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Creation of air-water interface-modified region for drug separation and design
of sustainable water-based reaction and separation engineering
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Alcohol-modified air bubble flotation was designed as a simple, efficient,
and eco-friendly method for the rapid separation of dyes and pharmaceuticals. The method was
conducted by adding a small amount of alcohol to water in a cylindrical glass vessel with a sintered

glass filter at the bottom followed by feeding air to generate air bubbles. Basic dyes and
pharmaceuticals in water were enriched to temporarily generated foam on the surface of water and
therefore removed from water. The separation efficiency increased with increasing alcohol
concentration and carbon number in the order: ethanol < 2-propanol < 1-butanol), being attributed to
the decrease in the size of air bubble, which in turn increases the surface area of air-water
interface for the adsorption of the dyes. Hydrophobic interactions are a predominant factor for the
adsorption on the air-water interface. The applicability was successfully demonstrated by using
environmental water and synthesized dyeing wastewater.
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