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Crystallographic and magnetic properties of barium hexaferrite thin films prepared by a sol–gel
method were investigated. The resulting precursor solutions were made at 0.2 M. Films were spin-
coated onto Pt(111)/Ti/SiO2/Si(100) substrates, dried and then heated in air at various tempera-
tures. High coercivities were obtained in these nanocrystalline thin films, 4–5 kOe for hexaferrite.
The crystal structures were measured by an X-ray diffractometer (XRD) and magnetic properties
were measured using a vibrating sample magnetometer (VSM) at a maximum applied field of
10 kOe. An atomic force microscope (AFM) was used to detected the grain size and surface mor-
phology. Thermal analysis such as thermogravimetry analysis (TGA) and differential thermal ana-
lysis (DTA) was performed on the dried powder obtained from the Ba ferrite precursor solution.

Introduction For high density magnetic recording, thin films are desired to have high
coercivity and small particle size [1]. M-type hexagonal barium ferrite has been inten-
sively investigated as a magnetic recording medium, because of its high saturation mag-
netization, good chemical stability, and large magnetocrystalline anisotropy, as well as
mechanical hardness. Various preparation methods have been developed, including
sputtering [2], pulsed laser deposition [3], metallorganic chemical vapor deposition [4],
sol–gel method [5], and so on. Recently, the sol–gel method of processing has been
successfully used for the synthesis of ultrafine metallic and ceramic powders. One of the
advantages of using the sol–gel method is the lower annealing temperature that enables
smaller grained films to be grown (e.g., nanocrystalline particles). Ba-ferrite particles of
high purity can be synthesized in a short time utilizing this technique. Recent experi-
ments have shown that barium ferrite thin films can act as longitudinal high-density
recording media as well as perpendicular ones due to their small demagnetization loss
of remanence and the low value of switching field distribution [1]. Longitudinal record-
ing media have been successfully achieved by deposition on sapphire substrate [6].
However, the high cost of sapphire limits commercial application of these films. In this
work, the sol–gel method was used to grow Ba-ferrite on a Pt(111) layer, and crystal-
lographic and magnetic properties of Ba-ferrite thin films have been determined using
an X-ray diffractometer (XRD), a vibrating sample magnetometer (VSM), thermal ana-
lysis such as thermogravimetry analysis (TGA) and differential thermal analysis (DTA),
and atomic force microscopy (AFM).

Experimental Procedures Ba ferrite films were prepared by a sol–gel method. Appro-
priate portions of [Ba(NO3)2] and [Fe(NO3)2 � 9H2O] were dissolved in methanol and
distilled water with the stoichiometric ratio Ba/Fe = 1/10. The solution was refluxed at
80 �C for 24 h. The resulting precursor solution is made at 0.2 M. The films were spin-
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