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Abstract: To investigate the influence of spinel structure and sintering temperature on the functional
properties of BaTiO3/NiyZny_Fe>O4 (x =0, 0.5, 1), NiFe»,O4, ZnFe,O4, and Nig 5Zn( 5Fe,O4 were
in situ prepared by thermal decomposition onto BaTiO3 surface from acetylacetonate precursors.
As-prepared powders were additionally sintered at 1150 “C and 1300 °C. X-ray powder diffraction
(XRPD) and scanning electron microscopy (SEM) coupled with electron dispersive spectroscopy
(EDS) were used for the detailed examination of phase composition and morphology. The magnetic,
dielectric, and ferroelectric properties were investigated. The optimal phase composition in the
BaTiO3/NiFe,O4 composite, sintered at 1150 °C, resulted in a wide frequency range stability. Addi-
tionally, particular phase composition indicates favorable properties such as low conductivity and
ideal-like hysteresis loop behavior. The favorable properties of BaTiO3 /NiFe,O4 make this particular
composite an ideal material choice for further studies on applications of multi-ferroic devices.
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1. Introduction

In the last century, a sporadic interest in multiferroism was strongly influenced by a
scarcity of materials [1,2]. The discovery of extreme electric polarization behavior in BiFeOs
and manganite multiferroic derivatives have accelerated research on this topic in the past
two decades [3,4]. In the past few years, researchers have begun performing in-depth
studies on magnetoelectric multiferroics. which are materials that display ferromagnetism
and ferroelectricity simultaneously [5-9]. The perovskite compounds are one of the most
promising types of magnetoelectric multiferroics [10-14]. The advantages of these novel
materials can support the development of advanced devices and technologies [15-20].

There are only a few known multiferroic materials that combine the mutually exclusive
functionalities of ferromagnetism and ferroelectricity in the same phase, specifically at
approximately room temperature [16]. To overcome the rareness and shortcomings of single-
phase magnetoelectrics, the scientific community has been focused on the development
of advanced multifunctional composite materials. More specifically, the magnetoelectric
coupling is a consequence of the strain induced on the interface between two ditferent
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