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Abstract

MgxONiix nanocrystalline composites were synthesized and evaluated for their
potential application in magnetic hyperthermia for cancer treatment. The MgxONi1x (x
= 20, 30, and 40 wt%) nanocrystalline materials were fabricated using the ball milling
technique and subsequently characterized by X-ray diffraction (XRD) and vibrating
sample magnetometry (VSM). XRD analysis confirmed the formation of a
nanocomposite phase after 20 hours of milling, with a slight increase in lattice
parameter as the Mg concentration increased. The crystallite size exhibited a significant
reduction, decreasing from 34.14 nm in pure Ni to approximately 16—-17.2 nm in the

Ni-Mg nanocomposites.

Magnetic characterization at room temperature revealed a decrease in saturation
magnetization (M) with increasing Mg content, accompanied by an increase in
coercivity (Hc) and remanence (M;), indicating a ferromagnetic nature for all samples.

The Law of Approach to Saturation (LAS) was employed to accurately determine M.

The heating efficiency of the nanocomposites was assessed under an alternating
magnetic field (AMF) with a field amplitude of 160 Oe and a frequency of 469 kHz
using a Magnotherm system. All samples exhibited a significant temperature rise,
demonstrating their ability to effectively dissipate heat under AMF. Notably, the
Mg3oNizo composition achieved the highest specific absorption rate (SAR) of ~26 W/g,
indicating optimal energy conversion within this system. These results highlight the
potential of MgxONiix nanocomposites for efficient magnetic hyperthermia

applications.
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