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Figure 1 Experiment system of acoustic levitation.
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Figure 2 (Color online) Evolution of static acoustic bubble’s radius by time. (a) Evolution of static acoustic bubble’s radius by time in a sound
period; (b) evolution of static acoustic bubble’s radius by time in the whole process of existence.
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Figure 3 R(¢) and « (¢) of static acoustic bubble. (a) Static acoustic bubble’s R(#) and a(¢) in the whole process of existence by experiment; (b)
fit the R(¢) linearly and the slope is linearly fitting mass exchange coefficient.
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Figure 4 The relationship between mass exchange coefficient and
sound pressure. The liquid is water and the gas is air. The frequency
of signal source is 43.20 kHz.
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Figure 5 The relationship between mass exchange coefficient and
gas’s variety. The liquid is water. The frequency of signal source is
43.01 kHz and the amplitude of signal source is 900 mV.
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Figure 6 The relationship between mass exchange coefficient and
the concentration of surfactant. The liquid is aqueous solution of

SDBS and the gas is air. The frequency of signal source is 43.28 kHz
and the amplitude of signal source is 900 mV.
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Figure 7 The relationship between mass exchange coefficient and
the concentration of alcohol. The liquid is aqueous solution of ethanol
and the gas is air. The frequency of signal source is 43.40 kHz and
the amplitude of signal source is 1100 mV.
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Figure 8 The relationship between viscosity and concentration of
glycerin.
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Figure 9 The relationship between mass exchange coefficient and
the concentration of glycerin. The liquid is aqueous solution of

glycerin and the gas is air. The frequency of signal source is 44.50
kHz and the amplitude of signal source is 1100 mV.
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Figure 10 The impact of ethanol on the mass exchange coefficient

of PAM aqueous solution. The liquid is PAM aqueous solution and

the gas is air. The frequency of signal source is 43.84 kHz and the
amplitude of signal source is 1100 mV.
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Mass exchange on the wall of static acoustic cavitation bubble

GOU Jie & CHEN WeiZhong"

Key Laboratory of Modern Acoustics and Institute of Acoustics, Nanjing University, Nanjing 210093, China

Study shows that unegligible mass exchange does exist on the wall of acoustic cavitation bubble, but present study
mainly focuses on violently pulsant acoustic cavitation bubble. We levitate nonviolently pulsant acoustic cavitation
bubble (static acoustic cavitation bubble) using Bjerkes force of standing acoustic field, and study the mass exchange
characteristic between liquid and gas on the bubble’s wall. With the experiments result, we analysis the impact of
acoustic pressure, gas species, liquid viscosity, liquid surface tension and liquid volatility on the mass exchange
characteristic of static acoustic cavitation bubble. Furthermore, we provide a method to measure the gas-liquid mass
transfer characteristic.
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