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Abstract: Sonochemistry explores the use of high-frequency sound waves in driving chemical reactions and
enhancing reaction efficiency. This field is based on acoustic cavitation, a phenomenon that occurs when a
liquid is exposed to ultrasonic waves, leading to the rapid formation and collapse of microscopic bubbles.
These imploding cavitation bubbles generate intense localized heat and pressure, significantly boosting the
chemical reactivity of the system. Ultrasonic cavitation improves molecular excitation, facilitating
enhanced mass transfer and reaction kinetics. The propagation of ultrasound in a liquid medium involves
alternating compression and rarefaction waves, leading to cavitation bubble formation through rectified
diffusion. The application of ultrasonic-assisted techniques offers several benefits, including precise
reaction control, enhanced purity, narrow particle size distribution, and the efficient synthesis of uniform
nanoparticles. Sonochemical methods also enhance the effectiveness of phase transfer catalysts and
improve particle dispersion in liquid media. Ultrasonic technology is widely employed in various fields,
such as ultrasonic cleaning, cosmetics formulation, ink dispersion, nanomaterial synthesis, polymer
emulsification, and coatings manufacturing. Biomedical applications include sonodynamic therapy for
cancer treatment and shockwave lithotripsy for kidney stone removal. Additionally, ultrasound is
extensively used in food processing industries for homogenization and preservation.
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