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Experimental investigation on separation of oil from a microliter oil/water

mixed drop using Lamb waves on an inclined mirror substrate

GUAN Zhao LIANG Wei

(Mechanical and Automotive Engineering College, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract In this paper, Lamb wave has been applied to separate oil from a microliter oil/water mixed
droplets on an inclined mirror substrate. The experiment mainly investigated the separation displacement
characteristics of oil/water mixed droplet in the separation process. Using the equations of Navier-Stokes and
acoustic streaming force, the theoretical analysis and explanation of results show that the driving force of the
water droplet in the separation process is greater than the oil droplet. According to the control of experimental
multivariables, the study of single variables, establishing the balance equation with the force of oil/water mixed
droplet on the inclined mirror substrate, three main factors are demonstrated which influence the separation
displacement, i.e., the excitation voltage, the plate inclination, and the oil/water volume ratio. It is found
that under a certain oil/water volume ratio and a certain inclination of substrate, the separation displacement
decreases with the increase in the input power. Under a certain excitation voltage and a certain inclination
angle, the smaller the oil/water volume ratio, the shorter the separation displacement. When the oil/water
volume ratio and the excitation voltage are fixed, the larger the inclination angle, the faster the separation. This
method can be applied to other non-piezoelectric substrates to separate other two immiscible mixed droplets
by the technical support.
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