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A micro-kinetic model of enhanced foam stability under artificial seismic wave
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Abstract: To get a deeper understanding on the synergistic enhancement effect of low frequency artificial seismic wave on foam stability,

a micro-kinetic model of enhanced foam stability under low frequency artificial seismic wave is established based on a vertical liquid
film drainage model and elastic wave theory. The model is solved by non-dimensional transformation of the high order partial differential
equations and a compound solution of implicit and explicit differences and is verified to be accurate. The foam film thickness, surfactant
concentration distribution and drainage velocity under the action of low frequency artificial seismic wave are quantitatively analyzed. The
research shows that low-frequency vibration can reduce the difference between the maximum and minimum concentrations of surfactant
in the foam liquid film at the later stage of drainage, enhance the effect of Marangoni effect, and improve the stability of the foam liquid
film. When the vibration frequency is close to the natural frequency of the foam liquid film, the vibration effect is the best, and the best
vibration frequency is about 50 Hz. The higher the vibration acceleration, the faster the recovery rate of surfactant concentration in the
foam liquid film is. The higher the vibration acceleration, the stronger the ability of Marangoni effect to delay the drainage of foam liquid
film and the better the foam stability is. It is not the higher the vibration acceleration, the better. The best vibration acceleration is about
0.5 times of gravity acceleration. Reasonable vibration parameters would greatly enhance the effect of Marangoni effect. The smaller the

initial concentration of surfactant, the better the vibration works in enhancing Marangoni effect.
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