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Extended Abstract

In this work the magnetic, structural and morphological properties of iron oxide magnetic nanoparticles (IOMNP) are
presented. The IOMNP are synthesized by thermal decomposition method, subsequently samples are separated in three batch,
first (M1) is coated with oleic acid, second (M2) is bare magnetite and third (M3) is coated with carbon. TEM images for all
the samples are presented, in this it is possible to see that IOMNP are spheroidal with a mean size of 30 nm. The electron
diffraction of samples can be indexed using Fe;O4 diffraction planes.

Magnetic properties were measured using a VSM at room temperature. Results shown that magnetic saturation is higher
for sample coated with carbon and lower for sample coated with oleic acid in comparison to sample M2 (no coated),
indicating that oleic acid could increase the magnetic dead layer around the nanoparticle[1]. Result also show a higher
magnetic remanence in sample M2, indicating a possible aggregation of nanoparticles [2].

The size distribution, morphology and aggregation state were analyzed using SAXS. The SAXS patterns were analyzed
using the Porod law [3]. It was observed that only the Porod law is needed to fit all data for sample M2. For sample M3 it is
observed a knee around g = 0.159 nm’!, it is related with the mean particle size. For g-values over the knee the Porod law is
satisfied. For g-values below this knee, particle size distribution and structuring are responsible of scattering. For the higher
g-values scattering is governed by the background.

Another important structural parameter obtained from saxs curves are the correlation length (1), the correlation surface
(S) and the correlation volume (V). These parameters were calculated using SASFit software. Results shown that 1, S and V
are higher for sample M2, indicating higher particle size.

For fitting the overall curve for sample M3, the analytical expression for the scattering of polydisperse spherical particles
and a mass fractal structure factor (S(g)) was used [4]. Results shown that mean particle size for M3 sample is 11.44 nm

Finally, to apply this IOMNP in magnetic hyperthermia, specific absorption rates (SAR) experiments were performed
measuring the heating curve (T vs t) at different field amplitudes and f = 260 kHz. Results shown that sample M3 (carbon
coated) exhibits a higher SAR in comparison with M2 sample (bare magnetite). The last is in accordance with magnetic
results, where magnetic saturation of sample M3 is higher that sample M2.
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