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Studies on the magnetic Properties of Fe;O4@ SiO,
Core-shell Microspheres

Yong Hui Li, In-Bo Shim, and Chul Sung Kim*

Department of Physics, Kookmin University, Seoul 136-702, Korea
Fax: +82-(02)-910-5170 E-mail address:cskim@kookmin.ac.kr

Magnetic microspheres consisting of Fe;O04@SiO, have attracted attention as
Bio/Medical application for its low coercivity, high saturation magnetization, and
chemically stabilization. Microstructures of Fe;O4@SiO, spheres were prepared
according to the previously reported method '\ Crystal structure of Fe;0, core is
determined to be a cubic structure with space group of Fd-3mZ. Fe;04@SiO, core-
shell structures were confirmed by TEM as shown in Fig. 1. The magnetization
measurements were carried out using VSM. According to the analysis of M-H curves
at room temperature (RT), the saturation magnetization of Fe;O4 and Fe;04,@SiO,
microspheres are determined to be 77.0 and 17.0 emu/g, respectively. In order to
analysis of the local hyperfine interactions in Fe ions, we obtained >’Fe Mossbauer
spectra at RT. The Mdossbauer spectra for the samples were composed of two six-line
hyperfine patterns. The hyperfine fields obtained from Mdossbauer spectra of Fe;O, are
Hys = 488 and 457 kOe, and Fe;O0,@SiO, spheres are Hyy = 487 and 449 kOe. The
fitted data apparently verified that the prepared Fe;O4 and Fe;O0,@SiO, samples have
magnetite [Fe’"]a[Fe* Fe’]50,. It is noticeable that the Mossbauer absorption area
ratio between 16d and 8a site of the Fe;04@SiO, shows enormous change compare
with that of Fe;O,4, as shown in Fig. 2.
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Fig. 1 TEM images of Fe;0,@SiO, Fig.2 Mossbauer spectra of Fe;O, and
microspheres. Fe;04@Si0, microspheres at RT.
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