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ARTICLE INFO ABSTRACT

Handling Editor: Dr P. Vincenzini Magnetic core-shell nanostructures are often employed in high-performance microwave-absorbing applications
due to their strong concurrent magnetic-dielectric losses. However, microwave absorbers designed using a single
core-shell nanostructure may not attain the desired bandwidth of absorption. Herein, we introduce core-shell
nanocomposites of (100-x)NiO/(x)BiFeOs (x = 0, 25, 50, 75, & 100), prepared by a facile two-step sol-gel
wet-chemical method for high-efficiency absorbing applications. Measurements of microwave absorption per-
formance show that the core-shell 50NiO/50BiFeO3 (x = 50) nanocomposite exhibits a remarkable reflection loss
of up to —27.3 dB at a matching thickness of 1.9 mm, and the corresponding —10 dB reflection loss bandwidth
extends to 6.8 GHz (in X- and Ku-bands). The study suggests that the fabricated core-shell nanocomposite has the
potential to be a promising candidate for lightweight microwave absorbing applications. This is evidenced by its
showcased improved efficiency, attributed to the synergistic effects of magnetic-dielectric losses, multiple in-
ternal reflections, superior impedance matching, and enhanced interfacial polarization at NiO/BiFeOs interfaces.
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1. Introduction

The swift development of wireless communication technology, in the
range of microwave (MW) frequencies, has induced adverse environ-
mental effects along with harmful effects on human health [1-3]. The
unwanted MW radiation may cause the problems of electromagnetic
interference (EMI) and electromagnetic compatibility (EMC) in elec-
tronic circuits, which can negatively impact the performance of elec-
tronic devices [4,5]. Thus, the development of efficient microwave
absorbing materials (MAMs) to absorb harmful electromagnetic (EM)
radiation is a critical step to serve humanity [6,7]. Furthermore, MAM
can be utilized as radar-absorbing material (RAM) in advanced military
weapon systems to achieve stealth capabilities. The MAMs are designed
to dissipate the absorbed MW energy in the form of heat, thereby
reducing the reflected energy. In the pursuit of a light-weight, cost-ef-
fective, strong and broadband MAMs, the researchers have explored a
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wide variety of materials ranging from nanoscale ferrites to
carbon-based allotropes [8-10]. MW store energy in both electric and
magnetic fields; thus, the MAMs with concurrent and synergistic mag-
netic and dielectric losses can meet the requirements of modern
technology.

With advancements in nanomaterials fabrication technology, recent
studies successfully explored the unique nanostructures such as yolk-
shell CoNi@Air@C/SiOy@Polypyrrole (PPy) [11], CoN-
i@void@C/CoNi@void@C@MoS, [12], and CoN-
i@void@C/FeNi@void@C [13] magnetic multicomponent
nanocomposites (MCNCs) and mixed-dimensional carbon foam
(CF)/carbon nanotubes (CNTs)@FesC@Fe304 framework structures
[14] in potential MW absorbing applications. In addition, the core-shell
CoFe;04@mesoporous carbon hollow spheres (MCHS) [15], multicom-
ponent hollow carbon spheres@MoS,Se,_, (x = 0.2, 0.6, and 1.0) [16],
Co@nitrogen-doped  carbon/Ni  (Co@NC/Ni) [17],  hollow
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