiation of electron beam
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Fig.4 Morphology of particles in Fig.3 after keeping in air for 2
days: (a) TEM and (b) HRTEM
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Fig.5 EDS line scanning spectra of Fe-B nanoparticles by

reverse micelle method
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Table 1 ICP results of Fe-B nanoparticles prepared by

solution and reverse micelle methods

Method Fe/at% B/at%
Solution method 82.2 17.8
Reverse micelle 65.1 34.9
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Fig.6 Hysteresis loop of Fe-B nanoparticles (a) solution method

and (b) reverse micelle methods
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Microstructure and Magnetic Property of Fe-B Nanoparticles Prepared by Solution
and Reverse Micelle Methods

Li Ting, Tang Ruihe, Yu Ronghai
(Key Laboratory for Advanced Materials of Ministry of Education, Tsinghua University, Beijing 100084, China)

Abstract: Fe-B nanoparticles were synthesized by using solution and reverse micelle methods. The structures, the B contents and the
magnetic properties of the particles have been characterized by XRD, TEM, ICP, VSM, etc. It is found that the difference in magnetic
properties of Fe-B nanoparticles fabricated by the two methods is mainly caused by the structure, the B content and the particle size. The
Fe-B particles fabricated by solution method are crystalline with a size range of 20~70 nm, and the B content is about 17.8 at%; and the
Fe-B particles prepared by reverse micelle method are usually non-crystalline with a size much smaller (about 5 nm), the B content is about
34.9 at%.
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