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Abstract

X-band EPR spectra on SiCN ceramics, doped with Fe(IIl) ions, annealed at 800 °C,
1000 °C, 1100 °C, 1285 °C, and 1400 °C have been simulated to understand better
their magnetic properties, accompanied by new magnetization measurements in the
temperature range of 5400 K for zero-field cooling (ZFC) and field cooling (FC) at
100C. The EPR spectra reveal the presence of several kinds of Fe-containing nano-
particles with different magnetic properties. The maxima of the temperature varia-
tion of ZFC magnetization were exploited to estimate (i) the blocking temperature,
which decreased with annealing temperature of the samples and (ii) the distribu-
tion of the size of Fe-containing nanoparticles in the various samples, which was
found to become more uniform with increasing annealing temperature, implying that
more homogenous magnetic SiICN/Fe composites can be fabricated by annealing at
even higher temperatures than 1400 °C to be used as sensors. The hysteresis curves
showed different behaviors above (superparamagnetic), below (ferromagnetic),
and about (butterfly shape) the respective average blocking temperatures, (T). An
analysis of the coercive field dependence upon temperature reveals that it follows
Stoner—Wohlfarth model for the SiCN/Fe samples annealed above 1100 °C, from
which the blocking temperatures was also deduced.
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