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Mass transfer induced by coalescence and slip of ultrasonic
cavitation bubbles at phase interface
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Abstract: A mathematical model is derived for mass transfer coefficient induced by coalescence and slip of ultrasonic
cavitation bubbles at phase interface based on the characteristic of fluid flow surrounding ultrasonic cavitation bubbles,
the theory of fluid flow near the phase interface and the penetration theory of mass transfer combining with the principles
of hydrokinetics, with reference to the result of the study of kinetic behaviour of ultrasonic cavitation bubbles in phase
interface. Accordingly the model of mass transfer enhanced together by the slip, coalescence and detachment of gas
bubbles on the phase interface is obtained, and the mathematical relation can describe the behavior of mass transfer
induced by ultrasonic cavitation bubbles in liquid. So, a theoretical basis of using ultrasound to strengthen mass transfer
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process is provided by the mathematical relation.
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Fig.1 Concentration profile when a small gas bubble slip in the
boundary layer
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