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Abstract

Title:Research and application of magnetizing characteristics of spinel ferrite magnetic fluid

Ferromagnetic fluid is a new kind of functional material, which is widely used nowadays. The
magnetic characteristic of the ferromagnetic fluid is the basic of its use. So it’s absolutely
necessary for us to carry out a series research to work out the stability problem of it.

Fe304 is a complex ionic crystal composed of Fe?*, Fe3* and O* by ionic bonding, with the
structure similar to that of spinel crystal structure. Ferromagnetic particles are about 10nm in
diameter and can be approximated as magnetic single domain, when it is configured as a magnetic
fluid with the basic carrier fluids and the active agents, the thickness of the magnetic domain wall
in the magnetic process of the crystal state can be regarded as a change.At the same time, the
stability of magnetic fluid is essential for its performance and long-term preservation. The density
of the solid phase nanoparticles differs greatly from that of the basic liquid and tends to settle
under the action of gravity. Surface effect and interface effect leads to the surface of nanoparticles
with a large amount of free energy, thus it is a spontaneous process on nanoparticles settling even
agglomeration. Once settlement and agglomeration occur, the overall performance of
ferromagnetic fluid will be affected, or even be out of condition. Therefore, it is necessary to
evaluate the settlement and agglomeration.

This paper is mainly focusing around the research about the magnetized characteristic of
ferromagnetic fluid and the application of our research findings. In this paper, the magnetization
process of ferromagnetic fluid is studied and modeled. The experimental results are tested by a
magnetic balance. The theoretical and experimental results are in good agreement. The following
are our mainly study results.

1. From the research of the magnetized characteristic of ferromagnetic fluid, we find the
optimum concentration of the magnetic powder with the fewest cost of magnetization energy is
about 25%~35%

2. Through our modeling and experiments about the thickness of the domain wall and its
magnetizing process, we find the relationship between different chain structures of the
ferromagnetic fluid and the field strength. Also, we achieve to control its chain structures.

3. According to our experiments, we invent a new kind of writing device and magnetic
writing brush, which improve the weaknesses in currency magnetic sketchpads and water jet cloth.
It also improve the artistic expression and test our research findings effectively.

Keywords: spinel ferrite; magnetic fluid; stableness; magnetic sketchpad; coercive force
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