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Synthesis of iron-oxide nanoparticles at different temperatures
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Co-precipitation is one of the most wide-spread techniques to obtain nanoparticles [1]. It is
used to synthesize magnetic nanoparticles from their metal salts in a basic medium in inert gas
atmosphere especially nitrogen. The synthesis conditions were seen to have significant effects on the
properties of nanoparticles [2]. In this study, iron-oxide nanoparticles were synthesized in air
atmosphere. The influence of the temperature on their structural and magnetic properties was
investigated. Crystal structure of the synthesized samples was investigated using x-ray diffraction
technique. It was observed that the intensity of the peaks in the patterns and crystallinity increased as
the temperature increased. As an example, the XRD pattern of the sample is given in Figure 1 and the
mean crystallite size obtained from the pattern is 10.8 nm. Morphological observation was made by
transmission electron microscope. The size of iron oxide nanoparticles was found closer to the one
obtained from XRD pattern. Magnetization curves were measured using vibrating sample
magnetometer, and the samples showed superparamagnetic behavior. The magnetic sizes calculated
according to the magnetic data were almost the same for all samples.
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Figure 1. XRD pattern of iron-oxide nanoparticles.
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