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Magnesium ferrite (MgFe204) is one of the important magnetic materials for technological applications. Recently
it is more applicable in achieving local hyperthermia when compared with other ferrites . However, it is
necessary to coat the particles with another materials in order to make them biocompatible and suitable for specific
applications. In recent years, silica has been widely used as a coating material, because it is nontoxic,
biocompatible, optically transparent, chemically inert, and has a well-known surface chemistry @, In the present
study, we report large scale synthesis of monodispersed silica coated magnetic nanoparticles generated by facile
chemical method. MgFe,O4 nanoparticles were prepared using the single step ultrasonic spray pyrolysis process.
The particles were synthesized at 700 °C from nitrate precursor aqueous solutions. Then these nanoparticles coated
with silica layer were prepared by hydrolysis and the condensation of tetraethyl orthosilicate (TEOS) using HCI
as a catalyst, with the nucleation of the formed silica on the surfaces of the MgFe,O. nanoparticles that were
characterized sing XRD, FE-SEM, TEM and VSM etc.

It can be seen in XRD patterns (Fig. 1) that MgFe.O4 was successfully coated with silica while the crystal structure
was remained unchanged. The coated pattern also exhibited a hump near angles 26 between 20 °C and 25° which
indicating the presence of silica in the surface of nanoparticles. It can be clearly revealed from TEM images (Fig.
2) that all the particles are highly spherical in shape. A layer of silica was coated onto the dispersed nanoparticles
using hydrolysis and the poly-condensation of TEOS in the presence of an acidic catalyst. The coating process
resulted in a relatively homogeneous amorphous layer, clearly visible on the surface of the crystalline
nanoparticles. Occasionally, some individual silica gel were also present. Relatively better coverage of silica on
big size nanoparticles than small particles; however, the coating looks rougher compared to uncoated surface. The
saturated magnetization value (Ms) for silica coated sample was 11 emu/g which was lower compared to the
uncoated sample (16.8 emu/g). This large margin of saturation magnetization decreased due to the effect of
amorphous silica layer coated on the MgFe2O4 nanoparticles when the introduction of a non-magnetic material
shell (i.e. silica) has led to a dilution of the MgFe,04 nanoparticles magnetic behavior due to the additional mass
of the silica shell.

Reference:

[1] Franco et al., J. Appl. Phys. 109 (2011) 07B505.
[2] Bojana et al., Ceramics International 38 (2012) 6636-6641.
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Structure and Magnetic Properties of Fe-Al Alloy Single-Crystal Thin Films Formed on MgO(001) Substrates
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Fig. 1 (a-1)-(d-1) Out-of-plane and (a-2)—(d-2) in-plane XRD
patterns of FegyAl,, films deposited on MgO(001) substrates at (a) RT,
(b) 200 °C, (c) 400 °C, and (d) 600 °C. The intensity is shown in
logarithmic scale.
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Fig. 2 Substrate temperature dependences of (a) a, ¢ and (b) A6k,
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ZECHR 1) M. Ohtake, T. Kawai, Y. Asai, M. Futamoto, and N. Inada: IcAUMS 2014, A6-10, Haikou, China, 29th Oct. 2014.
2) T. Kawali, T. Aida, M. Ohtake, and M. Futamoto: INTERMAG 2015, ED-05, Beijing, China, 14th May 2015.
3) T. Kawali, T. Aida, M. Ohtake, and M. Futamoto: J. Appl. Phys., 117, 17A303 (2015).
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Magnetostrictive behavior of Fe-Al(001) single-crystal films
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Fig. 1 Magnetostrictive behavior measured for (a) FegyAly
and (b) FeggAlyy (001) single-crystal films along (a-1 and b-1)
bce[100] and along (a-2 and b-2) bec[110] under various
magnetic fields.
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Characteristics of Fe-Co films deposited on Si substrates by PLD method
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Anomalous Nernst effect in Fe-based thin films
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Fig. 1 Geometry of the grain boundary in the soft magnet.
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CoPd-CaF, J~/ 7' T = = 7 —#RBEMERR O 3 J AR R o
(2} 1E 3 Co & Pd & DR DFZEL

ELVLIESE, fRERDE, AIWIREE, A iisg
(EEREATT)
High-frequency complex permeability of CoPd-CaF, nanogranular soft magnetic films
depending on CoPd nanogranule composition
M. Naoe, A. lizuka, N. Kobayashi, T. Iwasa
(Research Institute for Electromagnetic Materials)
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1) Naoe et al., IEEE Magn. Lett., 5, #3700404 (2014). 108 Fre agzc (H2) 10"°
2) Ohnuma et al., J. Magn. Magn. Mater., 310, 2503 (2007). Fig. 1 Complex pegmeabil)i,ty spectra of the

3) Kobayashi et al., J. Magn. Soc. Jpn., 23, 76 (1999). hard axis of (Cog 74Pdg 26)30-(Cag33F0.67)20 film.
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Magnetic properties of FeSiBNb thin films
Y. Takeuchi, Y.Fujiwara, M. Jimbo®, K.Maeda, T.Kobayashi
(Mie Univ., ™Daido Univ. )
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Fig.1 Dependence of the saturation Fig.2 Dependence of the coercive force on
magnetization on annealing temperature. annealing temperature.
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1) N. Kobayashi et al. : J. Magn. Magn. Mater., 188 (1998) 30.
2) M. Jimbo et al. : J. Appl. Phys., 117 (2015) 17A313.
3) #71% K. Inomata et al.: J.Magn. Magn.Mater.,31-34 (1983)1577.
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Soft Magnetic properties of Fe-base thick amorphous alloy sheets
T. Sato” Y. Koyama® Y. Nakamura®
1) SACO Limited Liability Company 2) Tokyo Institute of Technology
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Fig.1 Core loss/frequency vs frequency. Fig.2 Photomicrographs for 50 1 m (a), 25 u m(b)thick roll side.
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Proposal of Large -Scale Production Method for Thick Amorphous Sheet
T. Sato
(SACO Limited Liability Company)
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