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Nano-sized magnetic materials display physical and chemical properties which may be
quite different from those of their bulk counterparts and have important technological
and biomedical applications. e
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In order to compare the performance of these magnetic nanoparticles, their magnetic
properties such as saturation magnetization, magnetocrystalline anisotropy, blocking
temperature, and Curie temperature need to be studied in detail.
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Figure 1 Mllustration of a DM complex in water. The size of magnetite
core is exaggerated. The hatched area represents the area of core surface
occupied by a dextran chain.

Xu et al. (2005) App. Surface Sci. 252, 494-500

Iron-oxide (Fe;O,) nanoparticles were synthesized using a co-precipitation technique and
coated with dextran in order to prevent agglomeration and to allow suspension in water.
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Powder x-ray diffraction and transmission electron microscopy were
used to characterize the samples.
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A fit of the room temperature M(H) data to a Langevin function was
used in order to determine the magnetic size of the nanoparticles.
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Using the frequency dependence of the blocking temperature as measured using the ac
magnetic susceptibility allows us to calculate the magnetocrystalline anisotropy

constant.
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Using the room temperature hyperfine field and the zero Kelvin hyperfine field
determined via Mdssbauer spectroscopy allows us to calculate the magnetocrystalline
anisotropy constant.

K = 55.7 + 45.6 k] /m3
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Using the room temperature hyperfine field and the zero Kelvin hyperfine field
determined via Mdssbauer spectroscopy allows us to calculate the magnetocrystalline
anisotropy constant.
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Finally, we compare the magnetocrystalline anisotropy constants as determined from
three different experimental methods.

Method K (kJ/m3)

AC Magnetic Susceptibility 18.7 + 15.3
Maossbauer Spectroscopy 55.7 £ 45.6
Hyperthermia Measurements 40 + 28
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