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Controllable Electrical Rotation Behavior of Dielectric Micro-Rod in a

Circularly Polarized Electric Field

LI Yanbo, GAO Jiangqi, LIU Weiyu, YAO Bobin, WU Qisheng

(School of Electronic and Control Engineering, Chang”an Uniersity, Xi’an 710064, China)

Abstract; To govern the rotation direction of the dielectric rod suspended in the electrolyte
solution and realize flexible control of the dielectric rod, a method for adjusting the rotation
direction of a single dielectric micro-rod under the action of external rotating electric field is
proposed. By establishing a model of the microfluidic chip and arranging or removing the
structured suspending microelectrode in the center of the four-phase electrode array, the rotating
motions of the rigid dielectric micro-rod in electrolyte are researched. Experimental results show
that without the polarizable metal surface, the measured angular velocity of anti-field
electrorotation can reach 2. 9(°)/s, more significant than that predicted by the Maxwell-Wager
theory about the polarizable surface with consideration of uneven surface conduction. It is found
that in the case of embedded dipole-suspended microelectrodes, the polarization of double electric
layer leads to a new co-field rotation mode. This model changes the average angular velocity {from
0.18(°) /s to —3.15(°)/s. The proposed method not only adjusts the electrorotation behavior of

the dielectric rod from anti-field to co-field but also greatly speeds up the angular velocity, and it
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may provide a general reference for the design of the rotation characteristics.

Keywords: rotating electric field; double electric-layer polarization; electrorotation; dielectric

micro-rod; dipole-suspended microelectrode
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Fig. 1 Model structure of microfluidic device
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Fig. 2 Schematic diagram of the rotation of a single dielec-

tric SU-8 micro-rod in a rotating electric field
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Fig. 3 Quantitative analysis of rotation rate of dielectric rod

without suspending microelectrode
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Fig. 4 Electro-rotation behaviour of a single dielectric micro-

rod under induced-charge electroosmosis
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Fig. 5 The same-field rotation rates of dielectric rod induced

by ROT-ICEO on suspended electrode
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