‘ htpps://www.jasd.khadu.ir

ISSN: 2821-157X
y

Journal of Aerospace Defense
Volume 3, Issue 4
winter
P.P. 60-74

Research Paper; <

Investigation of the Effect of Magnesium on the Photocatalytic Activity of
Cobalt Ferrite Nanoparticles in Military and Aerospace Applications

Omid goodarzi', Nader Ghobadi®" , hamed bahiraei 2

1- PhD Student, Department of Physics, Faculty of Science, University of Malayer

2-Department of Physics, Associate Professor, Malayer University, Malayer, Iran

Article Information

Abstract

Accepted:
2024/09/20

Recceived:
2024/11/16

Keywords:

cobalt ferrite,
mantative properties,
photocatalyst
properties, sol-gel
method

Corresponding Author:
Nader Ghobadi

Email:
nader.ghobadi@gmail.com

Cobalt ferrite with a spinel structure is recognized as one of the key
magnetic materials in military and aerospace industries. These materials
exhibit unique electrical and magnetic properties, demonstrating high
thermal and chemical stability under harsh environmental conditions. In
this study, the ferrite composition CO1-xMgxFe204 was synthesized
using the sol-gel combustion method with varying amounts of x equal to
0.0, 0.2, 0.4, 0.6, and 0.8. The crystal structure of the synthesized samples
was investigated using X-ray diffraction (XRD), and the results indicated
that the produced powders have a spinel crystalline structure with no
impurities observed. The morphology of the particles was examined using
scanning electron microscopy (SEM). The magnetic properties of the
samples were analyzed using a vibrating sample magnetometer (VSM),
and the results showed that with an increase in magnesium content, the
magnetic nature of the samples transitions from hard ferromagnetism to
soft ferromagnetism, which can be highly beneficial for sensing and
energy storage applications in military and aerospace industries.
Additionally, the photocatalytic activity of the synthesized nanostructures
in degrading organic pollutants was investigated using UV-Vis
spectroscopy, and the results indicated that these materials are capable of
degrading organic dyes in the presence of visible light. This feature could
be applied in water purification technologies and environmental pollution
reduction in space and military missions. This research will contribute to
the development of new materials with high magnetic and photocatalytic
properties for use in advanced defense and aerospace systems.
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