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Herein, Sol-gel auto combustion is used to successfully synthesize M—type La®" and Ni?* substituted strontium
nano-hexaferrite, SriyLaxFe12.yNiyO19 (where x =y = 0.0, 0.05, 0.1, 0.15, and 0.2), powders. The prepared
materials are sintered at a temperature of 1200 °C for 2 h. Characterization techniques like XRD, FT-IR, FE-SEM,
VSM, and LCR Meter Bridge are used to study the structural, morphological, magnetic, and dielectric properties
at room temperature. The XRD analysis of samples confirmed the formation of a single-phase hexagonal structure

with P63/mmc space group. The saturation magnetization values initially increased and then decreased after x
= 0.15 with the increase in La®" and Ni®* ions content. The coercivity showed irregular variation with the in-
crease in dopants concentration. The loss tangent and dielectric constant parameters were also obtained to
investigate the dielectric nature of prepared samples.

1. Introduction

Ferrites are nowadays the most useful and technologically important
materials [1]. They are broadly utilized in various parts of electrical and
electronic devices [2]. They possessed superior magnetic as well as
electrical properties [3]. Due to their twin requirements, the synthesis of
ferrites becomes more crucial [4]. Ferrites are good dielectrics, which is
a requirement for applications in microwave devices [5,6]. The ferrite
materials substituted with various cations have turned out to be more
critical due to their basic and technological applications [7-9]. In this
manner, appropriate substitution has to be made to enhance the prop-
erties that are required for several advanced applications in electrical
and medical fields [10-13]. Among several Fe-based ferrites, strontium
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hexaferrite is an important permanent magnetic material and belongs to
a class of hard ferrites [14]. These materials attracted the attention of
scientists for a long time and have been developed for different appli-
cations [15]. Low loss, higher stability, anisotropy, non-toxicity, etc.
made them more suitable for practical applications [16-20]. Phase pu-
rity, crystallite size, shape, and microstructural arrangement are some of
the variables that affect the magnetic properties of Ce-Mn doped
SrFe15019 [21]. The chemical and physical properties of hexaferrite
strontium are attractive for many technological applications [22]. Due
to their relatively fine magnetic property and cost, hexagonal SrFe;,019
ferrites from the hard magnetic or permanent magnetic material are
frequently used in many practical sectors, including household appli-
ances, automobiles, and microwave devices [23-25]. They have
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