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Abstract

Magnetic fluids is a liquid function material that has both
magnetic property of solid and fluidity of liquid. It has received
more and more attentions in recent years because of novel solu-
tions it had provided in engineering, energy, and medical field
etc. The research of magnetic fluids’ technology involves several
subjects, in which the synthesis is the basis of its application. In
this book, the synthesis of magnetic fluids containing carbon
coated iron and iron nickel alloy nanoparticles has been studied.

Transition metals and their alloys have much higher satura-
tion magnetization than magnetite, however, the oxidation of
their nanoparticles had been an obstacle that hinders the applica-
tion of these materials in magnetic fluids, In this book, the
method of encapsulating transition metal nanoparticles into car-
bon membrane has been put forward to prevent the oxidation.

Brief review has been made on the development of preparing
carbon coated metal nanoparticles. According to working princi-
ples of producing nanoparticles by evaporation-condensation
method, and consulting the experimental set-up of previous
works, a modified W-arc blown experimental device was estab-
lished to prepare carbon coated Fe and Fe-Ni nanoparticles.
C; Hs was introduced into the chamber atmosphere during arcing
process to provide carbon sources of encapsulating the material

particle. The modified W-arc blown device provides better con-
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trol and improves both quantity and quality of the encapsulated
products while lowering the carbonaceous.

The carbon coated nanoparticles have been purified with acid
treatment and magnetic separation, and impurities such as un-
capsulated particles and carbonaceous have been wiped off effec-
tively. The structure, phase composition and size distribution
etc. have been characterized by TEM and XRD. The influences
of production parameters including crucible size, current of the
arc discharge, voltage of the arc discharge, ratio of C;H; to He,
current of C;Hs and He, pressure of the chamber on recovery ra-
tio after purification and size distribution of the particles have
been studied.

The formation process of the carbon coated nanoparticles
was analyzed via five steps, which are heating of the arc plasma,
evaporation of the material, formation of cores uniformly,
growth of the particle, and formation of the core-shell structure.
The formation mechanism of core-shell structure of carbon coa-
ted particles was discussed by two steps formation and double
carbon sources model.

The magnetic fluids containing carbon coated Fe and Fe-Ni
nanoparticles were synthesized by complex surfactant according
to the surface properties of the particles. The magnetic proper-
ties of the encapsulated particles and magnetic fluids were inves-
tigated by vibrating specimen magnetometer, and the magnetiza-
tion curves show a lack of hysteresis, characteristic of superpara-
magnetic material. The boundaries of single domain and super-
paramagnetic property were obtained by theoretical analysis.

Then the stabilization of magnetic fluids in magnetic field was
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discussed, and the conditions of maintaining magnetic particles
being dispersed in carrier liquid were achieved.

At last, the conclusions and main innovations of the book
were summarized, and the research works to be continued were

prospected.

Keywords; magnetic fluids; synthesis; iron; iron nickel
alloy; carbon coated nanoparticle; preparation; characterization;

formation mechanism
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