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ABSTRACT : The effect of reaction conditions on the size and size distribution of superparamagnetic iron oxide
coated with siloxane was big investigated by using dynamic light scattering. The hydrogen bond between the
hydroxyl groups on the surface of the magnetite and silanol was confirmed by FT-IR. The size of nanoparticles
increased with the reaction temperature, but decreased with monomer contents and agitation speeds. There was
not a big difference in size of nanoparticles, prepared by different reaction conditions, but its distribution was in
the range of 14 ~41nm. All samples exhibited the superparamagnetic nature. The magnetic susceptibility of the
nanoparticles increased with the reaction temperature while it decreased with the monomer content and agitation
speed.
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Table 1. Reaction Conditions for Siloxane-Coated
Superparamagnetic Nanoparticles

conditions reaction monomer agitation
sample code temp. (C) contents (g) speeds (rpm)
S1-1 70 10 125
S1-2 80 10 125
S1-3 90 10 125
S2-2 90 15 125
S2-3 90 25 125
S3-2 90 10 150
S3-3 90 10 175
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Figure 1. Apparatus of vibrating sample magnetometer.
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Figure 2. FT-IR spectra of magnetite and nanoparticles coated
with siloxane.
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Figure 4. TEM photographs of nanoparticles coated with
siloxane.
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Figure 5. The number weighted size distribution of nano-
particles coated with siloxane at various reaction temperatures.
The other conditions are in Table 1.
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Figure 6. The number weighted size distribution of nanopar-
ticles coated with siloxane at different monomer contents. The
other conditions are in Table 1.
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Figure 7. The number weighted size distribution of nano-
particies coated with siloxane measured by DLS with the agitation
speed. The other conditions are in Table 1.
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Figure 8. Magnetization curves of nanoparticles with the reac-
tion temperatures.
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Figure 9. Magnetization curves of nanoparticles with monomer
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Figure 10. Magnetization curves of nanoparticles with agitation
speed.
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