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Acoustic cavitation as an advanced method for water pollution control...
Ultrasonic irradiation (as a technology) effectively and rapidly destroys a
variety of pollutants, including aromatic and halogenated organic
compounds, pesticides, oxygenated fuel additives (MTBE), and inorganic
compounds (H,S). The technology has also been applied to disinfection
(inactivation of microbes) and enhancement of membrane processes.

The utility of ultrasonic processes is not limited to ‘end - of - pipeline’
treatment applications.
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Acoustic Cavitation

The formation and implosive collapse of microscopic bubbles resulting
from the passage of ultrasonic waves through liquid. Localized high
temperatures (~3300 K) and pressures (~300 atm) develop within the bubble.
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Recent Results

Destruction of 1,4-
dioxane by ultrasonic
irradiation
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*1,4-dioxane is an
emerging pollutant

*Solvent stabilizer; often
a co-contaminant
with chlorinated solvents
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Ultrasound enhances the performance of other water treatment technologies
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Upgrading asphaltenes via ultrasonic irradiation

*Asphaltenes are an issue during
petroleum refining.

*Molecular weight reduction
eenhances solubility

364
«Effects of sparge gases in the 205-
kHz reactor on molecular weight
reduction of asphaltene after 30 min
of sonication.
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*Passage of the Pollution Prevention Act -- shift in paradigm
Preference for and economic benefits of manufacturing and production
process modifications that reduce pollution at the source, rather than
reliance on “end-of-pipeline” treatment technologies.

*The development and optimization of “green technologies” would capitalize on
the expertise of many faculty and encourage new collaborations.
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Ultrasonic irradiation can be applied as a “green technology”.
Examples: sonication renews solid catalyst surfaces during
synthesis processes, and provide an aqueous based reaction
medium for reactions. Larger scale, high- throughput applications
of ultrasound include aqueous based cleaning systems that
eliminate or reduce the need for large volumes of organic solvents.
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