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Abstract :

The heating of magnetic nanoparticles under an alternating magnetic field has attracted attention
for magnetic hyperthermia and drug delivery systems for cancer treatment. We propose using the
heating to create organic-inorganic composite microparticles composed of thermosetting resin and
magnetic nanoparticles. By dispersing magnetic iron-oxide nanoparticles in uncured polyfurfuryl
alcohol (PFA) and exposing them to an alternating magnetic field, the nanoparticles’ heating
induces the curing of PFA, forming microscale composites. To improve acid resistance, because the
acid is used as a catalyst for PFA curing, the iron-oxide nanoparticles were coated with silica
before the composite manufacturing. SEM and SEM-EDX analyses confirmed the formation and
structure of the composites, showing the presence of iron-oxide nanoparticles within the PFA
matrix. This study demonstrates the feasibility of using magnetic nanoparticle-induced heating to
create thermosetting resin composites, potentially expanding the applications of magnetic
nanoparticles in material science. We also investigated the temperature dependence of
agglomeration systems of interacting single-domain magnetic nanoparticles. Our study used electron
spin resonance (ESR) experiments to measure how temperature-induced changes in the agglomerate
state affect the peak-to-peak width of ESR spectra (Hpp) and validated these observations through

simulations. Our research shows that the temperature at which magnetic iron-oxide nanoparticles



are completely dispersed probably corresponds to the point where the temperature dependence of

Hpp disappears.
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