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Optimization of Conditions for Controlling the Size
of Iron Nanoparticles through Ultrasonic Cavitation
in Water

Ultrasonic cavitation is the process of growth and collapse of vacuum cavities in a liquid when subjected to
high-intensity ultrasonic waves. The ability to control the size and distribution of these particles is crucial for
various industrial and technological applications, such as catalysis and regenerative medicine.

The objective is to establish a set of conditions that allow for more precise control over the size and structure
of the nanoparticles produced, utilizing advanced characterization techniques such as Transmission Electron
Microscopy (TEM) and Scanning Electron Microscopy (SEM), which enable us to obtain images where the
shape, size, and crystallinity of the nanoparticles can be observed.

In this study, operational conditions were investigated to optimize ultrasonic cavitation in the production of
iron nanoparticles. The systematically varied parameters included cavitation time (2, 4, and 6 hours) with 10-
second breaks every 10 seconds of ultrasonic activity, temperature (20, 30, 40, 70, 80, and 90°C), and ultrasound
amplitude (50% and 100%).

The results indicate that it is possible to generate nanoparticles ranging from 3 nm to 500 nm, with changes
in morphology and crystallinity. Additionally, spike-shaped nanoparticles with a crystalline composition can
be generated, with resultant sizes between 4 and 8 nm.
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