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Abstract
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The overall aim of this study is to establish the inter-relationships between key
processing parameters, phase formations, microstructures, dielectric properties and magnetic
properties of the novel multiferroic ceramic-nanocomposites in the BiFeO5-Pb(Mgq,3Nb,/3)05-
PbTiO; (BF-PMN-PT) system. All samples will be fabricated by using the modified mixed-
oxide method via a bimodal particle size packing concept (i.e. a combination between
micronsized BF + nanosized PT and nanosized PMNT powders) and will be carefully
characterized by several techniques including thermogravimetric analysis (TGA), differential
thermal analysis (DTA), X-ray diffraction (XRD), scanning electron microscopy (SEM),
dielectric and magnetic measurements. It can be seen that that XRD patterns for all samples
showed a considerable amount of Biy(Bijo4Feos4)O04 phase. This indicates the chemical
reaction between Bi,O; and Fe,O; during the BiFeO; formation process. Moreover, it should
be noted that the overall microstructure of composites are totally different from those
observed in the BF-based solid—solution case. SEM micrographs pointed out a
heterogeneous microstructure with bimodal grain size distribution, consisting of dark color

grains (ferrite grains) and light color grains (ferroelectric grains). For magnetic properties, the



coexistence of BF and PT phases reveal magnetic hysteresis loops, showing
superparamagnetic behavior. On the other hand, BF-PMN and BF-PMN-PT exhibit

ferromagnetic compare with anti-ferromagnetic BF.
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