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Abstract

This study presents an innovative and environmentally sustainable approach for the synthesis of magnetite (Fe:O.)
nanoparticles using a mixture of ferric chloride hexahydrate and ferrous ammonium sulfate hexahydrate in a 1:2
molar ratio, in combination with peppermint and castor essential oils. The proposed synthesis method is rapid,
efficient, and cost-effective, requiring heating at 80 °C for only 10 minutes, thereby demonstrating the practicality
of this green chemistry-based technique.

The synthesized FesO4 nanoparticles were characterized using ultraviolet—visible (UV-Vis) spectrophotometry
and Attenuated Total Reflectance (ATR) spectroscopy to confirm nanoparticle formation, assess their stability,
and identify the associated chemical bonds and functional groups. In addition, a plausible mechanism for
nanoparticle formation was proposed based on the experimental observations, providing valuable theoretical
insight into the synthesis process.

The developed method offers significant advantages due to its simplicity, rapid synthesis, and environmentally
friendly nature, highlighting its potential for both academic research and industrial applications. Furthermore,
the synthesized magnetite nanoparticles exhibit promising applicability in diverse fields, including medicine,
electronics, catalysis, and environmental remediation.
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